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Comparison of Doppler Uterine Artery Findings
in the First and Second Trimesters with the Risk
of IUGR in IVF Twins Versus Non-IVF Twins

Comparacion de los hallazgos de la arteria uterina mediante Doppler en el primer
y segundo trimestre con el riesgo de RCIU en gemelos FIV frente a gemelos no FIV
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Abstract

Introduction: This study aimed to compare the outcomes of IVF and natural twin pregnancies in terms of Doppler uterine artery
findings to investigate the effect of IVF on IUGR in twins. Access to specific variables can predict this occurrence and prevent it,
reducing the risk of morbidity and mortality associated with IUGR and also reducing the financial burden on the healthcare system,
as well as improving the quality of life for mothers and their fetuses.

Materials and methods: This study included pregnant women who had twin pregnancies and were referred to the Akbarabadi
Hospital between April 1, 2021, and April 1, 2022. The pregnant women were divided into two groups: Group 1, natural twin
pregnancies, and Group 2, twin pregnancies resulting from IVF. Pregnant women who were referred to the radiology unit for
Doppler uterine artery sonography in the first and second trimesters were included in the study. The sonography was performed by
experienced radiologists or under their supervision and with medical indication.

Results: The mean matemal age in the IVF group was 37.52 years, whereas in the natural pregnancy group it was 31 years,
revealing a statistically significant disparity (P=0.021). The mean fetal weight in the IVF group was 982 grams, whereas in the natural
pregnancy group it was 763 grams, although this difference did not reach statistical significance (P > 0.05). A total of three cases
of IUGR were identified, with 2 cases occurring in the IVF group and 1 case in the natural pregnancy group. Furthermore, none of
the cases had a documented history of IUGR.

Conclusion: According to the results of this study, no significant differences were found between the two groups in terms of
the Doppler uterine artery indices. Therefore, further studies with a significantly larger sample size are needed to investigate this
association more thoroughly.

Key words: Doppler Uterine Artery, IUGR, IVF, Twins.

Resumen

Introduccion: Este estudio tenia como objetivo comparar los resultados de la FIV y los embarazos gemelares naturales en
términos de hallazgos de la arteria uterina Doppler para investigar el efecto de la FIV en el RCIU en gemelos. El acceso a variables
especificas puede predecir esta aparicion y prevenirla, reduciendo el riesgo de morbilidad y mortalidad asociado al RCIU y también
la carga financiera para el sistema sanitario, ademas de mejorar la calidad de vida de las madres vy sus fetos.

Materiales y métodos: Este estudio incluy¢ a mujeres embarazadas que tuvieron embarazos gemelares vy fueron derivadas al
Hospital Akbarabadi entre el 1 de abril de 2021 y el 1 de abril de 2022. Las embarazadas se dividieron en dos grupos: Grupo 1,
embarazos gemelares naturales, y Grupo 2, embarazos gemelares resultantes de FIV. Se incluyd en el estudio a las embarazadas
que fueron remitidas a la unidad de radiologia para la realizacion de una ecografia Doppler de la arteria uterina en el primer y
segundo trimestre. La ecografia fue realizada por radidlogos experimentados o bajo su supervision y con indicacion médica.
Resultados: | .a edad materna media en el grupo de FIV fue de 37,52 anos, mientras que en el grupo de embarazo natural fue
de 31 afios, lo que revela una disparidad estadisticamente significativa (P=0,021). El peso fetal medio en el grupo de FIV fue de
982 gramos, mientras que en el grupo de embarazo natural fue de 763 gramos, aunque esta diferencia no alcanzo significacion
estadistica (P > 0,05). Se identificaron un total de tres casos de RCIU, 2 de ellos en el grupo de FIV'y 1 en el de embarazo natural.
Ademas, ninguno de los casos tenia antecedentes documentados de RCIU.

Conclusiones: SegUn los resultados de este estudio, no se encontraron diferencias significativas entre los dos grupos en cuanto
a los indices Doppler de la arteria uterina. Por lo tanto, se necesitan méas estudios con un tamafio de muestra significativamente
mayor para investigar esta asociacion mas a fondo.

Palabras clave: Arteria uterina Doppler, RCIU, FIV, Gemelos.

Cite as: Roostaee A, Safarpour Lima Z, Rostaminejad Dolatabad F, Azimi Souteh S, Sharif Kazemi S. Comparison of Doppler
Uterine Artery Findings in the First and Second Trimesters with the Risk of IUGR in IVF Twins Versus Non-IVF Twins. Academic
Journal of Health Sciences 2025;40 (1): 9-15 doi; 10.3306/AJHS.2025.40.01.9
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Ayda Roostaee et al.

Introduction

Color Doppler sonography represents a groundbreaking
innovation in ultrasound technology, enabling the
assessment of blood flow velocity and direction within
blood vessels. One of the primary applications of
color Doppler sonography is the examination of blood
flow movement within arteries and veins'?, During
this type of sonography, high-frequency ultrasonic
waves are transmitted into the body, whereupon they
interact with red blood cells, resulting in a change in
their wavelength. Upon returning to the device, the
alterations in wave patterns generate the color Doppler
ultrasound images. The acquired data obtained from
this transmission and reflection of ultrasonic waves
indicate the blood flow velocity and direction within
the examined blood vessels, as well as the presence
or absence of stenosis or flow velocity reduction. The
Doppler color flow technology is often preferentially
utiized over angiography with X-rays. Color Doppler
sonography is a precise, safe, non-invasive, painless,
and non-pharmacological diagnostic modality®*.

Indications for the use of Doppler color flow
sonography in obstetrics are as fallow: Doppler color
flow sonography should be employed by physicians
in the following obstetric scenarios: (a) in cases of
twin or multiple pregnancies; (b) when fetal growth
is suboptimal; (c) in mothers who smoke during
pregnancy; (d) In cases where the previous fetus was
congenitally malformed; (e) in mothers with a history of
miscarriage; (f) in cases of stillbirth in the prior infant; (g)
mothers who develop slapped cheek syndrome in the
20" week of pregnancy; (n) or those with a significantly
low or high body mass index; (j) in mothers with pre-
existing hypertension and/or diabetes®.

Intrauterine  growth restriction (UGR) refers to a
condition where the fetus fails to achieve its expected
growth and development due to suboptimal intrauterine
growth, resulting in a smaller than expected birth
weight. IUGR poses a risk to the neonate, potentially
leading to complications during pregnancy, delivery,
and the postnatal period, including: low birth weight,
increased risk of cesarean section, increased risk
of hypoxia, increased risk of meconium aspiration,
which can lead to respiratory distress, pneumonia,
and other respiratory complications, polycythemia,
hyperviscosity, increased risk of neurological
complications, management difficulties during natural
labor, hypoglycemia, decreased ability to combat
infections, low Apgar score, and difficulty maintaining
body temperature regulation”® IUGR has multiple
etiologies. One of the most common underlying
causes is placental dysfunction. The placenta is a
vital organ that attaches to the mother and fetus,
providing oxygen and essential nutrients to the fetus
and removing waste products from the fetus's body.
IUGR can also be caused by various maternal factors,

including maternal weight less than 45 kg, poor nutrition
during pregnancy, chromosomal abnormalities,
substance abuse (alcohol, cigarettes, or recreational
drugs), pregnancy-induced hypertension, placental
problems, umbilical cord issues, multiple pregnancy,
gestational diabetes, oligohydramnios or low amniotic
fluid levels, cardiovascular disease, infections such as
toxoplasmosis, syphilis, and rubella, renal or respiratory
disease, malnutrition or anemia, Sickle cell anemia®'°.

Although IUGR can occur even when the mother is
otherwise healthy, there are certain recommendations
that mothers can follow to reduce the likelihood of
IUGR and increase the chances of having a healthy
pregnancy and baby. One of the most critical aspects
at this stage is ensuring the accuracy of gestational age
estimation™. Despite extensive research, the treatment
of IUGR is still accompanied by many challenges, and
the most effective treatment approach depends on the
severity of the fetal growth restriction and the timing of
its onset during pregnancy. Generally, the earlier and
more severe the IUGR, the greater the risks to the
fetus. If the gestational age is 34 weeks or greater, it
may be recommended to induce labor and terminate
the pregnancy, as the neonate will be able to survive
outside the womb. If the gestational age is less than 34
weeks, maternal follow-up, fetal evaluation, and amniotic
fluid assessment are usually undertaken to attempt to
prolong pregnancy until at least 34 weeks. In cases
where there are concemns about the fetus or mother,
immediate termination of pregnancy is recommended.
Additionally, prenatal lung maturation is also evaluated
before delivery'®13,

Considering the high costs of in vitro fertilization (IVF)
and the imperative for fetal and matemal care, as well as
the significant risks associated with intrauterine growth
restriction (UGR) for the fetus, and given that there is no
comprehensive plan in Iran for investigating the factors
related to IUGR, we aimed to conduct a comparison
study to examine the correlation between Doppler
velocimetry findings in the uterine artery during the first
and second trimesters and the likelihood of IUGR in IVF
twins versus non-IVF twins.

Materials and methods

Study Population

This study recruited a sample of pregnant women with
twin pregnancies who presented to Akbarabadi Hospital,
affliated with Iran  University of Medical Sciences,
between April 2021 and April 2022, according to
medical indication for color Doppler examination of the
uterine artery in twin pregnancies during the first and
second trimesters. Inclusion criteria were: women with
a twin pregnancy, either spontaneous or IVF during
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the first and second trimesters, and exclusion criteria
were: refusal to participate in the study, age less than
18 years, weight less than 43 kg, inability to establish
communication, and a history of vascular diseases such
as antiphospholipid syndrome, anatomical defects of
the uterus and placenta, and eating disorders.

Procedure

Initially, background information, demographic data,
and clinical and laboratory information were collected.
Information regarding the type of twin pregnancy
was obtained from the obstetric clinic and recorded.
Information regarding color Doppler examination of the
uterine artery was obtained from the matemal ultrasound
examination in the radiology department and recorded
in a checklist prepared by the researcher prior to data
collection. After obtaining ethics approval from the
university and following explanations provided to the
women, written informed consent was obtained from
them to use their data. The initial data collected from
these women included: materal age, gestational week,
IVF or non-IVF, diabstes, history of previous IUGR, history
of previous twin pregnancy, smoking, history of addiction,
hypertension, single umbilical artery, and other relevant
factors, which were recorded in a checklist prepared by
the researcher prior to data collection.

These pregnant women were selected randomly and
matched for demographic variables and confounding
factors, andwere stratifiedto ensure equal representation.
The pregnant women who presented to the radiology
department of Akbarabadi Hospital during the first and
second trimesters and were referred for color Doppler
examination of the uterine artery were recruited for the
study. The ultrasound examination was performed by
experienced radiologists or under their supervision, and
the medical indication for the examination was reviewed
and validated. The person performing the ultrasound
was unaware of the method of conception, so the
information was recorded blindly. The study's findings,
excluding demographic and background information,
were recorded in a prepared checklist for each
participant, and these findings included: fetal weight,
IUGR, single umbilical artery, uterine artery aneurysm,
uterine artery thrombosis, P, Rl, and PSV

Data analysis

The data were analyzed using descriptive statistics, and
the results were presented in tables and figures. For
continuous variables, the mean and standard deviation
were calculated, and for categorical variables, the
frequency and percentage were reported. To assess
the normality of the distribution of the continuous
variables, the Kolmogorov—=Smimov test, Q-Q plot,
and histogram were used. If the distribution was not
normal, non-parametric equivalent tests were used.
To examine the relationship between two continuous
variables, the Pearson correlation coefficient was used,
and if the distribution was not normal, the Spearman

rank correlation coefficient was used. To compare the
means of a continuous variable between two categorical
variables, the independent sample t-test was used, and
if the distribution was not normal, the Mann-Whitney
test was used. To compare the means of a continuous
variable between more than two categorical variables,
the analysis of varlance was used. To examine the
relationship between two categorical variables, the chi-
squared test was used. In this study, a P-value less
than 0.05 was considered statistically significant, and all
statistical analyses were performed using version 17 of
the STATA statistical software.

Ethical Considerations

We obtained a written introduction letter from the
respected university authorities for introduction to
research centers. The objective of the study was
explained to all research units, and written consent was
obtained from them. All patient information was kept
confidentially and safely by the study coordinator. In all
stages of the research, the Helsinki Declaration on Ethical
Principles for Medical Research and the University's
Ethics Committee's guidelines were fully considered.
The study was approved by the Medical School's
Research Council and received ethics approval code
IRIUMS.FMD.REC.1401.195 and was accompanied
by a referral letter.

Results

Among the 42 patients who participated in the study,
24 (57%) had a natural pregnancy and 18 (43%) had a
pregnancy following IVF. The mean age of mothers in the
VF group was 37.52 years, while in the natural pregnancy
group it was 31 years, which was a statistically significant
difference (P=0.021). The mean fetal weight in the IVF
group was 982 grams, while in the natural pregnancy
group it was 763 grams, but there was no statistically
significant difference between the two groups. Only three
cases of IUGR were observed, which were 2 cases
in the IVF group and 1 case in the natural pregnancy
group. None of the cases had a history of [IUGR. Notably,
no statistically significant differences were observed
between the two groups in terms of the indices of PSV,
RI, and PI. Table | and Il provide additional information
on the characteristics of mothers with IVF and natural
pregnancies, as well as cases of IUGR.

Discussion

The uterine artery blood flow can be assessed using
Doppler ultrasound, a non-invasive method. The
resistance index (RIl) of uterine arteries decreases
progressively during the first and second trimesters of
natural pregnancy, due to the trophoblastic invasion
of the muscular-elastic walls of spiral arteries'. The
purpose of the present study was to compare the
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associations between Doppler uterine artery findings in
the first and second trimesters and the risk of IUGR in
twins conceived through IVF versus non-IVFE According
to the results of this study, only three cases of IUGR
were observed among the 42 pregnancies that entered
the study. One-third of these cases were in the natural
pregnancy group and two-thirds were in the IVF group.
Following the analysis performed, none of the indices
showed a statistically significant difference between the
two groups (P>0.05). This study confirms the importance
of a classification system based on the Doppler uterine
artery patten for predicting perinatal outcomes in
monochorionic twins with I[UGR, but also challenges
the assumption that the pattern does not change during
pregnancy. Two main studies that addressed this topic
reported that after allocation, one of them found a change
only in one of 39 cases of type |, while the other found
no change in any of the 31 cases. Type | pregnancy is
usually associated with good outcome, with a low risk
of IUFD (Intrauterine Fetal Death) in small twins (3-5%)
and a survival rate of about 95%. However, unlike the
studies by Gomez-Arriaga and Gomez-Roig, this study
showed that more than one-quarter of the cases of type
| progressed to worse patterns, indicating increased
placental dysfunction and fewer favorable outcomes. Of
the nine cases that worsened to type Il, one developed

Table I: Comparison of Various Factors in Infants with and without IVF.

IUGR at 24 weeks, with severe cerebral damage in the
larger twin, and three terminated due to very early birth.
Six of the cases that progressed to type Il with reverse
flow clearly required appropriate management's'",

The type I HUGR is at high risk of fetal demise, prompting
obstetricians to consider active management before the
occurrence of IUFD. Among the 30 cases described
by Gratacos et al., fetal demise (defined as pathologic
umbilical cord Doppler, persistent reverse flow in uterine
arteries, or abnormal biophysical features) occurred in
90% of cases. Management options included selective
fetal reduction at 28 weeks (with cord occlusion performed
in 9/30 cases) and selective early birth after 28 weeks.
No unexpected death was observed in this group'™. A
single study on expectant management in cases of type
I lUGR, conducted by Jie et al., reported a mortality rate
of 29.6% in smaller twins and 22.2% in larger twins. In
62 cases of type Il pregnancy (47 cases with absent flow
and 15 cases with reverse flow on initial examination),
the IUFD rate was 10% in smaller twins and 13% in both
twins. All deceased cases in type Il were without apparent
fetal compromise in Doppler indices and had preserved
Doppler flow in the ductus venosus during pregnancy.
The aforementioned studies considered type Il to be a
unigue and homogeneous entity. In contrast, the results

All mothers Without IVF With IVF
(n=42) (n=24) (n=17) P-Value
Number/ Percentage/ Number/ Percentage/ Number/ Percentage/
Average SD Average SD Average SD
Age 33.75 8.99 31 9.95 37.52 5.91 0.021
Gestational Week 23.99 5.94 23.30 5.97 25.04 5.93 0.384
Fetal weight 852 482 763 470 982 487 0.213
Gestational Diabetes No 35 85.37 21 87.50 14 82.35 0.488
Yes 6 14.63 3 12.50 3 17.65
IUGR No 38 92.68 23 95.83 15 88.24 0.370
Yes 3 7.32 1 417 2 11.76
History of IUGR No 41 100 24 100 17 100 -
Yes 0 0 0 0 0 0
History of twins No 36 87.80 21 87.50 15 88.24 0.665
Yes 5 12.20 3 12.50 2 11.76
Smoking No 41 100 24 100 17 100 =
Yes 0 0 0 0 0 0
History of addiction No 41 100 24 100 17 100 =
Yes 0 0 0 0 0 0
Blood pressure No 39 95.12 24 100 15 88.24 0.166
Yes 2 4.88 0 0 2 11.76
Single umbilical artery No 41 100 24 100 17 100 -
Yes 0 0 0 0 0 0
Uterine artery aneurysm No 41 100 24 100 17 100 -
Yes 0 0 0 0 0 0
Uterine artery thrombosis No 41 100 24 100 17 100 -
Yes 0 0 0 0 0 0
Left PI 0.89 0.40 0.87 0.34 0.92 0.47 0.695
Right PI 0.831 0.314 0.831 0.270 0.838 0.373 0.946
Left RI 0.541 0.132 0.555 0.131 0.522 0.135 0.445
Right RI 0.575 0.228 0.524 0.101 0.640 0.319 0.116
Left PSV 0.839 0.417 0.824 0.375 0.861 0.483 0.781
Right PSV 0.66 0.32 0.75 0.36 0.55 0.20 0.056
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of this study suggest that the risk of IUFD for inverted
type Il was higher compared to type II, which emphasizes
the importance of continuously distinguishing between
these cases'®,

The pattern of type Il is likely due to the hemodynamic
consequences of uteroplacental vasculature anastomosis
between the placenta and the large uterine arteries, which
appears to be non-predictable. Kalache et al. reported a
rate of IUFD of 15.4% in smaller twins, as well as a high
incidence of parenchymal brain damage in neonates.
Similar results were observed in a series described by
Karwasik-Kajszczarek et al., with a rate of [UFD of 15.4%
in smaller twins and a rate of brain damage of 38.56% in
larger surviving twins. Interestingly, our group had fewer
cases of type Il compared to those reported in the studies
by Kafkasli et al.’®2", The present study has its strengths
and limitations. One of its strengths is its large series,
which is followed by experienced sonographers, and it
provides long-term, accurate documentation. With the
formation of a retrospective cohort that covers a period
of 8 years, itis likely that a few cases of type Il have been
misclassified as type |.

In addition to this, as a high-quality care series, it may
be prone to selection bias. Ultimately, the retrospective

Table 1I: Comparison of Various Factors between Infants with IUGR.

nature of this study and the lack of a standard and
consistent follow-up may lead to underestimation of the
incidence of disorders®. Therefore, this study confirms
that categorization of Doppler patterns in monochorionic
twins with IUGR can help guide ultrasound monitoring.
However, even with precise monitoring, a certain number
of IUFDs are inevitable, and this raises the controversial
question of the best way to manage these pregnancies.
While management of types Il and Il is currently a
recognized clinical challenge that includes complex
issues such as selective fetal reduction, parental
selection, and premature birth risks®>?4,

This study highlights three important findings for
perinatologists that evaluate and manage women with
a diagnosis of early intrauterine growth restriction (UGR)
sonographically, which is thought to be caused by
placental dysfunction identified by abnormal Doppler
waveforms in uterine arteries (UAD). Firstly, almost
10% of such pregnancies exhibit normal uterine artery
waveforms, and this subgroup tends to deliver neonates
athigher gestational ages compared to the usual absence
or reverse flow that is found in most IUGR pregnancies.
Among postpartum  placental  diagnoses,  chronic
intervillostigitis was found to have a significant association
with natural uterine artery waveforms, which is due to the

Suffering from IUGR

Non-IVF IVF P-Value
N=1 N=2
Number/Average Percentage/SD Number/Average Percentage/SD

Age 36 - 35.5 1143 -

Gestational Week 26 = 29 1.2 =

Fetal weight 883 - 1250 247 -

Gestational Diabetes No 1 100 1 50 0.386

Yes 0 0 1 50

History of IUGR No 1 100 2 100 -
Yes 0 0 0 0

History of twins No 1 100 1 50 0.667

Yes 0 0 1 50

Smoking No 1 100 2 100 -
Yes 0 0 0 0

History of addiction No 1 100 2 100 -
Yes 0 0 0 0

Blood pressure No 1 100 2 100 -
Yes 0 0 0 0

Single umbilical artery No 1 100 2 100 -
Yes 0 0 0 0

Uterine artery aneurysm No 1 100 2 100 -
Yes 0 0 0 0

Uterine artery thrombosis  No 1 100 2 100 -
Yes 0 0 0 0

Left PI 0.64 - 1.42 0.81 -

Right PI 0.82 - 1.26 0.32 -

Left RI 0.47 - 0.60 0.21 -

Right RI 0.54 - 0.67 0.09 -

Left PSV 1.02 - 0.66 0.17 -

Right PSV 0.59 - 0.41 0.19 -
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high risk of recurrence and the lack of effective preventive
interventions, highlighting the importance of diagnosing
via placental pathology.

Another rare histopathological diagnosis is massive
perivillous fibrin deposition, a condition which, although
statistically insignificant, confers a significant risk of
recurrence and may necessitate altered management
strategies, including the consideration of novel
therapeutic agents, such as pravastatin. Both conditions
may be present in severe IUGR cases, highlighting the
importance of discussing management implications
between pregnancies and emphasizing the potential
value of specialized disease counseling in related
placental disorders®,

Secondly, the initial ultrasound evaluation of IUGR with
early suspicion should be comprehensive due to the wide
range of underlying causes. This includes a thorough
evaluation for congenital abnormalities related to IUGR,
such as specific aneuploidy characteristics, as IUGR
early detection with natural uterine artery waveforms is
associated with an increased risk of fetal aneuploidy. In the
absence of aneuploidy markers alongside natural uterine
artery waveforms, placental size and shape assessment
may reveal abnormalities indicative of placental dysfunction.
Therefore, we recommend performing Doppler uterine
artery evaluation in the initial ultrasound evaluation of
IUGR with early detection and abnormal UAD waveforms,
particularly in secondary care settings following fetal
surveillance for more effective management®”2,

It is intriguing to know that aimost 10% of pregnancies
exhibit improved ductus venosus flow (EDF) despite
most placental pathologies being taken into account,
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Abstract

Background: The handball is a very complex and sophisticated sports game characterized by various and numerous kinesiologic activities which,
besides acyclic, also comprises high-intensity cyclic movements (e.g. top-speed running during a counterattack). The purpose: of the study is to
use the determined relations so as to improve work in handball clubs and achieve better quality of selection through monitoring of young players
in further development.

Material and method: The research was conducted on a sample comprising 65 handball players from the territory of Novi Sad of the average
age of 15.45+0.15 from two handball clubs, HC “Metalac” from Futog and HC “Jugovi¢” from Kac. The average height of the players was
174.48+8.19cm, the average weight was 63.90+11.15kg, and the average body mass index was BMI=19.44+3.15kg/m?. Body height, Body
weight, Body mass index, arm span, and hand length were measured. The motor skills evaluated comprised explosive strength of leg muscles,
repetitive strength of body muscles, flexibility of the upper leg hamstrings and lower back, general strength) and specific motor skills (specific agility,
curvilinear movement with the ball, and shooting precision) were performed using standardized tests.

Results: By implementation of regression analysis, it was established that there is statistically significant impact of the system of predictor variables
on the following criteria variables: Standing long jump (p=0.02) and Dynamometry of the hand of the dominant arm (P=0.02). The common variability
ranged between 39% for the criterion Dynamometry of the hand of the dominant arm and only 2% for the criterion Body raises in 30s. The values of
the standardized regression coefficient Beta point to individual negative and statistically significant impact of the variable Body mass (pbete=0.02)
on the criterion Standing long jump and positive statistically significant impact (pbete=0.01) of the same variable on the criterion Dynamometry of
the hand of the dominant arm.

Conclusion: The results of the research point to the supposition that there is mutual connection between morphological variables for assessment
of longitudinal properties of the skeleton and body mass index and basic motor skills in handball players, and that training needs to be conducted
with utmost attention and control of the body composition, as well as further reduction of mass in young handball players.

Key words: Handball, relations, basic, specific motor .

Resumen

Antecedentes: El balonmano es un juego deportivo muy complejo y sofisticado, caracterizado por diversas y numerosas actividades kinesiologicas
que, ademas de ser aciclicas, también comprenden movimientos ciclicos de alta intensidad (por ejemplo, correr a méxima velocidad durante un
contraataque). El propdsito del estudio es utilizar las relaciones determinadas para mejorar el trabajo en los clubes de balonmano vy lograr una mejor
calidad de seleccion mediante el monitoreo de los jovenes jugadores en su desarrollo posterior.

Material y método: La investigacion se realizd en una muestra que comprende 65 jugadores de balonmano del territorio de Novi Sad, con
una edad promedio de 15.45+0.15 afnos, provenientes de dos clubes de balonmano, HC “Metalac” de Futog y HC “Jugovi¢” de Kac. La altura
promedio de los jugadores fue de 174.48+8.19 cm, el peso promedio fue de 63.90+11.15 kg, v el indice de masa corporal promedio fue de
IMC=19.44+3.15 kg/m”. Se midieron la altura corporal, el peso corporal, el indice de masa corporal, la envergadura de los brazos vy la longitud de
la mano. Las habilidades motoras evaluadas comprendieron fuerza explosiva de los muUsculos de las piernas, fuerza repetitiva de los musculos del
cuerpo, flexibilidad de los isquictibiales de la parte superior de la piera y la zona lumbar, fuerza general y habilidades motoras especificas (agilidad
especffica, movimiento curvilineo con el baldn y precision en el tiro) realizadas mediante pruebas estandarizadas.

Resultados: Mediante la implementacion del andlisis de regresion, se establecid que existe un impacto estadisticamente significativo del
sistema de variables predictoras sobre las siguientes variables criterio: Salto de longitud en pie (p=0.02) y Dinamometria de la mano del brazo
dominante (P=0.02). La variabilidad comun oscilé entre el 39% para el criterio Dinamometria de la mano del brazo dominante y solo el 2%
para el criterio Elevaciones del cuerpo en 30s. Los valores del coeficiente de regresion estandarizado Beta apuntan a un impacto individual
negativo y estadisticamente significativo de la variable Masa corporal (pbeta=0.02) en el criterio Salto de longitud en pie y un impacto positivo y
estadisticamente significativo (pbeta=0.01) de la misma variable en el criterio Dinamometria de la mano del brazo dominante.

Conclusion: |os resultados de la investigacion apuntan a la suposicion de que existe una conexion mutua entre las variables morfoldgicas para
la evaluacion de las propiedades longitudinales del esqueleto y el indice de masa corporal, v las habilidades motoras bésicas en jugadores de
balonmano, y que el entrenamiento debe llevarse a cabo con la méxima atencion y control de la composicion corporal, asi como una reduccion
adicional de la masa en los jovenes jugadores de balonmano.

Palabras clave: Balonmano, relaciones, habilidades motoras basicas, habilidades motoras especificas.
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Relations between morphological characteristics, basic and specific motor skills in young handball players

Introduction

By its structure, handball is a very complex and
sophisticated game, thus belonging to the group of poly-
structural and acyclic movements. This is a sports game
characterized by various and numerous kinesiologic
activities which, besides acyclic, also comprises high-
intensity cyclic movements (e.g. top-speed running
during a counterattack). The current level of handball
development is characterized by intense dynamics and
intense rhythm of the game which calls for exceptionally
high level of conditioning skills, high level of technique
in motion, tactical maturity, and physical stability. High
level of conditioning skills may be only achieved through
systematic training in conditioning preparation, which
implies development and training of all skills needed to
achieve top sports results. Kinanthropological analysis
of the game of handball (structural, biomechanical,
functional morphological, motor, cognitive, and conative)
gives us information on requirements handball players
were faced with in the course of competing activities. The
players who are well-prepared in terms of conditioning will
be able to resolve handball tasks throughout the match in
an efficient manner.

The aim of the game of handball is to score a goal by
throwing the ball into the goal defended by the handball
goalkeeper. Scoring is achieved by throwing the ball from
the hand, i.e. shots defined within the two main groups,
standing shots and jump shots. The very aim of the game,
which is manifested as a shot in the goal and scoring a
goal, is classified among the most important elements
which determine success in scoring in handball. It is
logical to expect, and it has also been proven by research
conducted so far, that players to whom the ball is flying
faster will have a greater opportunity to score a goal, while
to be more likely to experience this opportunity, the player
both needs to be sufficiently tall and have exceptionally
high explosive strength of legs and explosive strength
of arms and the shoulder belt"?, Most shootings and
throwing activities depend on motor skills, mostly of
explosive strength of the muscle zone of arms and the
shoulder belt. The positive impact of strength and height
on the speed of movement of the ball was confirmed in a
number of researches®*, same as the positive impact of
longitudinal skeleton on basic and specific motor skills of
handball players aged 14-15°7,

The game of handball is characterized by exceptionally
fast actions, with explosive and multiply cyclic and acyclic
movements which call for complex skills in players and
a high level of coordination, functional, and cognitive
capabilities as a base for a strong, fast, and accurate
action®?, All this also calls for corresponding height
and corresponding strength of the arms and the body
(general strength) as well as good physical preparedness
of players. Height makes it possible for the player to shoot
the ball over the block, while strength of the arms and the
shoulder belt allows him to throw the ball very fast and

precisely. This is why height and explosive strength of
the arms and the shoulder belt are directly correlated in
properly selected handball players.

In modern handball, it is interesting to note that players
at different positions have different morphological
characteristics. Comparing only wing players with backs
or pivots, we will observe that wing players are shorter,
with smaller longitudinal dimensions, smaller in mass.
Unlike them, players on pivot positions are somewhat
taller (nowadays in modermn handball, close to 200cm in
height), strong, with pronounced mass and voluminous
skeletons. They are exceptionally strong, massive,
with broader shoulders and pelvises, and larger torso
circumference (thus creating a larger and stronger block
for their back shooters in an attack)™®. It needs to be
noted that there is significant positive correlation between
the body height and breath of the hand, thus tall handball
players also have hands of the needed size which allows
them better control of the ball and greater strength while
shooting (which means that backs, or possibly pivots,
should have the longest hands)'".

The aim of this paper is to improve work with young
handball players based on the obtained relations, to
upgrade quality of selection and monitoring of young
handball players in their further development, while the
results obtained will be used for the purpose of better
planning and programing of training.

Materials and method

Participants

The sample of respondents comprised 65 male handball
players (AS=15.45+0.15yrs) from two handball clubs
at the territory of the city of Novi Sad, HC "Metalac"
from Futog and HC "Jugovic" from Kac¢ (Body
Height=174.48+8.19cm, Body Weight=63.90+11.15kg
and BMI=19.44+3.15kg/m?).

The respondents had at least three years of experience in
sports, with training sessions three times a week, and the
weekly total of about 4.5 hours of training. The research
was carried out in accordance with the professional and
ethical standards of the Declaration of Helsinki. Written
parental consent was obtained from all respondents that
their children could participate in the research.

Design study

The research comprised measuring of morphological
characteristics of the respondents (comprising predictor
variables in the research, except for BMI):

1. Body height (cm),

2. Arms span (cm),

3. Length of hand (cm),
4., Body weight (kg)

5. BMI (kg/m?).
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When it comes to basic motor skills, the following skills
were evaluated using standardized tests (comprising
criterion variables in the research):

1. Standing long jump (cm) — explosive strength of leg
muscles,

2. Toe touch on a bench (cm) — flexibility of the upper rear
leg hamstrings and the lower back,

3. Dynamometry of the hand of the dominant arm (N/m)
— general strength, and

4. Body raising in 30s (freq.) — repetitive strength of the
body muscles.

For evaluation of specific morphological characteristics,
the following motor skill tests were conducted (criterion
variables in the research) in handball, as they fulfil the
validity, reliability, and objectivity criteria’.

1. Ball dribbling around 9 stands 9 (s) — specific agility
(curvilinear movement with ball) and

2. Precision of standing shots from the distance of 7 m
(point) — shooting precision.

The measurements were implemented in an indoor
handball playing court in Novi Sad, and were conducted
by the author of this paper in cooperation with coaches
of handball clubs operating within the Handball
Alliance of Vojvodina. In the course of measurement of
morphological characteristics, instructions were issued
to both measuring assistants and respondents so as to
obtain the measurement results as relevant as possible.
The measurements were performed by professional and
skilled persons who were always measuring one skill (one
test) or one morphological characteristic, or calibration of
measuring instruments.

Ball dribbling in slalom around 9 stands — evaluation
of specific agility (curviinear movement with the ball)
and evaluation of ball dribbling using specific movement
structures. The test is performed at the length of 20
m with a stand marking each meter; the player must
perambulate them dribbling the ball all the time. The
scored result is in seconds.

Precision of standing shots from the distance of 7m
— Specific precision where the goal may be divided in 6
areas, while the highest scores are achieved in the corners
of the goal (left and right, top and bottom). Alternatively,
the respondents (handball players) were shooting at a
textile target (50 x 50 cm in dimensions) placed within the
goal posts using a handball ball no. 2 from the distance
of 7 meters from the goal. Each respondent took the
described test three times, with mean values taken for
statistical processing.

Statistical analysis

In the statistical method of data processing, the basic
descriptive statistics of motor variables was determined:
arithmetic mean (mean), standard deviation (SD) of
minimum  (Min) and maximum (Max) values of results

of measurements, and coefficient of variation (CV%).
Shapiro-Wilk test was used for testing of distribution
normality. Linear regression analysis will be applied
with the aim to determine the impact of the system of
predictor variables on criterion variables, as well as
individual contribution of predictors in definition of criterion
variables.

Results

The results of descriptive statistics (Table 1), primarily all
values of coefficients of variation, point to homogeneity
of the results in morphological variables for evaluation
of longitudinal properties of the skeleton, Body height,
Arm span, and Length of hand and relative homogeneity
in the variables Body weight and BMI. The respondents
were at a similar level of in displaying explosive strength
of leg muscles (Standing long jump), repetitive strength
of body muscles (Raising of body in 30s), specific motor
variables for assessment pf specific agility (Ball dribbling
in slalom around 9 stands). Relatively similar display of
strength is observable through the variable Dynamometry
of the hand of the dominant arm. Significant differences
were observable in the display of precision of shooting
the ball into the goal using the dominant hand, Precision
of standing shots from the distance of 7m and flexibility of
the upper rear leg hamstrings and lower part of the back,
Toe touching on the bench.

Based on statistical significance of the Shapiro Wilk
coefficient, it may be stated that normality of distribution
is found in 10 out of 11 analyzed variables (S-W<0.05)
(Table 1I). Only in one variable, Precision of standing
shots from the distance of 7m, there is observable
discrepancy from normal distribution due to exceptionally
large differences in the results obtained (S-W=0.01).

Upon examination of the results of Linear regression
analysis of criteria for evaluation of the basic motor skill
Standing long jump (Table 1l), it may be observed that
there is a statistically significant impact of the system of
predictor variables onto the criterion variable (p=0.01).
The obtained values of the multiple correlation coefficient
R=0.43 explain the 19% of common variability. Upon
individual analysis with application of the standardized
regression coefficient Beta, it may be observed that the
respondents with larger body mass (Beta=-0.40) recorded
statistically significantly worse results in the course of the
testing (the predictor variable had statistically significant
negative impact (p,,.=0.01) and that the large values of
body mass diminished the explosive strength of their leg
muscles. Based on linear correlations (Pearson coefficient)
it may be concluded that the predictor variables Body
height and Arm span were in positive, statistically significant
correlations (p=0.01) with the analyzed criterion. Based
on the analyzed sample and age of respondents, it may
be assumed that the respondents with longer skeletons
achieved better results in standing long jump.
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Table I: Descriptive statistics of analyzed variables.

Variable Min
Body height (cm) 157.00
Body weight (kg) 41.00
Arm span (cm) 1568.00
Length of hand (cm) 17.50
BMI (kg/m?) 15.62
Standing long jump (cm) 150
Toe touching on a bench (cm) 0
Dynamometry of the hand of the dominant arm (N/m) 24
Body raising in 30s (freq.) 20
Ball dribbling in slalom around 9 stands (s) 7.36
Precision of standing shots from the distance of 7m (point) 0

Min — minimum values of measurement results; Max — maximum values of measurement results; Mean — arithmetic mean;
SD — standard deviation; CV% — coefficient of variation; S-W — level of significance of Shapiro Wilk test

Table II: Regression analysis of Standing long jump.

R
Body height 0.29
Body mass -0.01
Arm span 0.29
Length of the hand 0.19
R=0.43 R’=0.19  p=0.02

r — Pearson correlation coefficient; p — level of statistical significance forr;

— value of partial correlation coefficient; p

Max Mean SD CV% S-w
192.00 174.48 8.19 4.69 0.77
94.00 63.90 11.15 17.44 0.28
185.00 167.60 7.63 4.55 0.53
21.00 19.31 0.74 3.83 0.84
28.69 20.66 3.15 156.24 0.28

239 197.51 20.87 10.56 0.82

32 15.56 7.53 48.39 0.55
58 40.25 6.82 16.94 0.97
44 29.75 4.15 13.94 0.19
11.33 9.36 0.81 8.65 0.94
6 1.74 1.91 109.77 0.01
p rpart ppan Beta pbe(e

0.01 0.21 0.10 0.34 0.10

0.50 -0.31 0.01 -0.40 0.02

0.01 0.18 0.16 0.23 0.16

0.07 0.09 0.47 0.10 0.47

— level of statistical significance for Mot Beta -

regression coefficient; p,,, — level of statistical significance of regression coefficient; R — multiple correlation coefficient; R? — determination coefficient; P — significance

of multiple correlation coefficient

Table llI: Regression analysis of Toe touching on a bench.

R
Body height 0.10
Body weight 0.14
Arm span 0.06
Length of the hand 0.19

R=0.21 R’=0.04 p=0.58

Table IV: Regression analysis of Dynamometry of the hand of the dominant arm.

R
Body height 0.54
Body weight 0.57
Arm span 0.37
Length of hand 0.42

R=0.63 R’=0.39 p=0.02

When observing the values of the partial coefficient of
correlation for the variable Body weight (rpam:-O.SW), it
may be observed that correlation in this predictor variable
is statistically significant (p,,=0.01), thus it may be
assumed that the remaining variables (observing each
variable individually) contributed to better performance of
standing long jump in heavier respondents (Table I1).

Based on the results of Linear regression analysis of Toe
touching on the bench (Table lll) it was established that
there is no statistically significant impact of the system of
predictor variables onto the give criterion (p=0.58). The
value of the multiple correlation coefficient was R=0.21,
which explained the 4% of common variability of the
predictor system and criteria. No predictor variables
indicated to statistically significant impact onto the
analyzed criterion.,

Interpretation of the results in Table IV points to
existence of statistically significant impact of the system
of predictor variables onto Dynamometry of the hand of

P Moart Pran Beta Prete
0.21 -0.04 0.76 -0.07 0.76
0.13 0.08 0.51 0.11 0.51
0.32 -0.01 0.95 -0.01 0.95
0.06 0.16 0.21 0.19 0.21

P I Prart Beta Prete
0.00 0.18 0.16 0.25 0.16
0.00 0.34 0.01 0.38 0.01
0.00 -0.05 0.67 -0.06 0.67
0.00 0.17 0.19 0.16 0.19

the dominant arm (p=0.00) at the multiple correlation
coefficient value of R=0.63, which explained the 40%
of common variability. Observing each predictor variable
individually, it may be concluded that only the variable
for evaluation of the body mass, Body weight, points to
statistically significant impact on the criterion (p,_,.=0.01),
i.e. the larger the body mass in the handball player, the
better the results achieved. I we also take into account
values of Pierson coefficient, it may be assumed that the
sportsmen with greater body height (r=0.54), body mass
(r=0.57), greater arm span (r=0.37), and longer hands
(r=0.42) achieved statistically significantly (p<0.05) better
results in the test which assesses general strength.
Bigger and taller respondents of stronger build scored
larger values in the test of general strength. Observing the
partial correlation coefficient of the predictor variable Body
weight (r,,=0.34), it may be observed that the coefficient
is reduced in comparison with Pearson coefficient and
that it remained statistically significant (pparl:0.00), thus it
may be assumed that the remaining predictor variables
contributed pa se to scoring better results in the test.
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Regression analysis of Body raising in 30s (Table V)
showed that there is no statistically significant impact of
the system of predictor variables onto the give criterion
(p=0.98) with the value of multiple correlation cosfficient
of R=0.07, which explained the only 1% of common
variability of the predictor system and criteria. In the
analyzed sample, some other characteristics and abilities
had greater impact on the display of repetitive strength of
body muscles.

Regression analysis of Ball dribbling in slalom around 9
stands (Table VI) showed that there is no statistically
significant impact of the system of predictor variables
on the given criterion (p=0.15) with the multiple
correlation coefficient value of R=0.32, which explains
the value of 10% of common variability of the predictor
system and criteria. In the analyzed sample, some
other characteristics and abilities had greater impact

Table V: Regression analysis of Body raising in 30s.

R
Body height 0.038
Body weight 0.04
Arm span 0.01
Length of hand 0.07
R=0.07 R?=0.02 p=0.98
Table VI: Regression analysis of Ball dribbling in slalom around 9 stands.
R
Body height -0.01
Body weight 0.18
Arm span 0.14
Length of hand 0.07

R=0.32 R°=0.10 p=0.15

Table VI: Regression analysis Precision of standing shots from the distance of 7m.

R
Body height 0.06
Body weight -0.01
Arm span -0.01
Length of hand -0.02
R=0.13 R’=0.02  p=0.90
Discussion

The results of the research point to the existence of
statistically significantrelationsintwo criteria, Standing long
Jump and Dynamometry of the hand of the dominant arm,
while in remaining cases the system was not statistically
significantly related to the criteria. It may be stated that
the predictor system which mostly comprised variables
for longitudinal properties of the skeleton and body mass
was statistically significant in relation to the criteria from
the area of basic motor skills, while in two analyzed criteria
of specific motor skills there was no observed statistically
significant relation between the predictor system and
criteria. Justification for the implemented research may be
found in results of researches carried out so far, where the
need for selection of morphological characteristics in the
diagnostic process was established'*°, Also, based

on the display of the speed of ball dribbling (agility and
curvilinear movement).

Even though the variable for assessment of longitudinal
properties of the skeleton, Body height, had statistically
significant impact on the display of agility, it may be
regarded as an incidental phenomenon only, as the
system was not statistically significant in relation to the
analyzed criteria.

Regression analysis of the criterion Precision of standing
shots from the distance of 7m (Table VII) showed that
there is no statistically significant impact of the system of
predictor variables (p=0.90) with the multiple correlation
coefficient value of R=0.13, which explained the only 2%
of common variability of the predictor system and criteria.
In the analyzed sample, some other characteristics and
abilities had greater impact on the display of precision.

P rparl ppart Beta pbe(e
0.41 -0.01 0.98 -0.01 0.98
0.38 0.02 0.87 0.03 0.87
0.49 -0.02 0.88 -0.03 0.88
0.30 0.07 0.66 0.07 0.66

P rpan ppan Beta Phete
0.48 -0.26 0.04 -0.45 0.04
0.07 0.22 0.08 0.29 0.08
0.12 0.19 0.12 0.27 0.12
0.49 0.10 0.45 0.11 0.45

P rparl ppan Beta Phete
0.31 0.13 0.31 0.23 0.31
0.47 -0.05 0.68 -0.07 0.68
0.48 -0.01 0.56 -0.11 0.56
0.43 -0.07 0.59 -0.08 0.59

on the obtained research results, it may be stated that
within the sport of handball, body mass and longitudinal
properties of the skeleton have their role in selection of
handball players by quality, which confirms the results of
the study'®'#8 of only on a somewhat older sample.

When it comes to the criterion of basic motor skills, the
obtained results of Linear regression analysis, or more
precisely common variability, are rather low and range
from 1% to 40%, thus it is possible to say that some
other variables have stronger impact on motor skills
such as explosive strength of legs, repetitive strength
of the body, flexibility of the upper rear leg hamstrings,
and general strength. This primarily implies pother
morphological characteristics such as the condition
of subcutaneous fatty tissue, body composition (total
amount of muscles, water, and fat), the length of limbs,

20
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but also the condition of muscles (inter and intra-
muscular coordination).

It needs to be emphasized that there were individual
negative statistically significant impacts of the variable
Body weight onto explosive strength of leg muscles
(Beta=-0.40), which leads to the conclusion that it might
be about fatty mass in this population of adolescents who
change their morphology under the influence of the training
process, environmental factors, and genetics. Obesity is
the most common non-communicable chronic disease in
childhood and adolescence and is one of the worldwide
public health problems of all ages due to its association
with a higher risk of developing related diseases. It has
been proven that prevention is found in physical activity
among young people and playing sports®. Even though
these were potentially the most talented handball players of
cadet age, we should not neglect the fact that these were
players at different playing positions (goal keepers, pivots,
backs, and wingers) who differ by their body mass. Their
constitution has already at least partly determined their
playing position', which could have impact on significant
differences and heterogeneity of results in the variable for
assessment of precision (Precision of standing shots from
the distance of 7m). Positive correlation of variables with
the analyzed criterion was observed for the same criteria
for evaluation of longitudinal properties of the skeleton,
Body height, and Arm span, which may be explained from
the standpoint of parabolic movement and position of the
barycenter in taller respondents. The respondents whose
barycenter is higher move farther and jump longer.

Analyzing the results of the second criterion, Dynamometry
of the hand of the dominant arm, it is possible to observe
positive impact of Body weight on higher, betterresultsin the
test of general strength. The very body mass also enables
display of more pronounced powers in sportspersons and
general population alike. Having in mind that the three
remaining predictor variables were in positive statistically
significant correlation with the criterion, it may be assumed
that taller, heavier, and stronger handball players, with longer
hands, also possessed greater general strength. Based
on the obtained research results, it may be assumed that,
from the standpoint of morphology, the boys selected in
the first round were taller, with longer arm spans, and larger
body mass, while from the aspect of motor skills, those
with greater explosive strength and general strength were
dominant. It is possible that the current technical level of
handball and techniques of the element of the game of
handball were decisive, while selection of children who not
only have good technigue but certain motor skills as well is
expected in several years. Such results confirm the results
of research carried out so far by foreign scientists®®”, who
also determined positive impact of longitudinal properties
of the skeleton onto basic motor skills in handball players
aged 14-15. Unlike those researches, in this particular
case no impact of longitudinal properties of the skeleton
onto specific motor skills were found, even though similar
(though not the same) tests were used.

Nowadays, as a sports game, handball is experiencing
changes which mainly relate to its speed, strength, and
explosiveness. Exercise also plays a very important role,
which contributes to strengthening the mental health
of young people, it has its positive aspects in sports
for younger categories and adolescents?’. This is why
selection and inclusion of children in handball takes places
earlier increasingly. Choice of the most appropriate position
and role of each individual player is conducted based on
monitoring of the player's abilities, (motor and functional)
properties, knowledge, and skills important for successful
completion of tasks in a game. Recognition and successful
steering to the individual position in a game is a process
which lasts and which is based on knowledge, experience,
and invested effort. Practical value of the paper is reflected
in the data obtained on the sample of the best selected
young handball players from AP Vojvodina who passed the
first round of selection, and impact of certain parameters
of morphological space onto specific and basic motor
skills. The obtained data may contribute to improvement of
selection and better planning and programming of training
in further work with this population of sportsmen, while the
greatest value of the paper lies in the fact that it provides
the initial condition of certain basic and specific motor
skills. Based on the obtained data, it was pointed to the
need for further correction of physical build (however, in
view of morphological changes which occur in the period
of adolescence) and further planning of training work. In
theory, this paper should contribute to better understanding
of selection in handball and emphasizing of morphological
characteristics in early adolescence, however taking into
account the genetic potential and the period of maturing
for each individual (following Tanner stages of growth and
development of the body).

Conclusion

The results of the research point to the supposition that
there is inter-relation between morphological variables for
evaluation of longitudinal properties of the skeleton and
body mas, and basic motor skills in handball players,
and that training needs to be approached with a great
deal of attention and control of body composition and
further reduction of mass in young handball players.
Further research needs to be conceived on distribution of
players in different positions within a team (goal keeper,
back, winger, pivot) and monitoring of these players in the
following period, to obtain a clear picture on changes in
morphological characteristics and their impact on basic
and specific motor skills. The results may help coaches
in monitoring and further planning and programming od
training processes with young handball players.
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Resumen

Introduccion: Se presenta los hallazgos de la investigacion cuyo objetivo fue determinar la prevalencia de maloclusiones (mordida
cruzada posterior, mordida abierta, mordida profunda) en pacientes que asisten a la Fundacion MontiSion ubicada en Palma de
Mallorca durante las jornadas sociales.

Metodologia: Se realiza un disefio observacional, descriptivo y con enfoque documental analizando las historias clinicas.
Resultados: |L.a mordida cruzada posterior es la de mayor recurrencia, seguida de la mordida abierta con 34.5% de los pacientes
analizados vy al contrastarlas con otros estudios realizados en Europa se encontrd que estos valores eran superiores a la tasa de
prevalencia; mientras que la mordida abierta que se diagnostico en 20.7% de los pacientes si se encontraba en el rango dentro
de lo comun para la poblacion europea (20- 30%). En referencia al género se encontrd una relacion p =0.035 1o cual resulta
estadisticamente significativo.

Conclusion: |L.a maloclusion mas prevalente fue la mordida cruzada posterior, seguida de la mordida abierta y la mordida profunda,
asociandose de manera significativa con el género. Al compararlo con la media europea se debe considerar un problema de salud
publica que afecta a una proporcion significativa de la poblacion.

Palabras clave: Prevalencia, maloclusiones dentales, mordida cruzada posterior.

Abstract

Introduction. \\We present the findings of the research whose objective was to determine the prevalence of malocclusions (posterior
crossbite, open bite, deep bite) in patients attending the MontiSion Foundation located in Palma de Mallorca during social days.
Methodology: An observational, descriptive and documentary approach was used to analyse the clinical histories.

Results. Posterior crossbite was the most common recurrence, followed by open bite with 34.5% of the patients analysed. When
compared with other studies carried out in Europe it was found that these values were higher than the prevalence rate, while open
bite, which was diagnosed in 20.7% of the patients, was within the common range for the European population (20-30%). In
reference to gender, a statistically significant p = 0.035 was found.

Conclusion: The most prevalent malocclusion was posterior crossbite, followed by open bite and deep bite, and was significantly
associated with gender. When compared to the European average it should be considered a public health problem affecting a
significant proportion of the population.

Key words: Prevalence, Dental Malocclusions, posterior crossbite.
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Introduccion

Las maloclusiones, como la mordida cruzada posterior,
mordida abierta y la mordida profunda, son alteraciones
en la alineacion de los dientes que afectan a una
gran parte de la poblacion. Estas condiciones no solo
impactan la estética facial, sino que también pueden
tener repercusiones en la funcion masticatoria, el habla
y la salud general. La Organizacion Mundial de la Salud
estima que entre el 60% vy el 90% de la poblacion
mundial presenta algin tipo de maloclusion, pero
ademas la prevalencia varia segin region, grupo etario
y tipo de maloclusion’.

Las maloclusiones dentales, cominmente conocidas
como ‘dientes torcidos', han acompafado a la
humanidad a lo largo de su historia vy al respecto existe
evidencia argueoldgica que sugiere su presencia en
poblaciones antiguas alrededor del mundo. Sin embargo,
no fue hasta el siglo XX que surgid un campo de estudio
dedicado a comprender vy tratar estas afecciones vy los
primeros reconocimientos se ubican en la época del
denominado “padre de la Medicina”: Hipdcrates, quien
fue el primero en reconocer las maloclusiones dentales
COMO un problema con repercusiones en la salud vy la
estética, mas adelante surgen los aportes de Celso en
el siglo Il d.C. quien describe un método para enderezar
los dientes utiizando presion digital®.  Siguiendo el
recorrido histérico se ubica otro antecedente durante
la Edad Media cuando un cirujano de origen francés
desarrolla un aparato para enderezar los dientes
utilizando bandas de metal y alambre, pero es hasta la
aparicion de Pierre Fauchard en el siglo XVIIl cuando se
describen diversos métodos para tratar maloclusiones,
incluyendo la extraccion de dientes vy el uso de aparatos
removible®, Y, continuando con la evolucion en cuanto
a las maloclusiones en el ambito histdrico se destacan
los aportes de Hartley Angle en el ano 1899 quien
publico publicd su clasificacion de las maloclusiones,
la cual sigue siendo utilizada en la actualidad aportando
importantes nociones para 10 que ahora se reconoce
como ortodoncia delimitada en una especialidad dental
consolidada que ofrece una amplia gama de tratamientos
para corregir las maloclusiones dentales®.

En la actualidad se pueden encontrar diferentes
definiciones de maloclusiones dentales, por ejemplo,
segun Ayala las maloclusiones dentales son alteraciones
en la relacion normal de los dientes entre si'y con sus
bases 6seas, 10 que puede afectar la funcion masticatoria,
elhabla, la estética facial y la salud periodontal®, ademas,
otros autores como Jiménez amplian un poco Mas ese
concepto al senalar que las maloclusiones dentales son
una serie de anomalias en la posicion, forma o tamafo
de los dientes y/o sus estructuras 6seas de soporte,
gue interfieren con la oclusion normal v pueden afectar
la funcion masticatoria, el habla, la estética facial y la
salud periodontal®.

Adicional a su definicion, se ha avanzado en el ambito de
la clasificacion de las maloclusiones, es decir, un sistema
que permite identificar y describir los diferentes tipos de
alteraciones en la oclusion dental, es decir, en la forma
en gque los dientes superiores e inferiores se relacionan
entre si. En ese sentido, existen varias clasificaciones de
las maloclusiones, pero la méas utilizada es la propuesta
por Edward Angle en 18997, que se basa en la posicion
del primer molar permanente respecto al maxilar vy la
mandibula como se muestra en la figura 1. Segun esta
clasificacion, las maloclusiones se dividen en tres clases:

Figura 1: Tipos de Maloclusiones.

s
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Maloclusién Clase I
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- Clase I: el primer molar superior esta situado ligeramente
por delante del primer molar inferior, 1o que se considera
una relacion normal. Sin embargo, puede haber otros
problemas como apinamiento, espacios, sobremordida,
mordida abierta, etc.

- Clase ll: el primer molar superior esta muy adelantado
respecto al primer molar inferior, lo que implica un
retrognatismo mandibular (mandibula retrasada) o un
prognatismo maxilar (maxilar adelantado). Dentro de
esta clase, se distinguen dos subdivisiones: division 1,
cuando los incisivos superiores estan inclinados hacia
delante y hay una sobremordida excesiva; y division 2,
cuando los incisivos superiores estan inclinados hacia
atras y hay una sobremordida profunda®.

- Clase llI: el primer molar superior esta muy retrasado
respecto al primer molar inferior, 10 que implica un
prognatismo mandibular (mandibula adelantada) o
un retrognatismo maxilar (maxilar retrasado). En esta
clase, los incisivos inferiores pueden estar por delante
de los superiores, o que se denomina mordida
cruzada anterior®,

La investigacion en torno a este tema ha continuado con
los aportes a nivel interacional de diferentes autores
como Ruf et al. que ofrecen una vision general en
cuanto a la etiologia, prevalencia y consecuencias de las
maloclusiones dentales. Ademas, presentan el potencial
correctivo vy preventivo del tratamiento de ortodoncia y
brinda informacion sobre el marco legal relacionado
con el tratamiento en Alemania. A partir de los hallazgos
de una serie de estudios y aplicando una metodologia
de revision bibliogréfica, sefialan que la etiologia de
las  maloclusiones tiene componentes genéticos,
epigenéticos, funcionales y ambientales, que rara vez
pueden diferenciarse a nivel individual®.

Desde otra perspectiva, se encuentra el estudio de Mota
et al. quienes evaluaron la asociacion entre signos de
trastorno por déficit de atencion con hiperactividad y
maloclusion en escolares, mediante un estudio de tipo
transversal con una muestra representativa de 633 ninos
de 7 a 12 anos. En cuanto alos resultados, la prevalencia
de maloclusion fue un 42% mayor entre los nifos con
signos de hiperactividad informados tanto por los padres
Ccomo por los maestros, concluyendo que la prevalencia
de maloclusion fue mayor entre los nifios con signos de
hiperactividad independientemente de la edad, el uso de
chupete vy la respiracion bucal'™,

Asimismo, es importante considerar el aporte en
términos tedricos de la revision sistematica realizada por
Goncalves et al. enfocandose en encontrar la asociacion
entre la deglucion atipica y las maloclusiones utilizando
como metodologia la revision de diferentes bases de
datos electronicas (EMBASE, Literatura Latinoamericana
y del Caribee, PubMed/Medline, Scopus, Web of
Science vy literatura gris, sin ninguna restriccion. En
cuanto a los resultados se identificaron 4.750 articulos.
Después de una seleccion en dos pasos, se incluyeron

cuatro estudios. Una mayor frecuencia de oclusion
distal, saliente maxilar extremo y mordida abierta se
relaciond con trastornos de la deglucion; la mayoria
de los estudios sefalaron la mordida cruzada posterior
como una maloclusion mas asociada con la deglucion
atipica. Se concluye que la deglucion atipica se asocia
con maloclusiones y que la mordida cruzada posterior
es la principal maloclusion encontrada, pero solo en la
poblacion joven (3-11 afios)'.

A nivel nacional, se encontraron algunos de referencia
relacionados con tema objeto de estudio como
el de Garcia, Ustrell & Sentis quienes evaluaron la
maloclusion, alteraciones funcionales habitos orales
en una poblacion escolar en Tarragona y Barcelona,
analizando un total de 500 pacientes de distintas edades
gue acudieron al Master de Ortodoncia y Ortopedia
Dentofacial de la Universidad de Sevilla para ser tratados
de ortodoncia. La muestra consistié en 500 pacientes
(190 pacientes de género masculino y 310 de género
femenino) que acudieron al Master de Ortodoncia vy
Ortopedia Dentofacial de la Facultad de Odontologia
de la Universidad de Sevila demandando atencion
ortodéncica en los Ultimos 5 afos (2012-2017). Los
datos acerca de los mismos fueron recolectados de una
base del Master de Ortodoncia, la cual recoge todos los
registros diagndsticos de los pacientes. Con respecto
a los resultados, 10s sujetos sometidos a dicho estudio
presentaban edades comprendidas entre 6 y 65 anos,
siendo la media de 19,72 (SD+11,45). En cuanto a los
resultados, de los 500 pacientes estudiados un 38%
correspondieron al género masculino (190), mientras
que un 62% (310) al género femenino, en edades
comprendidas entre los 5 y 65 anos de edad; siendo
la media 19,72 afos (SD+11,45). Al analizar la muestra
se concluyd gue la clase de Angle mas frecuente fue la
clase II, presente en un 53% de la muestra (40,2% CII,
division 12y 12,8% CII, division 29), seguida de la clase
| presente en un 31,6%. Siendo el patron maloclusivo
menos prevalente la clase Il (15,4%). Al relacionar la
variable clasificacion de Angle con el género se observo
que en ambos géneros la clase de Angle mas prevalente
fue la clase I y mas concretamente la clase Il division
18 sin encontrar diferencias significativas entre géneros
(p=0,205), ademas, no se encontraron diferencias
significativas entre ambos géneros en la mayoria de
variables, siendo la mordida cruzada anterior la Unica
variable que mostro diferencias significativas, con mayor
prevalencia en el género masculino'?,

Otro aporte encontrado a nivel nacional desde la
Universidad de Sevilla el estudio realizado por Roman
en el aflo 2016 cuyo objetivo fue realizar una revision
sistemética de las investigaciones existentes sobre las
consideraciones de tratamiento de las maloclusiones de
Clase lll, analizando el tratamiento de tipo compensatorio
mediante ortodoncia y el tratamiento con intervencion
quirdrgica. Se ha realizado una buUsqueda en PubMed
y Scopus. Con respecto a los resultados, de los 894
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articulos encontrados, finalmente se revisaron un total
de 15, concluyendo que este tipo de maloclusiones
puede estar causada por una hipoplasia del maxilar, un
hiperdesarrollo mandibular 0 una combinacion de ambos.
Estas causas estan relacionadas con una mayor duracion
del pico de crecimiento puberal en estos pacientes. A la
hora de tratar esta malocluiones, existen unos parametros
discriminatorios para la eleccion del correcto tratamiento,
pudiéndose declinar hacia un tratamiento compensatorio
mediante la ortodoncia o un tratamiento mediante cirugia
ortognatica, observando en ambos tipos de tratamientos
una mejoria notoria en el paciente'®,

A nivel general, en Europa, se han realizado diversos
estudios sobre las maloclusiones dentales donde
destacan que en el caso de la mordida cruzada posterior
afecta a un 10-20% de la poblacion europea', mientras
que la mordida abierta se presenta en un 3-7% de los
nifios europeos'® y en el caso de la mordida profunda
afecta a un 20-30% de la poblacion europea'®. Tal como
puede notarse, existen una tendencia considerable de
prevalencia de maloclusiones en la region por lo que es
importante analizar los factores que aumentan el riesgo
de desarrollar maloclusiones.

Al respecto, se ha indicado que existe predisposicion
hereditaria, aunque los habitos aportan también una
carga importante, particularmente por la  succion
prolongada, deglucion atipica y el bruxismo, agravado
por la alta incidencia de caries, dientes perdidos e incluso
apifiamiento, asimismo, recientemente la malnutricion
y los factores hormonales han comenzado a perfilarse
Como un riesgo a valorar. Asimismo, la existencia de
factores etiologicos (oclusales, traumatismo, estrés
emocional, estimulo doloroso profundo v la parafuncion)
se reflejan de alguna forma en individuos cuya
adaptabilidad es limitada'”.

También se presentan casos de individuos asintomaticos
donde el sistema masticatorio funciona normalmente y
su evidencia es mas hacia o estético, pero es preciso
no descartar su importancia calificandolos como no
prioritarios, pues elimpacto negativo enlaimagen personal
y la confianza en si mismo inciden emocionalmente de
forma negativa en este tipo de pacientes, ademas,
finalmente pueden presentarse problemas masticatorios,
en el habla, dolor facial y articular.

Desde esa perspectiva, es notable la importancia de la
deteccion vy tratamiento tempranos de las maloclusiones
para prevenir complicaciones a largo plazo, las opciones
disponibles varfan desde la ortodoncia, la ortopedia
dentofacial y la cirugia ortognatica. Todos estos avances
se han presentado al comprender que las maloclusiones
son un problema de salud publica con unaalta prevalencia
a nivel mundial y en Europa. La atencion temprana es
fundamental para prevenir las diversas consecuencias
negativas que estas condiciones pueden tener en la
salud bucal y general de las personas.

En términos de epidemiologia también es importante
considerar los hallazgos de Rosero, Mendoza & Pin,
quienes detectaron un alto indice de maloclusion Clase
I en una poblacion de Espana, mediante estudios
estadisticos se determind que el 70% fue de origen
adquirido y el 30% de origen hereditario/congénito,
ademéas de algunos de los factores que inciden para
ocasionar este tipo de maloclusion son: succion digital,
deglucion atipica, mordida abierta,

respiracion bucal, succion labial, entre otros. La revision
bibliografica se enfoca especificamente en el andlisis de
los diferentes tratamientos ortopédicos que pueden ser
utilizados en este tipo de maloclusion, entre los cuales
se sugieren el bionator de Balters, activador elastico
de Klamnt, configurador reverso sostenido I, bloques
gemelos, aparato de Frankel, entre otros'®,

En funcion de lo sefialado, se plantea una investigacion
con el objetivo de determinar la prevalencia de
maloclusiones (mordida cruzada posterior, mordida
abierta, mordida profunda) en pacientes que asisten a
la Fundacion MontiSion sin fines de lucro ubicada en
el area central en Palma de Mallorca, la cual tiene una
larga historia desde sus inicios en 1987 dedicandose
a brindar apoyo integral a personas en situacion
de wulnerabllidad, incluyendo entre sus aportes las
Jormadas Solidarias de Odontologia’®.

La iniciativa antes sefalada se constituye para brindar
atencion odontoldgica gratuita a personas en situacion
de vulnerabilidad, ademas, estas jornadas, que se llevan
a cabo de forma periddica, han permitido que cientos
de personas reciban el tratamiento dental que tanto
necesitan, mejorando su salud vy calidad de vida donde
se incluye diagndstico y tratamiento. En ese orden de
ideas, como parte de formacion practico-académica se
asistio a dichas Jornadas detectando que se presentaban
casos de diferentes maloclusiones, por lo que se tomalla
iniciativa de realizar un estudio que permitira conocer un
pPOCO Mas sobre estas condiciones dentales.

Contextualizacion
y objeto del trabajo

Las maloclusiones son una de las condiciones de salud
bucal méas prevalentes en la poblacion, afectando la
estética facial, la funcion masticatoria, el habla y la salud
general. Actualmente, en Palma de Mallorca, la préactica de
la ortodoncia se encuentra en un contexto favorable, con
una amplia oferta de profesionales altamente cualificados y
una poblacion cada vez méas consciente de la importancia
de la salud bucal, en ese sentido, las maloclusiones
orales han despertado el interés investigativo debido a
las alteraciones que por esta causa se producen en la
poblacion, porgue no solo impactan la estética facial, sino
que también pueden tener repercusiones en la funcion
masticatoria, el habla y la salud general.
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A nivel geogréfico esta investigacion se ubica en la
localidad de Palma de Mallorca porque a través de una
revision de los estudios sobre maloclusiones orales se
encuentran pocos referentes académicos, aln pesar
de la prevalencia en Espana donde se ha destacado
recientemente que entre 60 a 80% de la poblacion
presenta alguin tipo de maloclusion®.

Desde el punto de vista de los sujetos de estudio
(poblacional) el problema principal se delimita en cuanto a
la falta de informacion actualizada sobre la prevalencia de
maloclusiones en pacientes atendidos en la Fundacion
MontiSion (Palma de Mallorca), por lo que surgen las
siguientes interrogantes:

;Cudl es la prevalencia actual de maloclusiones en la
poblacion de pacientes atendidos en la Fundacion
MontiSion (Palma de Mallorca)?

;Cudles son las caracteristicas sociodemograficas de
pacientes atendidos en la Fundacion MontiSion (Palma
de Mallorca) asociadas a las maloclusiones?

¢ Existe una diferencia en la prevalencia de maloclusiones
segun el sexo o la edad?

¢Ha cambiado la prevalencia de maloclusiones en los
pacientes atendidos en la Fundacion MontiSion (Palma
de Mallorca) en los Ultimos afios?

Objetivo General

Determinar la prevalencia actual de maloclusiones
(mordida cruzada posterior, mordida abierta, mordida
profunda) en pacientes atendidos en la Fundacion
MontiSion ubicada en Palma de Mallorca.

Objetivos Especificos

- Describir la recurrencia vy caracteristicas de cada tipo
de maloclusion (mordida cruzada posterior, mordida
abierta, mordida profunda).

- Analizar la asociacion entre la prevalencia de
maloclusiones v las variables sociodemograficas
(edad y sexo).

- Comparar la prevalencia de maloclusiones con la de
estudios previos realizados en Palma de Mallorca, a
nivel nacional e internacional.

Tabla I: Tratamiento Estadistico de las Variables.

Variable (s) Tipo
Sexo Cualitativa
Edad Cuantitativa Intervalo

Tratamiento Cualitativa Nominal

Prevalencia de maloclusiones Cualitativa nominal
(mordida cruzada posterior, mordida

abierta, mordida profunda).

Cualitativa
Nominal

Caracteristicas

Fuente tabla I: Elaborada por la autora.

Descripcidon de la metodologia
empleada

Se realizara un estudio observacional, descriptivo y con
disefio documental. Se analizaran las historias clinicas de
pacientes atendidos en la Fundacion MontiSion ubicada
en Palma de Mallorca durante un periodo de 2 meses
(Octubre 'y Noviembre de 2023). La seleccion de la
muestra sera a través del tipo de muestreo probabilistico
intencional atendiendo los siguientes criterios de seleccion:

Criterios de Inclusion:

- Pacientes ambos sexos.

- Sin distincion de edad

- Sin distincion de nivel socioecondmico.

- Tratamiento actual con maloclusion oral con soporte
de diagndstico en los registros desde el inicio de la
toma de datos.

Criterios de exclusion:

- Pacientes que se les realizara la deteccion preliminar
en jornadas escolares.

- Combinacion de maloclusion con otra patologia oral.

- Pacientes que emigraron a otro centro de salud
odontoldgica para continuar con su tratamiento

- Pacientes que estaban en tratamiento de ortodoncia.

Variables

Variable dependiente: Prevalencia de maloclusiones
(mordida cruzada posterior, mordida abierta, mordida
profunda), Caracteristicas y Tratamiento

Variables independientes: Edad y sexo.

Procedimiento estadistico

A nivel estadistico, se realizara un andlisis descriptivo de
los datos, estimando las frecuencias y porcentajes de
las variables, asi como pruebas de asociacion utilizando
el software estadistico SPSS Version 28.0. Se realizaran
pruebas de asociacion para determinar la relacion entre
las mismas, mientras que de manera especifica se
llevara a cabo el tratamiento estadistico en funcion de lo
establecido en la tabla I

Tratamiento Estadistico

Frecuencia, Porcentaje, Asociacion (Tablas cruzadas en SPSS
para medir la asociacion entre dos variables categdricas)
Promedio, Desviacion Standard, Varianza, Prueba de Normalidad
Frecuencia Porcentajes y Desviacion Standard,

asociacion entre variables categoéricas

Frecuencia, Porcentaje, Asociacion (Tablas cruzadas en SPSS
para medir la asociacion entre dos variables categéricas — X? de
Pearson)

Frecuencia Porcentajes y Desviacion Standard,
asociacion entre variables categoricas
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Resultados

A continuacion, se presentan los resultados de la
revision realizada a las historias clinicas de veintinueve®
pacientes que asistieron a la jornada odontoldgica en la
Fundacion MontiSion y que cumplian con los criterios
de seleccion previamente establecidos. El anélisis de la
informacion se presenta en serie de tablas vy figuras.

En latabla Il puede visualizarse que la en cuanto al género,
las maloclusiones en pacientes atendidos en la Fundacion
MontiSion ubicada en Paima de Mallorca predominan en
pacientes femeninos con 51.7% en comparacion con
48.3% ubicados en el género masculino.

En la tabla Ill se presenta la relacion de edad de los
pacientes atendidos en la Fundacion MontiSion ubicada
en Palma de Mallorca con maloclusiones. El rango de
mayor recurrencia se ubico entre los 5 a 12 afios con
24.1% de la poblacion estudiada, visualizando ademas
que la edad minima fue de 4 anos vy la maxima de 52
anos con un promedio de 25 + 15 anos.

Tabla Il: Distribucion porcentual por género del paciente.

En la tabla IV se evidencia el tipo de maloclusion que
se presenta con mayor recurrencia en la poblacion de
pacientes atendidos en la Fundacion MontiSion ubicada
en Palma de Mallorca encontrando que en su mayoria
es del tipo mordida cruzada posterior con 44.8%,
mientras que la mordida abierta se presentd en 34.5%
de los pacientes analizados y 20.7% se diagnosticaron
con mordida profunda.

En la tabla V se evidencia que el género masculino
presentaba mayor tendencia a mordida cruzada
posterior (24.14%); pero ademas, los pacientes de
género femenino presentaron una mayor tendencia a
este tipo de maloclusion; mientras que en la mordida
abierta se destaco también el género masculino con
20.69% de casos. La mordida profunda presento
los porcentajes mas bajos pero prevalece en mayor
frecuencia en el género femenino (17.24%) en
contraste con el masculino gue solo la presentd en
3.45%.

Categoria Frecuencia Porcentaje
Femenino 15 51,7
Masculino 14 48,3
Total 29 100
Fuente: Datos de Historias clinicas de pacientes atendidos en la Fundacién MontiSion ubicada en Palma de Mallorca.
Tabla IlI: Edad.
Rango Frecuencia Porcentaje
<=4,00 1 34
5,00 - 12,00 7 241
13,00 - 20,00 5 17,2
21,00 - 28,00 5 17,2
29,00 - 36,00 5 17,2
37,00 - 44,00 1 3,4
45,00 - 52,00 5 17,2
Total 29 100
Minimo Maximo Media Desv. Desviacion
4 52 25 15
Fuente: Datos de Historias clinicas de pacientes atendidos en la Fundacion MontiSion ubicada en Palma de Mallorca.
Tabla IV: Distribucion porcentual de Maloclusion por género del paciente.
Frecuencia Porcentaje
Mordida Abierta 10 34,5
Mordida Profunda 6 20,7
Mordida Cruzada Posterior 13 44,8
Total 29 100,0

Fuente: Datos de Historias clinicas de pacientes atendidos en la Fundacién MontiSion ubicada en Palma de Mallorca

Tabla V: Distribucion porcentual por género y tipo de maloclusion del paciente.

TIPO DE MALOCLUSION

Mordida Abierta Mordida Profunda Mordida Cruzada Posterior
Género Femenino 4 (13.79%) 5(17.24%) 6 (20.69%)
Masculino 6 (20.79%) 1(3.45%) 7 (24.14%)
Total 10 (34.50%) 6 (20.7%) 13 (44.8%)

Fuente: Datos de Historias clinicas de pacientes atendidos en la Fundacién MontiSion ubicada en Palma de Mallorca.
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La tabla VI representa el andlisis correlacional de las
variables Género y Tipo de Maloclusion, obteniendo
valores en la estimacion R de Pearson de -0.035 para
la Correlacion Spearman de -0.022; por lo que ambas
sefialan una relacion estadisticamente significativa ya
que se encuentran por debajo de 0.05 (reconocido
como parametro limite de asociacion).

En la tabla VIl se presentan las frecuencias y porcentajes
asociados segun la edad y cada tipo de maloclusion
detectada, destacando que existe amplia variabilidad,
sin embargo, se destaca entre diferencias entre el rango
desde & a 12 anos con 23.79% de casos para mordida

Tabla VI: Anélisis correlacional Relacion Género y Tipo de Maloclusion.

abierta y mordida profunda en 6.90% para las edades
desde 29 a 36 anos y 42 a 52 anos. Para la mordida
Cruzada posterior se presentd en mayor recurrencia en
el rango de edad de 21 a 28 afos (10.35%) y para los
pacientes en edades comprendidas desde 45 a 52 anos.

Luego se realizd la prueba de asociacion estadistica
encontrando que en la estimacion R de Pearson fue de
0.429 y para la Correlacion Spearman 0.419; por 1o que
ambas no representan una relacion estadisticamente
significativa ya que se encuentran por encima de 0.05
(reconocido como parametro limite de asociacion). Los
resultados se pueden observar en la tabla VIII.

Pruebas de chi-cuadrado

Chi-cuadrado de Pearson
Razon de verosimilitud
Asociacion lineal por lineal

Valor df Significacion asintética
(bilateral)

3,1132 2 0,211

3,356 2 0,187

0,034 1 0,853

a. 3 casillas (50,0%) han esperado un recuento menor que 5. El recuento minimo esperado es 2,90.

Valor Error estandar asintético? T aproximada®
Intervalo por intervalo R de Pearson -0,035 0,186 -0,182
Ordinal por ordinal Correlaciéon de Spearman -0,022 0,191 -0,115
Fuente: Andlisis Estadistico SPSS, Version 26.0 (Autora).
Tabla VII: Andlisis correlacional Relacion Edad y Tipo de Maloclusion.
EDAD (Agrupada) TIPO.DE.MALOCLUSION Total
Mordida Abierta Mordida Profunda Mordida Cruzada Posterior
<=4,00 1(3.45%) 0 0 1
5,00 - 12,00 4 (13.79%) 1(3.45%) 2 (6.90%) 7
13,00 - 20,00 3(10.35%) 0 2 (6.90%) 5
21,00 - 28,00 1(3.45%) 1(3.45%) 3 (10.35%) 5
29,00 - 36,00 1(3.45%) 2 (6.90%) 2 (6.90%) 5
37,00 - 44,00 0 0 1(3.45%) 1
45,00 - 52,00 0 2 (6.90%) 3(10.35%) 5
10 6 13 29

Fuente: Andlisis Estadistico SPSS, Version 26.0 (Autora).

Tabla VIII: Andlisis correlacional Relacion Edad y Tipo de Maloclusion.

Pruebas de chi-cuadrado

Valor
Chi-cuadrado de Pearson 11,4052
Razén de verosimilitud 14,170
Asociacion lineal por lineal 5,142
N de casos validos 29

df

12
12

a. 21 casillas (100,0%) han esperado un recuento menor que 5. El recuento minimo esperado es ,21.

Medidas simétricas

Valor
Intervalo por intervalo R de Pearson 0,429
Ordinal por ordinal Correlacion de Spearman 0,419

a. No se presupone la hipétesis nula.
b. Utilizacién del error estéandar asintético que presupone la hipdtesis nula.
c. Se basa en aproximacion normal.

Fuente: Andlisis Estadistico SPSS, Version 26.0 (Autora).

Error estandar
asintético?
0,138
0,153

Significacion asintética (bilateral)

0,495
0,290
0,023
T Significacion
aproximada® aproximada
2,464 0,020¢
2,398 0,024¢

ACADEMIC JOURNAL OF HEALTH SCIENCES
2025/40 (1): 23-31

29



Geraldine Isabel Goyo Medina et al.

Por otra parte, se realizd una revision mas amplia de
cada maloclusion detectada encontrando las siguientes
caracteristicas;

En la tabla IX se puede notar que la mayoria de
los pacientes que presentaron mordida cruzada se
caracterizaron porque los dientes superiores muerden
por detras de los inferiores en 31.03% mientras que
en 10.34% ademés de esa caracteristica evidenciaban
desgaste dental y 3.45% reflejaba problemas en encias y
de la articulacion temporomandibular. En relacion alos que
presentaron mordida abierta se evidencia en 17.24% solo
la condicion de dientes superiores gue no se superponen
con los inferiores cuando la boca esta cerrada y 20.69%
ademas de esa caracteristica ya referian problemas para
masticar, hablar e incluso respirar.

En referencia a los pacientes con mordida profunda se
pudo notar que 17.24% se caracterizd porque dientes

Tabla IX: Andlisis caracteristicas de cada Tipo de Maloclusion.

superiores sobresalen por delante de los inferiores, pero
no presentaron evidencia de desgaste dentalniproblemas
en encias y de la articulacion temporomandibular.

En la tabla X se puede notar que el tratamiento mas
comunmente referido para la mordida cruzada fue el de
Ortodoncia con brackets fijos o removibles y en algunos
casos seria necesaria la extraccion de algunos dientes,
ya que eran pacientes adultos, mientras que en 10.34%
de los que presentaron mordida cruzada solo se indico
Ortodoncia con brackets fijos o removibles, por supuesto,
eran pacientes mas jovenes. Para el caso de la mordida
abierta se indicd como tratamiento a aplicar en 34.48%
Ortodoncia con brackets fijos o removibles y en algunos
casos, puede ser necesaria la cirugia ortognatica vy
para los de mordida profunda que abarctd 20.69% de
referencia también el tratamiento de ortodoncia con
brackets fijos o removibles y en algunos casos, puede
ser necesaria la extraccion de algunos dientes.

Tipo de Maloclusion Caracteristicas Fr %Fr
Mordida Cruzada - Los dientes superiores muerden por detras de los inferiores. 9 31.03%
Mordida Cruzada - Los dientes superiores muerden por detras de los inferiores.

- Se evidencié desgaste dental. 3 10.34%

- Los dientes superiores muerden por detras de los inferiores.

- Problemas en encfas y de la articulacion temporomandibular. 1 3.45%
Mordida Abierta - Los dientes superiores no se superponen con los inferiores cuando la boca esta cerrada. 5 17.24%
Mordida Abierta - Los dientes superiores no se superponen con los inferiores cuando la boca esta cerrada.

- Referian problemas para masticar, hablar y respirar. 6 20.69%
Mordida Profunda - Los dientes superiores sobresalen por delante de los inferiores.

- Se evidenci¢ desgaste dental.

- No se evidencié problemas en encias y de la articulacion temporomandibular. 5 17.24%

Fuente: Datos de Historias clinicas de pacientes atendidos en la Fundacién MontiSion ubicada en Palma de Mallorca.

Tabla X: Tratamiento segun el tipo de Maloclusion detectada.

Edad (afios) Tipo de Maloclusion = Tratamiento

%Tratamiento

28, 30, 31, 34, Mordida Cruzada Ortodoncia con brackets fijos 0 removibles. En algunos casos, 27.59%
41, 48, 48, 51 puede ser necesaria la extraccion de algunos dientes.
7,912, 14 Mordida Cruzada Ortodoncia con brackets fijos o removibles. 10.34%
4,9,9,18,22,11,21, | Mordida Abierta Ortodoncia con brackets fijos o removibles.
30, 31, 32 En algunos casos, puede ser necesaria la cirugia ortognatica. 34.48%
21, 28, 30, 31, 52, 51 Mordida Profunda Ortodoncia con brackets fijos 0 removibles. En algunos casos,

puede ser necesaria la extraccion de algunos dientes. 20.69%

Fuente: Datos de Historias clinicas de pacientes atendidos en la Fundacion MontiSion ubicada en Palma de Mallorca.

Discusion

Con respecto a los resultados encontrados, se destaca
gue en pacientes atendidos en la Fundacion MontiSion
ubicada en Palma de Mallorca se presenta con mayor
recurrencia el tipo mordida cruzada posterior con 44.8%,
mientras que la mordida abierta se presentd en 34.5%
de los pacientes analizados. Estas cifras son superiores
a las del nivel general en Europa segun los diversos
estudios sobre las maloclusiones dentales que indican
mordida cruzada posterior afectando a 10-20% de la
poblacion europea’, mientras que la mordida abierta se
presenta en un 3-7% de los nifos europeos'®, aunque
en caso de la mordida profunda se diagnosticaron

20.7% de pacientes, encontrandose en el rango de la
poblacion europea que se ve afectada generalmente en
un 20-30%1°,

En cuanto al género la mayor tendencia fue para la
mordida cruzada posterior tanto para el género masculino
(24.14%) como para el género femenino (20,69%); con
una relacion de significancia para el tipo de maloclusion
en funcion del género fue de p = -0,035 y al ser p <0.05
existe correlacion entre ambas variables (género-tipo de
maloclusion), 1o cual no se presentd en el caso de la
edad porgue la relacion p = 0.429 fue mayor a 0.05.
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Las maloclusiones se caracterizaron en su mayoria por
la condicion tipica de posicion dental (mordida cruzada =
dientes superiores muerden por detras de los inferiores
en 31.03% de los pacientes con esta condicion),
mientras que también se observd desgaste dental en
10.34% de pacientes con mordida cruzada y 3.45%
presentd problemas en las encias y de la articulacion
temporomandibular. Los pacientes con mordida abierta
en 17.24% se caracterizaron por la posicion de dientes
superiores no se superponen con los inferiores cuando
la boca estéa cerrada y 20.69% del total de pacientes que
se encontraron con tipo de maloclusion mordida vierta
referian problemas para masticar, hablar e incluso respirar.

Con relacion al tratamiento la mayoria fueron de tipo
ortodoncia con brackets fijos o removibles para todas
los tipos de maloclusiones, sin embargo, en casos de
mordida cruzada 27.59% y 20.69% de mordida profunda
también requerfan extraccion de algunos dientes,
mientras que 34.48% que presentalban mordida abierta
ademas necesitarian cirugia ortognatica.

Conclusiones

Se llevd a cabo una investigacion para determinar
la  prevalencia actual de maloclusiones (mordida
cruzada posterior, mordida abierta, mordida profunda)
en pacientes atendidos en la Fundacion MontiSion
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Abstract

Background: Oligohydramnios, also known as decreased amniotic fluid volume, is a frequently seen issue in obstetrics during pregnancy;,
especially in the third trimester. It is linked to several reproductive problems, including as congenital abnormalities, and functional disorders
of the mother, fetus, and placenta.

Aim: This study aims to determine the efficacy of maternal hydration therapy in increasing amniotic fluid volume (AFV) in cases of
oligohydramnios. Specifically, it evaluates the role of intravenous (IV) fluid compared to amino acid drip and their impact on the mode of
delivery and neonatal outcomes.

Materials and Methods: The study sample consisted of 90 pregnant women with oligohydramnios, between 24-36 weeks of gestation,
divided into three groups: Group A: 30 women received 2 liters of 5% dextrose per day for three days. Group B: 30 women received an
amino acid drip of 500 ml daily for three days. Group C: 30 women received no intervention (control group).

Results: Post-infusion, an increase in amniotic fluid index (AFl) measurements of more than 4 cm was observed in 36.7% of Group A (V
fluid), 23.3% of Group B (amino acid drip), and none of Group C (control). The correlation between pre- and post-intervention AFl measures
was significant for all groups, with Group A showing the best improvement, followed by Group B. The study demonstrated a significant
increase in AFl and improvement in fetal outcomes among pregnant women with oligohydramnios. Both IV fluid infusion and amino acid drip
hydration reduced perinatal mortality and the need for operative interventions. IV hypotonic fluid hydration was found to be more effective in
increasing AFl compared to amino acid drip.

Conclusion: Maternal intravenous hydration therapy and amino acid therapy are effective in increasing amniotic fluid in pregnant women
less than 36 weeks of gestational age with oligohydramnios. These interventions help avoid preterm labor induction and its serious
consequences for the mother and newborn. Therapeutic intervention is desirable to prolong pregnancy, minimizing the risks of prematurity
and allowing time for steroid prophylaxis. Intravenous infusion of dextrose fluid and amino acid drip are feasible and cost-effective methods,
particularly in resource-poor countries.

Key words: Oligohydramnios, Amniotic fluid, Maternal hydration therapy, Intravenous fluid, Amino acid drip.

Resumen

Antecedentes: El oligohidramnios, también conocido como disminucion del volumen de liquido amnidtico, es un problema frecuente
en obstetricia durante el embarazo, especialmente en el tercer trimestre. Esta asociado con varios problemas reproductivos, incluidas
anomalias congénitas y trastornos funcionales de la madre, el feto y la placenta.

Objetivo: Este estudio tiene como objetivo determinar la eficacia de la terapia de hidratacion materna para aumentar el volumen de liquido
amnidtico (VLA) en casos de oligohidramnios. Especificamente, evalla el papel de los liquidos intravenosos (IV) en comparacion con la
infusion de aminoacidos y su impacto en el modo de parto y los resultados neonatales.

Materiales y Métodos: | a muestra del estudio consistio en 90 mujeres embarazadas con oligohidramnios, entre 24-36 semanas de gestacion,
divididas en tres grupos: Grupo A: 30 muijeres recibieron 2 litros de dextrosa al 5% por dia durante tres dias. Grupo B: 30 mujeres recibieron
una infusion de aminoacidos de 500 ml diarios durante tres dias. Grupo C: 30 mujeres no recibieron ninguna intervencion (grupo de control).
Resultados: Después de la infusion, se observéd un aumento en las mediciones del indice de liquido amnidtico (ILA) de méas de 4 cm en
el 36.7% del Grupo A (liquido IV), 23.3% del Grupo B (infusion de aminoacidos) y ninguno del Grupo C (control). La correlacion entre las
medidas de ILA antes y después de la intervencion fue significativa para todos los grupos, mostrando el Grupo A la mejor mejoria, seguido
del Grupo B. El estudio demostré un aumento significativo en el ILA y la mejora en los resultados fetales entre las mujeres embarazadas
con oligohidramnios. Tanto la infusion de liquidos IV como la hidratacion con infusion de aminoacidos redujeron la mortalidad perinatal y
la necesidad de intervenciones quirlrgicas. La hidratacién con liquidos hipoténicos IV resultd ser més efectiva para aumentar el ILA en
comparacion con la infusion de aminoacidos.

Conclusiodn: La terapia de hidratacion intravenosa materna y la terapia con aminoacidos son efectivas para aumentar el liquido amniético
en mujeres embarazadas con menos de 36 semanas de gestacion con oligohidramnios. Estas intervenciones ayudan a evitar la induccion
del parto prematuro y sus graves consecuencias para la madre vy el recién nacido. La intervencion terapéutica es deseable para prolongar
el embarazo, minimizando los riesgos de la prematuridad y permitiendo tiempo para la profilaxis con esteroides. La infusion intravenosa de
liquidos con dextrosa v la infusion de aminoacidos son métodos factibles y rentables, particularmente en paises con recursos limitados.

Palabras clave: Oligohidramnios, Liquido amnidtico, Terapia de hidratacion materna, Liguidos intravenosos, Infusion de aminoacidos.
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Introduction

Pregnancy is a symbol of a woman'’s femininity because
pregnancy is characteristic of a female's life cycle'. In
pregnancy, having an abnormally low amount of amniotic
fluid around the baby is known as oligohydramnios. It is a
common problem that can happen during pregnancy?. This
condition is linked to many reproduction problems, such
as birth defects in the fetus and problems with how the
mother, fetus, and placenta work?2, Oligohydramnios can
happen at any time during pregnancy, but it happens most
often in the third trimester*. When a pregnancy goes on
for two weeks past the due date, the placenta often stops
working properly, which can lead to oligohydramnios®.
Having this condition is linked to a number of bad outcomes
for the fetus, including intrauterine growth restriction,
impaired pulmonary development (pulmonary hypoplasia),
congenital malformations, a higher risk of fetal distress,
more surgeries, deformities caused by pressure, and
meconium aspiration®®, Oligohydramnios can be caused
by problems with the fetus's urinary tract, diseases like
uteroplacental insufficiency and fetal growth restriction,
some medicines, or the opening of the membranes?®.
Acute oligohydramnios can happen when the membranes
around the baby are torn'™, Chronic oligohydramnios can
happen when there is constant fluid leaking or problems
with the baby's kidneys, bladder, or ureters. Chronic
oligohydramnios can cause serious problems, such as
the death of the fetus, lung hypoplasia, and abnormalities
of the bones'". Because pregnancies with low amniotic
fluid volume are more likely to be dangerous, labor is often
started early when oligohydramnios is present®. This is
because women who have never given birth before are
more likely to need a cesarean delivery. If the amount of
amniotic fluid is more than two standard deviations below
the mean for a certain gestational age or less than the
fifth percentile for that age, this is called oligohydramnios'.
Another way to describe oligohydramnios is as the largest
vertical pocket of liquor that doesn't have any cord or fetal
limbs inside it and is less than 3 cm, 2 cm, or 1 cmin size.
This means that the oligohydramnios is mild to serious. A
different method is to use a fetal fluid index (AFl) that is less
than the 5" percentile for gestational age' ™. An important
part of prenatal tests is figuring out how much amniotic
fluid there is. This helps doctors figure out the risks of fetal
discomfort, meconium passage, surgery for birth, and
even death. To help ARV get better, different methods have
been used, such as bed rest, a high-protein diet, alanine
infusion, 1-deamino vasopressin, transabdominal and
transvaginal amnioinfusion, vesicoamniotic shunt, 10%
maltose infusion, and oral or intravenous water treatment'®.
One of these that works well, doesn't cost much, is easy
to do, has few side effects, doesn't need any special skills,
and is hydration treatment. A lot of writers say that maternal
hydration treatment can bring the amount of amniotic fluid
back to normal, which can lower the risk of perinatal illness
and death'®, Worldwide perinatal death is counted at more
than 4.9 million where all of them (98%) are found in low-
and middle-income countries'. In theory, keeping moms

hydrated could increase the amount of amniotic fluid in
the baby's body by making the baby pee and better blood
flow to the placenta™. Intravenous hypotonic solutions
change the osmolality of amniotic fluid to keep it in balance
and greatly increase the amount of pee that a fetus makes
every hour. Also, being well-hydrated is linked to a faster
mean uterine artery velocity'®#°, This study aims to assess
the efficacy of maternal hydration therapy on amniotic fluid
index in cases of oligohydramnios.

Materials and methods

This study is a prospective randomized controlled
trial. The study was conducted in the Obstetrics and
Gynecology outpatient and emergency departments
at Salahaddin Teaching Hospital. A total of 90 cases of
oligohydramnios were included in the study, which was
carried out from January 2017 to September 2017. The
patients were randomly divided into three groups, each
comprising 30 patients. The study population included
90 pregnant women diagnosed with oligohydramnios
by ultrasound between 24 and 36 weeks of gestation.
The intervention group consisted of 60 patients who
received either intravenous fluid therapy or amino acid
infusion, and 30 control patients who did not receive
any intervention. The groups were matched for variables
such as maternal age, gestational age, pregnancy
complications, and fetal outcomes.

Inclusion Criteria:

Singleton pregnancy. Pregnant women with gestational
age between 24 and 36 weeks. AFl less than or equal
to 8 cm. Intact membranes. Accurate gestational age
confirmed by LMP and ultrasound. Absence of true labor
pain. Oligohydramnios with or without complications such
as diabetes, anemia, pregnancy-induced hypertension,
or renal disease.

Exclusion Criteria:
Multiple pregnancies. Gestational age less than 24
weeks or more than 36 weeks. Ruptured membranes.

Ethical approval: Approval permission was presented to
the director of Kirkuk Health Directorate/Kirkuk Oncology
Center according to the document number 671 (including
the number and the date in 13/1/2017). An interview was
conducted with these patients using a questionnaire form
created by the investigator, which included demographic
information such as age, gender, and so on.

Methodology

Baseline Evaluation:

Detalled medical history and complete clinical
examination were conducted for all selected cases and
controls. Routine investigations included CBC, GUE,
RBS, blood group typing, and viral hepatitis screening.
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Clinical evidence of oligohydramnios was verified
through previous obstetric records and ultrasound
reports. A pretreatment ultrasound was performed to
confirm gestational age, amniotic fluid volume, singleton
pregnancy, fetal presentation, placental location, and
fetal viability. Measurements of AC, FL, BPD, and AFI
were recorded. Baseline color Doppler was performed
for patients with a history of pregnancy-induced
hypertension to rule out fetal growth restriction?!22,

Fetal Compromise Assessment:

Maternal measurements of fetal movements (kick
counts). Non-stress test. Fetal heart monitoring along
with maternal vital sign measurement?s,

Management Protocol

Intervention Groups:

Group A: 30 cases of oligohydramnios received
intravenous fluid therapy (2 liters of 5% dextrose water per
day for three days). Group B: 30 cases of oligohydramnios
received amino acid infusion (500 ml per day for three
days). Group C: 30 cases of oligohydramnios served as
the control group without any intervention.Amniotic fluid
index (AFl) was re-evaluated by ultrasonography at the
end of the three-day period. Maternal vital signs and signs
of overhydration (such as nausea, vomiting, headache,
confusion, water intoxication, hyponatremia, and in severe
cases, fits or coma) were monitored during fluid therapy.

Patients were discharged after the last drip and
advised on proper diet and adequate oral hydration. All
participants were followed until delivery, and prenatal
outcomes, mode of delivery, and neonatal outcomes
were recorded.

Statistical analysis
Demographic data, characteristics of the women with

software version 18. Comparisons within each group
were made using paired t-tests, and comparisons of AFI
measures between different groups were made using
one-way analysis of variance (ANOVA).

Results

The minimum age of the women is 16 years and the
maximum is 42 years, the mean matermnal age is 28,
28.4, 27.4 years for the groups A,B,C respectively this
relation as statistically not significant. The mean parity is
1.2,1.7,1.8, for the groups A,B,C respectively this relation
is statistically not significant. The mean gestational age at
delivery is 36.7,36.8,36.5 weeks for the groups AB,C
respectively this relation is statistically not significant.as
shown in table I

The age group distribution show that most of the age
group is 20-35 years , 25(83.3%), 21(70%), 15(50%), for
the groups A B,C respectively this relation is statistically
not significant.as shown in figure 1.

Figure 1: The Age Distribution According to the Study Groups.
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Table I: Demographic profile of three groups.
N Mean SD (F) P
Group A 30 28 5.4
Age Group B 30 28.4 71 (0.055) > 0.05 NS
Group C 30 27.8 8.3
Group A 30 2.7 1.3
Gravida Group B 30 3.3 1.9 (-0.947) > 0.05 NS
Group C 30 3.2 2.3
Group A 30 1.5 1.2
Parity Group B 30 1.86 1.7 (0.428), > 0.05 NS
Group C 30 1.6 1.8
Group A 30 0.2 0.63
Group B 30 0.5 0.7 (1.053), > 0.05 NS,
Abortion Group C 30 0.5 0.93
Group A 30 29.6 3.7
Gestational age at time of admission Group B 30 29.7 815} (0.71), > 0.05 NS
Group C 30 30.6 3.3
Group A 30 36.7 3.9
Gestational age at delivery Group B 30 36.8 3.2 (0.044), > 0.05 NS
Group C 30 36.5 3.4
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Antenatal  complications are associated — with
oligohydramnios are 48.8% of the three groups and
571.1% isolated oligohydramnios without complication.
The complications associated with oligohydramnios
PIH, APH, IUGR, was equally distributed among the
study groups and control group and there was no
statistically significant difference in their distribution
in three groups. In this study the most common
complications were PlH as 26.6% and IUGR as 15.5%,
as show in table Il

The most parity frequency is 1-3 parity represented
as 21(70%), 15(50%), and 13(43.3%), this relation is
statistically not significant, as shown in table Il

Sever Oligohydramnios <5 cm is found in 34(37.80%), of
the study sample, and 9 (30%), 13 (43.3%), and 12 (40%)
among the groups A, B, C respectively, 5-8 cm found
among 56 (62.2%) of the patient, 21 (70%),17 (56.7%),
and 18 (60%) among the groups A, B, C respectively. This
relation is statistically not significant.as shown in figure 2.

Table II: Distribution of maternal status among three groups.

Most of Oligohydramnios complain is at gestational age
of 32-36 week 44 (49%), followed by 24-28 week 24
(27%), as shown in figure 3.

The post infusion increase in AFl measurements
show > 4cm increase found among 11 (36.7%) of the
group A, 7 (23.3%) of group B, and non of group C,
2-4cm increase found among 18 (60%) of group A, 12
(40%) of group B and none of group C, this relation is
statistically significant as shown in figure 4.

The mean increase in AFl is 4.43+1.5, 3.25+1.5 for
group A and B respectively, this relations is statistically
significant, while for group C is 0.13+1.6, which is
statistically not significant, as shown in table V.

The correlation between AFl measures before and after
the intervention is significant for all these groups, group
A'is better than group B, 0.853, 0.830 respectively, as
shown in table V.

Maternal Status Complication Group A Group B Group C Total
Complication Mild IUGR 4 (13.3%) 6 (20%) 4 (13.3%) 14 (15.5%)
Pregnancy induced hypertension (PIH) 8 (26.6%) 9 (30%) 7 (23.3%) 24 (26.6%)
APH 2 (6.6%) 1(3.3%) 3 (10%) 6 (6.6%)
No Complication 16 (563.3%) 14 (46.6%) 16 (53.3%) 46 (51.1%)
Total 30 (100.0%) 30 (100.0%) 30 (100.0%) 90 (100.0%)
P > 0.05 not significant
Table llI: The Parity Distribution According to the Study Groups.
Parity Study Group
Group A Group B Group C Total
0 8 8 12 28
26.7% 26.7% 40.0% 31.1%
1-mar 21 15 13 49
70.0% 50.0% 43.3% 54.4%
>3 1 7 5 13
3.3% 23.3% 16.7% 14.4%
Total 30 30 30 90
100% 100% 100% 100%

P> 0.05 not significant

Figure 2: Oligohydramnios distribution according to the study groups before

treatment.
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Figure 3: The Distribution of the Oligohydramnios According to Gestational Age.
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Figure 4: The Post Infusion Increase in AFl According to the Study Groups.
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Discussion

Oligohydramnios, or a lack of amniotic fluid, makes it
possible for the baby belly to be compressed, which
makes it hard for the diaphragm to move. In addition to
chest wall fixation, pulmonary hypoplasia is caused by the
fetal lung not getting enough amniotic fluid. This is linked
to meconium staining of the amniotic fluid, fetal heart
conduction abnormalities, umbilical cord compression,
poor labor tolerance, lower Apgar scores, and fetal
acidosis®*?®, Oligohydramnios is a late sign of fetal
malnutrition®. Improving the nutritional status of the mother
during pregnancy and weight gain is linked to better
pregnancy outcomes?®. Several studies have been done
around the world to see if it is possible to increase the
liquor amount and fetal weight by giving different types of
intravenous fluids, such as amino acids, dextrose,
maltose, etc. The intravenous amino acid infusion seems
to work by improving the nutritional state of the mother,
which food alone could not have done because of poor
obedience and social factors. A big part of the nutrients in
fetal fluid are amino acids. The amount of amino acids in
fetal fluid can change a lot depending on how many
calories the mother eats®” . Intravenous fluids like
maltose and glucose help the maternal fluid move around.
Osmotic pressure controls the flow of water between the
mother and baby. Electrolyte differences determine the
net exchange of water across the placenta. As the child
grows, dextrin molecules easily pass through the placenta
and provide energy for the developing baby. This may be
helpful for babies whose growth is limited. Also, they are
easily broken down into carbon dioxide and water when
energy is made. Carbon dioxide is easily exhaled by the
mother's lungs, and the intravenous fluid that is left over
acts like a hypotonic solution, which makes the fetus pee
more, even if the fetus is otherwise healthy. This study
looked at the effects of two interventions—intravenous
fluid and amino acid infusion—on oligohydramnios. The
current study found that the age group of 20 to 35 years

Table IV: The Mean AFl Increase Post Infusion Among the Study Groups.

Study Group AFI1 AFI1 AFI After ), P
before After - AFI before
Group A 6.21+1.7 | 10.65+2.7 | 4.43+1.5 | (156.9),<0.058
Group B 5.7+£1.9 8.97+2.6 3.25+1.5 (11.99), <0.05 S
Group C 56 +1.8 575 +22 0.13+1.6 | (0.68), > 0.05 NS
P < 0.05 significant
P> 0.05 not significant
Table V: The Correlation of AFl Among the Study Groups.
Study Group N Correlation = Significant.
Group A AFI before& AFI After 30 0.853 S
Group B AFI before& AFI After 30 0.830 s
Group C AFI before& AFI After 30 0.876 s

old has the highest number of cases compared to other
age groups. This is because that's when most women
are ready to have children; the mean age of mothers in
the study groups is 28.4 years, while it's 27.8 years in the
control groups. It agrees with Abdullah and Huda (2023),
which found that the mean age of mothers with
oligohydramnios was 27.72 + 6.830. Shivkumar et al.
(2011), found that 78% of the cases were women aged
20 to 29 years, with an average age of 22.8 + 4.2
years20. Prabha et al. (2015) found that most of the
women in thelr study were first-time mothers (51.2%)°". In
this study, on the other hand, most of the women (54.4%)
were aready pregnant. In this study, the average
gestational age at admission was 29.6 weeks for the
control group, 30.6 weeks for the study groups, and
33.4+1.9 weeks for the study groups. This is similar to
what Hebbar et al. (2014) found®. Obstetric problems
that are often linked to oligohydramnios include
pregnancy-induced hypertension (PIH), pregnancy after
the due date, intrauterine growth restriction, fetal kidney
abnormalities, birth defects, and death of the baby inside
the uterus. Oligohydramnios is caused by hypertensive
diseases that make the placenta stop working property
over time. This study showed that maternal complications
are linked to 48.8% of the three groups and to 51.1% of
cases of isolated oligohydramnios without complications.
Regarding the association between oligohydramnios and
materal complications, the present study found that
26.6% of women in both the study and control groups
had high blood pressure during pregnancy. This is in line
with previous studies that have reported an increased risk
of adverse perinatal outcomes, such as preeclampsia, in
pregnancies complicated by oligohydramnios. The study
of Mohammed et al. (2024) showed that 14 (17%) of the
participants with oligohydroaminos problem had blood
pressure, which is lower than the results of the present
study. This difference may be caused by the sample size
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and the methods used to conduct the study or the errors
of the blood pressure measuring devices®. In agreement
with the present study, Saido and Hasan (2022), reported
that the oligohydramnios were associated with a higher
rate of hypertension and gestational diabetes®. Hey.Mild
intrauterine growth restriction (UGR) was found in 15.5%
of the patients in this study. Mild [UGR was seen in babies
whose biometric measurements (mostly belly girth) were
below the 10" percentile but whose Doppler scans did
not show any changes, such as no or reversed diastolic
flow in the umbilical arteries or changes in the veins. We
didn't include women with serious IUGR who needed to
give birth right away. Another study by Shivkumar et al.
(2011) found that IUGR happened in 20% of cases. This
study agrees with that study cases®. The current study
showed that most oligohydramnios happened when the
pregnancy was 32 1o 36 weeks. The results showed that
oligohydramnios was more likely later in pregnancy. Lack
of blood flow to the placenta is mostly caused by natural
or medical factors in the near future. The results of this
study are consistent with the results of Jinat Fatema
(2024), who found that most oligohydramnios occur more
late in pregnancy. This study showed that 60% study
patients were 34-36 weeks of gestational age followed by
32% were 37-39 weeks and 8% were 40-42 weeks™®, Of
the cases that were admitted, 37.8% had an AFl of less
than 5 cm and 62.2% had an AFl of 5 to 8 cm. In the
study by Hebbar et al. (2014), the average AFl at the time
of admission was 6.9 (SD 1.7)%. In the study by Prabha
etal. (2015), the average AFl at the time of admission was
5.782+1.08931. We noticed a big difference in how well
AFI got better between the groups that got fluids and
amino acids and the control group. This was seen on
USG after the last drip. The A.F. was mostly fine. | gained
4.43+1.5 cm in group A (IVF) and 3.25+1.5 cm in group
B (amino acid), both of which were much more than the
0.13+1.6 cm gained in the control group. It was shown in
this study that both IV fluid injection and amino acid drip
hydration led to a significant rise in the AFl. We did find
that it worked better for raising the AFl when hypotonic
fluid was given through an IV. It was also interesting to
note that the mother's vital signs or peripheral venous
pressure did not change during water treatment. No
patients dropped out of the study because of bad effects.
Like our study, this one looked at whether nutrition and
hydration treatment for the mother affect the fetal
surroundings in any way. Magann et al. (2000) looked at
17 women who were getting an amniocentesis to check
if the fetus' lungs were fully developed before they chose
to have a cesarean birth. This study agrees with that
study. It was possible to get AFl both before and during
the amniocentesis. The average amount of fluid in the AF
before it was rehydrated was 450 ml, and the average
amount of fluid added was 188 ml. They thought that
giving water to the mother through an IV raised both the
real and ultrasound-estimated AF volumes in healthy
third-trimester pregnancies®. This study backs up what
Sreedharan and Jajoo et al. (2013) said. looked at how
l-arginine affected 100 women between 28 and 36 weeks

of pregnancy who were identified with oligohydramnios.
By taking |-arginine sachets with 3 g of the active ingredient
for one to four weeks. The AFl got better by 2.03 + 0.39
cm, and the researchers think that l-arginine could be
used instead of ultrasound-guided amnioinfusion, which
can be expensive and hard to do when the liquor level is
low. [61] Patrelli et al. Researchers looked at 66 women
with oligoamnios (AFI < 5) who were given 1500 ml of
isotonic fluid every day through an IV. At the time of entry,
the mean AFl + SD was 3.9 + 1.1 cm. After 7 days, it had
grown to 7.7 = 1.5 cm. For oligohydramnios, they
suggested intravenous fluids because it is easy, doesn't
have any bad effects, and doesn't need any extra tracking.
It was found by Umber et al. (2007) that drinking water
during pregnancy raised the amount of amniotic fluid
(AFV) in both women with oligohydramnios (mean change
in amniotic fluid index = 4.5 cm) and women with normal
AFV. Average AFlwentup by 58.6% in the oligohydramnios
group compared to 28.4% in the control group®’.

The baby heart rate dropped from 141 beats per minute
to 132 beats per minute after it was rehydrated. So, after
4 hours of not drinking any water, the rate at which the
fetus makes pee increases after a brief oral hypotonic
rehydration. The results show that a human baby that is
still very close to being born can handle sudden changes
in fluid osmolality by making more pee to keep its fluid
balance. Based on this process, changes in the osmolality
and volume of the mother's plasma probably play a big
part in setting the volume of the amniotic fluid®. Tayade
et al. (2011) did a study on the effects of intravenous
hydration and amino acid injection in oligohydramnios
and intrauterine growth restriction. They found that
women with sonographically proven oligohydramnios
and intrauterine growth restriction were split into 4 groups
of 100 each®. The women in Group | were admitted but
did not get an infusion. They were put on a high-protein
diet and had to stay in bed. Group Il got normal saline,
ringer lactate, and 5% dextrose through an IV drip every
other day for three days in a week. The ratio of the fluids
was 2:1:2. Group Il got a 100-mL drip of amino acids
twice a day, every other day for three days. A 100-mL
drip of amino acids was given to Group IV twice a day,
three days a week. They also got normal saline, ringer
lactate, and 5% dextrose through an IV injection every
other day, three days a week. The ratio of these fluids
was 2:1:2. The groups that were given intravenous water
and amino acids had a large rise in AFl. The baby gained
a lot more weight in the groups that got amino acids than
in the groups that got no care or only intravenous fluids.
The group 1V babies gained the most weight, by 40%,
between 400 and 500 grams. In groups 111 and 1V, it
was much more usual for women to have normal births
with no problems. The rate of Caesarean sections was
much lower in groups 11, 111, and 1V than in group 1.
There was a lot less fetal discomfort in groups 111 and
1V. Babies born in those groups were also heavier, and
there were a lot fewer prenatal deaths, both clinically and
sonographically.
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Conclusions

Based on the study, I've come to the conclusion that
maternal intravenous hydration therapy and amino acid
therapy boost amniotic fluid. This helps pregnant women
with oligohydramnios avoid going into labor early, which
can have dangerous effects on both the mother and
the baby.

It is best for the pregnancy to last longer so that the risks
of birth defects are lower and the doctor has time to give
steroid protection and improve the baby's health.

A low amniotic fluid index, especially one below 5 cm,
is a sign of limited growth inside the uterus and a bad
result during pregnancy. So, giving a regular IV injection
of fluids and amino acids raises AFl and also makes the
baby heavier, which is good for both the mother and the
baby in cases of oligohydramnios.
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Abstract

Background and objective: This study aims to compare the effects of two different anti-VEGF drugs, aflibercept and ranibizumab,
on OCT findings in patients with AMD.

Materials and methods: \We reviewed the medical records of patients diagnosed with wet type AMD between 2013-2020, who
were treated with intravitreal ranibizumab or aflibercept, and had a minimum follow-up period of six months.

Results: Aflibercept was injected into 50 eyes and ranibizumab was injected into 53 eyes. In best corrected visual acuity (BCVA)
measurements, aflibercept was found to be superior especially at 1 month (p=0.003), and no difference was found in BCVA
at 6 months (p=0.233). A negative correlation was found between BCVA measurements and SFC measurements at 1 month
(r=-0.322, p=0.001). In the comparison of aflibercept and ranibizumab at 6 months; Aflibercept was found to be more effective
than ranibizumab in reducing CFT (p=0.014). However, no statistically significant difference was found between aflibercept and
ranibizumalb in horizontal PED, vertical PED, HRD, IRC, SRF, ERM, ELM, ISOS, and CNVM measurements (p=0.119; p=0.220;
p=0.167; p=0.531; p=0.351; p=0.844; p=0.768; p=0.944; p=0.703, respectively).

Conclusions: Intravitreal aflibercept and ranibizumab injections in wet AMD patients were found to have similar effects on other
OCT findings except for CFT. Studies with long follow-up and large series on this subject will provide more information.

Key words: Age-related macular degeneration, optical coherence tomography, aflibercept, ranibizumab, choroidal neovascular
membrane.

Resumen

Antecedentes y objetivo: Este estudio tiene como objetivo comparar efectos de diferentes farmacos anti-VEGF, aflibercept y
ranibizumab, en los hallazgos de la tomografia de coherencia optica (OCT) en pacientes con DMAE.

Materiales y métodos: Se revisaron registros médicos de pacientes diagnosticados con DMAE himeda 2013-2020, que fueron
tratados con inyecciones intravitreas de ranibizumab o aflibercept,y tuvieron un periodo de seguimiento minimo de seis meses.
Resultados: Aflibercept se inyectd en 50 ojos y ranibizumab en 53 ojos. En mediciones de BCVA, aflibercept demostrd ser
superior, especialmente a 1 mes (p=0.003), y no se encontro diferencia en BCVA 6 meses(p=0.233). Se encontrd una correlacion
negativa entre las mediciones de BCVA y mediciones de SFC a 1 mes(r=-0.322,p=0.001). En la comparacion de aflibercept y
ranibizumab a 6 meses; se encontrd que aflibercept era mas efectivo que ranibizumab en reducir CFT(p=0.014). Sin embargo, no
se encontré diferencia estadisticamente significativa entre el aflibercept y el ranibizumab en las mediciones de PED horizontal, PED
vertical, HRD,IRC,SRF,ERM,ELM,ISOS y CNVM(p=0.119; p=0.220; p=0.167; p=0.531; p=0.351; p=0.844; p=0.768; p=0.944;
p=0.703, respectivamente).

Conclusiones: Inyecciones intravitreas de aflibercept y ranibizumab en pacientes con DMAE himeda se encontraron tener
efectos similares en otros hallazgos de OCT excepto para CFT. Estudios con seguimiento a largo plazo y grandes series sobre
este tema proporcionaran mas informacion.

Palabras clave: Degeneracion macular asociada a la edad, tomografia de coherencia dptica, aflibercept, ranibizumab, membrana
neovascular coroidea.
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Introduction

Age-related macular degeneration (AMD) is the primary
cause of serious vision loss and blindness in all high-
income countries'. According to a meta-analysis,
among individuals aged 70 and older in 10 European
countries, the overall prevalence of AMD was 13.2% for
early-stage and 3.0% for late-stage AMD?. Furthermore,
late-stage AMD is expected to affect 77 million people
in Europe by 2050°,

AMD progresses gradually over an average of 10 years,
ranging from the early to the middle and late stages of the
disease. It can be either 'dry' or non-exudative, or 'wet' or
neovascular, including combinations of these stages*®.
Neovascular AMD (nAMD), which accounts for about
two-thirds of late-stage AMD cases, develops rapidly
and usually results in significant vision loss if not treated.
Current pharmacological treatment for NAMD involves
intravitreal injections of anti-vascular endothelial growth
factor (anti-VEGF) agents. Anti-VEGF monotherapy is the
preferred treatment for NAMD, offering rapid intervention
that limits vision loss in 95% of patients®”.

It has been demonstrated that VEGF inhibition leads
to the regression of choroidal neovascularization and
subsequently reduces associated risks®°, Currently,
ranibizumab and aflibercept are the two ant-VEGF
drugs approved by the US FDA for the treatment of wet
AMD'" "2, Ranibizumab is a monoclonal antibody fragment
(Fab) against VEGF, derived from the same parent mouse
antibody as bevacizumab. Aflioercept is a recombinant
fusion protein composed of the extracellular domains
of human VEGF receptors types 1 and 2, and the Fc
portion of human IgG1 immunoglobulin', Furthermore,
the use of Optical Coherence Tomography (OCT) has
been reported to be of great significance in the diagnosis
and treatment monitoring of age-related NAMD patients,
due to its ability to visualize markers such as pigment
epithelial detachment, choroidal neovascular membrane,
and subretinal fluid™.

This study aims to compare the effects of two different
anti-VEGF drugs, aflibercept and ranibizumab, on OCT
findings in patients with AMD.

Materials and methods

This retrospective study was conducted at the
Ophthalmology Clinic of our hospital. We reviewed the
medical records of patients diagnosed with wet type
Age-Related Macular Degeneration (AMD) between
January 2013 and November 2020, who were treated
with intravitreal ranibizumab or aflibercept, and had a
minimum follow-up period of six months.

The age and gender of the patients included in the studly,
visual acuity (VA) before and after the injection at 1 month

and 6 months, central foveal thickness (CFT), horizontal
and vertical dimensions of pigment epithelial detachment
(PED), hyperreflective foci (HRF), intraretinal cysts (IRC),
the integrity of the inner segment/outer segment (IS/
OS) band, subretinal fluid (SRF), epiretinal membrane
(ERM), external limiting membrane (ELM), and findings
of choroidal neovascularization membrane (CNVM) using
Optical Coherence Tomography (OCT) were recorded.

The inclusion criteria for the study were as follows: Patients
aged 50 and above, who had been definitively diagnosed
with w-AMD through a detailed fundus examination and
had received intravitreal aflibercept and ranibizumab
treatments, along with regular follow-ups, were
enrolled. Patients with diabetic retinopathy, hypertensive
retinopathy, occlusive vascular diseases of the retina
(such as retinal artery or vein occlusion), a history of
vitreoretinal surgery or uveitis were excluded. Additionally,
individuals with high myopia, multifocal choroiditis, angioid
streaks, ocular histoplasmosis, choroidal ruptures, or any
other pathologies known to cause CNVM, as well as
those with anterior segment pathology that impeded clear
fundus visualization, were also excluded.

Clinical monitoring and treatment methods

To assess the patients' VA, the Snellen chart was
employed. The best-corrected visual acuities obtained
were then converted into logMAR  (Logarithm of the
Minimum Angle of Resolution or Recognition) values for
a more precise analysis. The patients were categorized
into two groups: those who received aflibercept injections
and those who were treated with ranibizumab injections.
The treatment protocol followed was pro re nata (PRN),
meaning injections were administered as needed,
ensuring a patient-specific approach to treatment.

All'injections were administered in a sterile environment.
Ranibizumab  (LucentisTM, Genentech, South San
Francisco) at a dosage of 0.5 mg/0.05 ml and aflibercept
(EyleaTM, Regeneron, NY) at 2 mg/0.05 ml were used.
Prior to the injections, thorough local cleansing of the
patients' eyes and adnexa was conducted. Eyelids were
secured with a blepharostat, and 5% povidone-iodine
was applied, followed by a 3-minute waiting period. The
injections were then performed approximately 3.5 mm
posterior from the limbus in the upper temporal area. Post-
injection, all patients were prescribed 0.5% moxifloxacin
eye drops (5mg/1ml), administered hourly on the first day.
During the initial post-injection check-up on the first day,
no signs of infection were observed in any patient, and
no complications were noted in subsequent follow-ups.

The measurements for these patients were accurately
recorded using advanced equipment; Optical Coherence
Tomography (OCT) with the Heidelberg Engineering
Spectral OCT (USA), Fluorescein  Angiography  (FFA)
using a Canon device (JAP, version 4.3.0.3), and OCT
Angiography (OCTA) with an Optovue device (Fremont,
CA, version 2016.2.0.35).
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Statistical analysis

The behavior of quantitative variables was characterized
using centralization and variance measurements,
specifically mean + SD (standard deviation). For
instances where sample sizes were small, the Fisher
Exact test and the Chi-square test were utilized to
determine differences in ratios or relationships among
categorical variables. For detection disturbution type,
the Shapiro-Wilk test was used. To examine the
variations within groups, the Paired Test was employed.
In cases where the assumptions of normality and
homoscedasticity were not met, the Mann-Whitney U
Test method was used to demonstrate differences in
group behavior. For calculating the correlation between
any two numerical variables, the non-parametric
Spearman's Rank Correlation test was applied due to
the lack of normal distribution in the data. The McNemar
test was conducted to assess the dependency
between matched categorical variables, while Woolf's
Method Test was used for comparing these change
rates across different groups. Statistical significance
was set at p:0.05 for all cases. Statistical analyses
were performed using the IBM SPSS software package
(Statistical Package for the Social Sciences, Version
21.0, Armonk, NY, IBM Corp.).

Table I: Comparison of demographics between groups.

Variables Aflibercept (n=50)
Age (year) 72.96 +9.43
72 (53 - 96)
Gender
Male 32 (64%)
Female 18 (36%)
Side
Right 27 (54%)
Left 23 (46%)
Disease duration (year) 5.44 +1.91
5(@3-10)
Number of injections 4.06 + 0.91
4(3-6)

Mean + SD/ Median (Min-Max).

Table II: Comparison of groups in terms of CNVM type and PED type.

Aflibercept (n=50)

CNVM type
Type 1 15 (70%)
Type 2 8 (16%)
Type 3 7 (14%)
Presence of PED
No 34 (68%)
Yes 16 (32%)
PED type
No PED 34 (68%)
Serous 8 (16%)
Fibrovascular 8 (16%)

Results

A total of 103 eyes from 85 patients diagnosed with
w-AMD were included. The average age of patients in
the aflibercept group was 72.96+9.43 years, compared
to 76.0£9.2 vyears in the ranibizumab group, but this
difference was not statistically significant (p=0.269).
Gender distribution was almost identical in both groups,
with 64% male and 36% female in the aflibercept group,
and 64.2% male and 35.8% female in the ranibizumab
group (p=1.000). Regarding the affected eye, 54%
(n=27) were right eyes in the aflibercept group and 58.5%
(n=31) in the ranibizumab group (p=0.794). However,
significant differences were observed in disease duration
and number of injections; the aflibercept group had a
shorter disease duration (5.44+1.91 years) compared to
the ranibizumab group (7.25+2.59 years, p<0.001), and
fewer injections on average (4.06+0.91 for aflibercept vs.
5.32+1.77 for ranibizumab, p<0.001) (Table I).

In comparing Aflibercept and Ranibizumalb, no significant
differences were found in CNVM types, presence of
PED, or PED types (p-values >0.05, 1.000, and 0.596,
respectively) (Table 11).

Ranibizumab (n=53) p-value
75.0+9.2 0.269
75 (561 - 94)

34 (64.2%) 1.000
19 (35.8%)
31 (568.5%) 0.794
22 (41.5%)
7.25+2.59 <0.001
7(2-13)
532 +1.77 <0.001
5@3-10)
Ranibizumab (n=53) p-value
>0.05
36 (68%)
10 (19%)
7 (13%)
1.000
36 (67.9%)
17 (32.1%)
0.596
36 (67.9%)
11 (20.8%)
6 (11.3%)

* PED: pigment epithelial detachment; CNVM: choroidal neovascularization membrane.
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When comparing the two groups, it was observed that
the reduction in logMAR values one month after injection
was statistically significantly greater with Aflibercept
compared to Ranibizumab (p=0.03). However, this
difference was no longer significant at the 6-month mark;
there was no statistically significant difference in the
reduction of logMAR values between the two groups at
6 months (p=0.286). The decrease in logMAR values for
both Anti-VEGF treatments is also illustrated in Figure 1.

No statistically significant difference was found in the
average decrease in CFT at 1 month after injection
between the aflibercept and ranibizumab groups (p=0.06).
However, the decrease in CFT from before the injection
to 6 months after was higher in the aflibercept group
compared to the ranibizumab group. This difference was
statistically significant (p=0.014). (Figure 2).

The decrease in the length of PED before the injection
was not found to be statistically significant at either
1 month or 6 months post-injection (p=0.445 and
p=0.220, respectively) (Figure 3).

When comparing the reduction in HRF in the eyes
between the two groups, there was no statistically
significant difference observed at 1 month and 6 months
after the injection when compared to pre-injection values
(p=0.092 and p=0.167, respectively). When both groups
were compared based on the decrease in IRC size prior
to injection, no statistically significant difference was
found at 1T month and 6 months post-injection (p=0.584
and p=0.531, respectively). No statistically significant
difference was detected between the two drugs in the
reduction of SRF at 1 month and 6 months post-injection
when compared to pre-injection levels (p=0.209 and
p=0.351, respectively). Upon comparing the two groups,
no statistically significant difference was found between
the two anti-VEGF treatments in reducing ERM at 1 month
and 6 months post-injection compared to the levels
prior to injection (p=0.0811 and p=0.844, respectively).
No statistically significant difference was detected in the
reduction of the ELM at 1 month and 6 months after the
injection, relative to the levels before injection (p=0.569 and
p=0.768, respectively). No statistically significant difference
was found between the two anti-VEGF treatments in
the reduction of CNVM at 1 month and 6 months post-
injection, when compared to pre-injection levels (p=0.677
and p=0.703, respectively). When comparing the two
groups, no statistically significant difference was observed
in the correction of IS/OS band defects at 1 month and
6 months post-injection compared to before the injection
(p=0.944, p=0.944, respectively) (Table IlI).

When comparing logMAR and OCT findings, we observed
a statistically significant negative correlation between the
initial measurement of CFT and the measurement of CFT
at 1 month (r=-0.322, p=0.001) (Table IV). The statistical
changes between LogMAR and other OCT findings are
presented in table V.

Figure 1: 1= and 6" month LogMAR measurements of patients.
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Table I: Comparison of treatments outcome (post-injection versus pre-injection).

Ranibizumab (n=53) Aflibercept (n=50)

Pre-inj (Yes) Pre-inj (No) Pre-inj (Yes) Pre-inj (No) p-value
HRF Post-inj 1.Month Yes 14 (28%) 0 0 0 0.092
No 36 (72%) 3 (100%) 43 (100%) 7(100%)
Post-inj 6.Month Yes 13 (26%) 0 1(2.3%) 0 0.167
No 37 (74%) 3 (100%) 42 (97.7%) 7(100%)
IRC Post-inj 1.Month Yes 6 (13%) 0 4 (100%) 0 0.584
No 40 (87%) 7 (100%) 40 (90.9%) 6 (100%)
Post-inj 6.Month Yes 9 (19.6%) 0 6 (13.6%) 0 0.531
No 37 (80.4%) 7 (100%) 38 (86.4%) 6 (100%)
SRF Post-inj 1.Month Yes 9(17.3%) 0 1(2%) 0 0.209
No 43 (82.7%) 1(100%) 48 (98%) 1(100%)
Post-inj 6.Month Yes 9(17.3%) 0 2 (4.1%) 0 0.351
No 43 (82.7%) 1(100%) 47 (95.9%) 1(100%)
ERM Post-inj 1.Month Yes 2 (50%) 48 (98%) 0 48 (100%) 0.0811
No 2 (50%) 1(2%) 2 (100%) 0
Post-inj 6.Month Yes 0 48 (98%) 0 48 (100%) 0.844
No 4 (100%) 1(2%) 2 (100%) 0
ELM Post-inj 1.Month Intact 17 (100%) 6 (16.7%) 23 (100%) 2 (7.4%) 0.569
Damaged 0 30 (83.3%) 0 25 (92.6%)
Post-inj 6.Month Intact 17 (100%) 4 (11.1%) 23 (100%) 2 (7.4%) 0.768
Damaged 0 32 (88.9%) 0 25 (92.6%)
CNVM Post-inj 1.Month Yes 14 (26.4%) 0 6 (12%) 0 0.677
No 39 (73.6%) 0 44 (88%) 0
Post-inj 6.Month Yes 15 (28.3%) 0 7 (14%) 0 0.703
No 38 (71.7%) 0 43 (86%) 0
1S/0S Post-inj 1.Month Intact 0 8(15.1%) 0 9 (18%) 0.944
Damaged 0 45 (84.9%) 0 41 (82%)
Post-inj 6.Month Intact 0 8 (15.1%) 0 9 (18%) 0.944
Damaged 0 45 (84.9%) 0 41 (82%)

Table IV: Variables between logMAR and OCT findings.

Parameter Difference_Logmar_Pre_1.Month Difference_Logmar_Pre_6.Month
r p r p
Pre-injection horizontal PED size (micron) 0.131 0.475 0.103 0.576
Pre-injected CFT (micron) -0.322 0.001 -0.055 0.583
Pre-injection vertical PED size (micron) -0.292 0.105 -0.197 0.28
Table V: Changes between LogMAR and other OCT findings.
Presence of PED YES (33) NO (70) P
Difference Logmar Pre vs 1.Month -0.562 + 0.36 -0.44 + 0.31 0.274
-0.4(-1.4-0) -0.4(-1.6-0)
Difference Logmar Pre vs 6.Month -0.22 + 0.48 -0.16 + 0.35 0.17
-0.3(-1.3-1.3) 0(-1.6-0.8
Pre ELM DAMAGED (63) INTAKT (40)
Difference Logmar Pre vs 1.Month -0.48 + 0.34 -0.45 + 0.31 0.828
-0.4(-1.4-0) -0.4(-1.6-0)
Difference Logmar Pre vs 6.Month -0.16 + 0.43 -0.22 + 0.32 0.66
0(-1.3-1.3 -0.1(-1.6-0.2)
Pre ERM YES (6) NO (97)
Difference Logmar Pre vs 1.Month -0.48 + 0.26 -0.46 + 0.33 0.882
-0.4 (-1--0.3) -0.4(-1.6-0)
Difference Logmar Pre vs 6.Month -0.12 + 0.36 -0.18 + 0.4 0.66
-0.1(-0.7-0.4) -0.1(-1.6-1.3)
Pre HRF YES (93) NO (10)
Difference Logmar Pre vs 1.Month -0.47 +0.32 -0.43 + 0.41 0.414
-0.4(-1.6-0) -0.35(-1.4-0)
Difference Logmar Pre vs 6.Month -0.2 +0.36 -0.04 + 0.63 0.46
-0.1(-1.6-0.8) -0.05(-1.2-1.3)
Pre IRC YES (90) NO (13)
Difference Logmar Pre vs 1.Month -0.47 +0.32 -0.41 +0.38 0.264
-0.4(-1.6-0) -0.3(-1.4-0)
Difference Logmar Pre vs 6.Month -0.18 + 0.39 -0.21 +0.46 0.55
0(-1.6-1.3) -0.2(-1.3-0.8)
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Discussion

In our study, it was determined that the effects of
intravitreal aflibercept and ranibizumab injections on OCT
findings in eyes with wet AMD were similar, excluding
CFT effects. However, although aflibercept was found to
be superior in increasing BCVA at the 15t month, it was
observed that both anti-VEGF treatments were equally
effective in the increase of best corrected visual acuity
(BCVA) at the 6™ month.

In the comprehensive studies VIEW 1 and VIEW 2 by
Schmidt-Erfurth et al., involving over 2400 patients with
wet AMD, it was reported that aflibercept and ranibizumab
have similar effects on visual acuity'®. This finding is
supported by additional research, including a study by
Lotery A et al, which found comparable changes in visual
acuity among patients treated with either medication over
12 months'®, and a study by Tso-Ting Lai et al., which
reported similar visual acuity outcomes at 3, 6, and 12
months'. Our study, involving logMAR measurements,
found significant within-group differences in BCVA before
and after injections at both 1 and 6 months. Comparing
the two groups, aflibercept showed a significantly
greater improvement in BCVA at 1 month compared to
ranibizumab, with no significant difference observed at 6
months. We attribute the superior early effect of aflibercept
on visual acuity to its action on vascular growth factors
including VEGF-A, VEGF-B, and PIGF, which likely inhibits
vascularization more effectively in the early stages.

CFT cannow be precisely measured with OCT. It's reported
as the average thickness of the macula within the central
1 mm of the Early Treatment Diabetic Retinopathy Study
(ETDRS) grid. CFT is affected by AMD OCT findings such
as SRS, CNV, PED, and IRF'’. Studies by Tso-Ting Lai et al.
found that aflibercept and ranibizumab have similar effects
on CFT and visual acuity at 3, 6, and 12 months, noting
a correlation between early CFT and visual sharpness'”.
Waldstein et al. reported a significant reduction in CFT
after ranibizumab treatment for AMD, linked to improved
vision'®, QOur study found significant differences in CFT
measurements before and after injections at 1 and 6
months, with aflibercept showing superior results  at
6 months compared to baseline. The effect of CFT on
visual acuity was significant before and one month after
injection but not at 6 months. We attribute the significant
relationship between visual acuity and CFT at 1 month
to a greater decrease in CFT at 1 month compared to
6 months. The superior performance of aflibercept at 6
months is thought to be due to its longer half-life, higher
affinity to all VEGF forms, and impact on PIGF.

PED occurs when the retina's pigment epithelium
separates  from the Bruch's membrane, often
accompanying AMD'9°, Serous PED refers to the
accumulation of serous fluid between the detached
retinal pigment epithelium (RPE) and Bruch's membrane,
while fibrovascular PED is characterized by hemorrhage,

fibrovascular tissue, and choroidal neovascularization
beneath the RPE'®°, Studies by Sebastian M. Waldstein
and others have shown that aflibercept and ranibizumab
have similar effects on PED sizes in patients with AMD?",
Research by Jaffe, GJ et al. reported a significant
relationship between PED size and visual acuity in
patients treated with aflibercept, whereas Bolz M. and
his team found no such correlation??, Despite this, few
studies have confirmed a significant link between PED
size and visual acuity, such as the one by Georges
Azaret al, which found a meaningful relationship after
ranibizumab injections?®, Our study differentiated between
vertical and horizontal PED sizes and found no significant
correlation between PED size and visual acuity. This
lack of correlation may be due to the preservation of the
relationship between RPE and photoreceptors in most of
our patients. Additionally, the prevalence of serous over
fibrovascular PED types in our study could influence this
outcome, as fibrovascular PED has been linked to earlier
choroidal neovascularization and greater visual acuity
loss. We observed no significant difference between the
aflibercept and ranibizumab groups in our study, possibly
due to lower PED sizes and a higher proportion of serous
PED in the ranibizumab group. Further comprehensive
studies are needed to compare the effects of anti-VEGF
injections on PED sizes accurately.

Leung et al. found that aflibercept significantly reduced HRF
in wet AMD patients without affecting visual acuity over a
year*t, Coscas G.'s research similarly showed ranibizumab
decreased HRF levels in wet AMD?, Qur findings also
revealed early HRF presence in wet AMD, but no link to
visual acuity was established. We suggest this lack of
impact on vision might be because HRF doesn't severely
affect RPE-photoreceptor interaction. We propose HRF in
wet AMD, detectable by OCT, likely stem from inflammation,
disappearing early after anti-VEGF therapy. This aligns with
the understanding that HRF signifies early inflammation in
wet AMD and reduces with treatment.

In OCT, IRCs appear as diffuse retinal thickening or more
commonly as hyporeflective cystoid spaces. Not all
IRCs in OCT are due to exudation associated with active
CNV. Schmidt-Erfurth and Waldstein classified IRCs into
exudative and degenerative types based on morphology
and treatment responses; degenerative cysts, often
small and associated with underlying retinal pigment
epithelium (RPE) atrophy or scarring, and exudative cysts,
larger and more responsive to anti-VEGF treatments?627,
Studies by Tso-Ting Lai et al. have shown similar IRC
findings between groups treated with aflibercept and
ranibizumab, indicating a notable reduction in IRC
sizes in wet AMD patients treated with aflibercept, with
a significant relationship between IRC sizes and visual
acuity observed over a year'’. Waldstein's research
reported a significant decrease in IRCs with ranibizumab,
correlating to improved visual acuity'®. Our study found
significant differences in IRC measurements before and
after injections at 1 and 6 months, with no significant
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difference between the two groups or within the groups
over time. Despite reductions in IRC structures after anti-
VEGF therapy, we observed no significant improvement
in visual acuity, likely due to the presence of degenerative
cysts. This suggests that while anti-VEGF treatments
reduce angiogenesis and inflammation, leading to a
decrease or disappearance of IRCs, the impact on visual
acuity may be limited by the type of cysts present.

Spectral-domain OCT (SD-OCT) can easily distinguish
between the photoreceptor IS/OS junction and the ELM.
Studies, including those by Tso-Ting Lai, have shown
similar findings between aflibercept and ranibizumab
treatments regarding 1S/OS defects, with no significant
correlation between IS/OS integrity and visual acuity after
12 months, while a correlation with ELM integrity was
noted'”. Research indicates that OCT biomarkers, such
as the ELM and IS/OS integrity, affect visual acuity, with
further studies suggesting that while IS/OS integrity can be
restored after anti-VEGF treatments, visual improvement
may not rely on initial 1IS/OS damage but on ELM integrity,
which has less plasticity?®2°, Our study found significant
differences in IS/OS measurements over time without
significant  differences between groups, supporting
previous findings on IS/OS recovery. The lack of significant
visual acuity improvement post-anti VEGF treatment in our
study is thought to be due to the presence of pre-treatment
ELM damage. Subretinal fluid (SRF) accumulation,
appearing as hyporeflective spaces on OCT without retinal
tears or traction, showed no significant correlation with
visual acuity improvements in treatments with aflibercept,
ranibizumab, or bevacizumab. Our study observed
significant changes in SRF measurements post-treatment
but found no meaningful relationship with visual acuity.
This suggests that while anti-VEGF therapies reduce SRF,
their impact on visual acuity might be more significant
when combined with other OCT markers, considering
AMD pathogenesis involves choroidal and RPE-Bruch's
membrane disruptions leading to vascularization and fluid
accumulation in the subretinal space.

ERMs are sheet-like structures that develop on the inner
surface of the neurosensory retina®, They are thought
to form from microtears in the inner limiting membrane
(LM) due to posterior vitreous detachment, leading
to the migration and proliferation of retinal glial or RPE
cells. However, ERMs have also been observed in eyes
without significant vitreous detachment. In OCT, ERMs
appear as hyperreflective lines. Research, including
studies by Tso-Ting Lai and Anne E Fung, shows that
treatments with aflibercept and ranibizumab vield similar
ERM findings without significantly affecting visual acuity or
ERM measurements pre- and post-injection'”°, Mojana
et al. indicates that ERMs and vitreomacular traction
can contribute to persistent edema and vision reduction
post-anti VEGF injections in wet AMD patients (31). Our
study found no significant changes in ERM formation
measurements before and after injections at 1 and 6
months, with no differences between or within groups.

The absence of a correlation between ERM presence
and visual acuity improvement in our study may be due
to the lack of associated vitreomacular traction, cystic
macular edema, or macular holes post-injection.

In the large-scale VIEW 1 and VIEW 2 studies involving
2,419 patients, it was reported that aflibercept and
ranibizumab have similar effects on CNV in AMD both
in the short (1 month) and long term (12 months),
with comparable outcomes on visual acuity and CNV
relationship®. The most common type of CNV observed
inwet AMD was Type 1%, In our study, both the aflibercept
and ranibizumab groups predominantly showed Type 1
CNV, with no significant differences between the groups
regarding CNV types or their correlation with visual
acuity. Consequently, the effects of anti-VEGF agents
like aflibercept and ranibizumab on OCT findings in wet
AMD patients were generally similar, suggesting potential
improvements in visual acuity post-injection based on
central foveal thickness measurements.

This study's limitations include its retrospective design
and the absence of a randomized control group, which
may introduce selection bias. The sample size, though
substantial, still limits the generalizability of the findings
across diverse populations. Additionally, the study's focus
ononlytwoanti-VEGF agents, afliberceptand ranibizumab,
excludes the effects of other treatments available for wet
AMD, potentially limiting a comprehensive comparison
of treatment options. Another limitation is the reliance on
OCT findings as the primary outcome measure, which,
while informative, may not capture the full spectrum of
disease progression or treatment response. Variability in
the disease duration and number of injections between
groups could also influence outcomes, necessitating
careful interpretation of the results.

Conclusions

The impact of anti-VEGF agents such as aflibercept
and ranibizumab on OCT findings in wet AMD patients
is broadly similar. It's anticipated that, based on central
foveal thickness measurements, visual acuity in wet AMD
patients may improve after injection. We also believe
that the presence of HRF could be an early indicator
of inflammation in wet AMD. However, the relationship
between these OCT markers and visual acuity requires
further exploration through OCT-assisted studies with
larger patient series to gain deeper insights.
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Resumen

La Dieta mediterranea (MedDiet) es uno de los patrones dietéticos mejor considerados, caracterizada por un consumo abundante
y diario de fruta y verdura, derivados del cereal, aceite de oliva y frutos secos. Ademas de una elevada ingesta de productos
lacteos, came y pescado en funcion de la cercania al mar. Ha sido extensamente relacionada con la mejora del riesgo de muchas
patologias y con el mantenimiento de la salud. Por ello, el objetivo de este trabajo es analizar la bibliografia existente que evalla la
influencia de esta dieta en las distintas etapas de la vida fértil de la mujer. En los resultados se ha obtenido que la MedDiet puede
ser Util en el manejo de algunas patologias relacionadas con la menstruacion, embarazo, posparto y menopausia. Ademas, parece
ayudar a mejorar la fertilidad tanto masculina como femenina, no mostrandose asociacion significativa con el resultado de las
técnicas de reproduccion asistida. En conclusion, la Dieta Mediterranea constituye un patron dietético variado y nutritivo que puede
ser muy Util a lo largo de la vida fértil de la mujer tanto para mantener su bienestar y salud, como para el tratamiento y prevencion
de diversas patologias que pueden aparecer en las distintas etapas.

Palabras clave: Dieta Mediterranea, menstruacion, fertilidad, embarazo, posparto, menopausia.

Abstract

The Mediterranean Diet (MedDiet) is one of the most highly regarded dietary patterns, characterized by abundant daily consumption
of fruits and vegetables, cereals, olive oil, and nuts. Additionally, it includes a high intake of dairy products, meat, and fish depending
on proximity to the sea. It has been extensively linked to improving the risk of many diseases and maintaining health. Therefore, the
aim of this studly is to synthesize existing literature that evaluates the influence of this diet on various stages of a woman's fertile life.
The results indicate that the MedDiet may be useful in managing some conditions related to menstruation, pregnancy, postpartum,
and menopause. Furthermore, it appears to help improve both male and female fertility, with no significant association observed
with the outcome of assisted reproductive technigues. In conclusion, the Mediterranean Diet constitutes a varied and nutritious
dietary pattern that can be very useful throughout a woman's fertile life for maintaining her well-being and health, as well as for the
freatment and prevention of various conditions that may arise in different stages.

Key words: Mediterranean Diet, menstruation, fertility, pregnancy, postpartum, menopause.
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Dieta mediterranea y la salud ginecologica de la mujer

Introduccion

La Dieta Mediterranea (DM) se trata de un patron
dietético asentado en las zonas de olivares de la
cuenca del Mediterraneo. Su composicion actual ha
sido anunciada por diversas civilizaciones a lo largo de
los siglos. Comenzando en la Grecia clasica y el Imperio
Romano con una dieta basada en aceite de oliva, pan
y vino. La utilizacion de especias, legumbres, cereales
y frutos secos fue traida por el Imperio Turco vy los
arabes. El posterior descubrimiento de América aportd
una amplia variedad de vegetales y nuevos tipos de
legumbres. Todo ello ha forjado durante muchos anos,
la que es ahora, una de las dietas mejor consideradas
en todo el mundo. Esta se caracteriza por el consumo
abundante y diario de fruta y verdura, derivados del
cereal como el pan, aceite de oliva y frutos secos.
Ademas, consta de una ingesta de productos lacteos
y de camne y pescado en funcidon de la cercania al
mar. Se trata de una dieta muy variada, baja en grasas
saturadas y no basada en restricciones. Todo ello hace

Figura 1: Pirdmide de la Dieta Mediterrénea: un estilo de vida actual.

gue sea un patron de alimentacion muy extendido y
de facil adherencia’. Representa mucho mas que una
pauta nutricional, engloba un estilo de vida con una
valiosa herencia cultural que recoge recetas, formas
de cocinar, celebraciones, costumbres, productos
tipicos y actividades humanas diversas. La UNESCO
la inscribi® como uno de los elementos de la Lista
Representativa del Patrimonio Cultural Inmaterial de la
Humanidad?.

La nueva piramide elaborada por la Fundacion Dieta
Mediterranea? incorpora elementos cualitativos y
cuantitativos en la seleccion de alimentos. Presenta
en la base los alimentos que deben sustentar la dieta
junto con una adecuada hidratacion diaria, estando
en estratos superiores los que deben consumirse con
méas moderacion. También refleja como cocinar los
alimentos y el nimero y composicion de las raciones
(Figura 1).

Guifa para la poblacion adulta Medida de la racion basada en la frugalidad y habitos locales.

Patatas < 3r
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Desglosando un poco mas este estilo de vida, estos
son los principios que constituyen sus caracteristicas
nutricionales y comportamentales:

1. Uso del aceite de oliva como principal grasa
de adicion. Siendo el mas utilizado en la cocina
mediterranea, representa un alimento clave por ser
rico en vitamina E, acidos grasos monoinsaturados
y betacarotenos. Esto le confiere sus propiedades
cardioprotectoras?.

2. Consumo en abundancia de productos de origen
vegetal. Las frutas, verduras y frutos secos son
la principal fuente de vitaminas, fibra y minerales
de nuestra dieta, aportando al mismo tiempo
gran cantidad de agua. Su consumo diario de, al
menos 5 raciones, es clave en la prevencion de
algunas enfermedades cardiovasculares y algunos
tipos de cancer, entre otras®.

3. Los alimentos procedentes del cereal como
el pan, pasta o arroz deben formar parte de
la alimentacion diaria. Aportan carbohidratos,
necesarios para la obtencion de energia®.

4., Hay que priorizar los alimentos frescos vy de
temporada. Es importante evitar 1os procesados y
optar por aprovechar los productos de temporada,
lo que permite consumirlos en su mejor
momento?,

5. Consumir diariamente productos lacteos. Son
una excelente fuente de proteinas de alto valor
bioldgico, minerales y vitaminas. Ademas,
contienen microorganismos Vivos que mejoran el
equilibrio de la microflora intestinal®,

6. Se deben consumir con moderacion las cames
rojas y procesadas, preferentemente en forma
de guisos. En caso de consumo de came, es
mejor optar por carmes magras, tomandolas junto
a verduras y cereales. Los huevos pueden ser
una buena alternativa a la care o el pescado en
algunas comidas?.

7. Consumir bastante pescado. Se recomienda
tomar pescado azul minimo una o dos veces a la
semana, ya que tienen propiedades parecidas a
las grasas de origen vegetal’.

8. En caso de tomar postre, este deberia ser
siempre fruta fresca, relegando los dulces y
pasteles a un consumo puntual. Es importante
adoptar esto también en el desayuno y merienda,
optando siempre por piezas de fruta antes que
dulces procesados?.

9. El agua es la bebida por excelencia, su aporte
diario debe ser de 1,5-2 litros. El vino, una bebida
tradicional en la dieta mediterranea, deberia
consumirse con moderacion, durante las comidas
y en el contexto de una dieta equiliorada?.

10. La realizacion de actividad fisica diaria es tan
importante como el llevar una dieta adecuada.
Mantener una buena forma fisica es fundamental
en la preservacion de la salud?.

Etapas de la vida fertil de la mujer

Desde su primer periodo, hasta el Ultimo, la vida fértil
de la mujer esta formada por varias etapas, cada una
compuesta por unas caracteristicas y, aveces, afectada
de algunas patologias. Paraeste trabajo, estas etapas se
han dividido en: menstruacion, procreacion y fertilidad,
gestaciony parto, menopausiay posmenopausia. Cada
vez mas investigaciones destacan el importante papel
de la nutricion en el bienestar, manejo y prevencion
de multiples enfermedades’. Las hormonas tienen un
papel muy importante en la salud ginecolégica de la
mujer y la nutricion constituye uno de sus moduladores
mas importantes. Al ser la Dieta Mediterranea una
de las mas valoradas a nivel global, en este trabajo
se pretende realizar una sintesis de la investigacion
publicada sobre como esta dieta puede intervenir
en las distintas etapas de la vida fértil de la mujer
anteriormente mencionadas, viendo asi como afecta
en su salud ginecoldgica integrada.

Menstruacion

La menstruacion se trata de un proceso fisioldgico natural
que marca el inicio de la fertilidad, por el que pasan todas
las mujeres jovenes a partir de una edad en tormo a los
12-13 afos. El endometrio (tejido uterino responsable)
tiene una resistencia y dependencia hormonal, que hace
que se renueve mensualmente en prevision de la posible
llegada de un blastocisto y, con ello, de un embarazo. En
ausencia de este Ultimo, el endometrio circundante a la
cavidad uterina se desintegra durante la menstruacion,
liberando fragmentos de tejido, sangre vy liquido al
exterior. Este proceso, marcado por la presencia de
sangre en la vagina, es el sello de la menstruacion. En
sociedades modernas con tasas de natalidad reducidas,
este evento puede repetirse unas 400 veces a lo largo
de la vida fértil y reproductiva de una mujer acarreando
consigo sus caracteristicas propias v, a la vez, algunas
posibles patologias®.

Procreacion y fertilidad

Tras el acto sexual, el évulo puede ser fecundado por
un espermatozoide. La fusion de membranas de ambas
células genera una sefal para que el évulo retome la
meiosis y complete su segunda division. Una vez
transformado en cigoto, comienza la mitosis mientras
avanza por la trompa de Falopio hasta el Utero, donde
permanecera durante el resto de la gestacion.

Mientras algunas parejas consiguen concebir de manera
facil, para ofras resulta muy complejo. Se denomina
infertilidad a la incapacidad de concebir un hijo tras un
ano de mantener relaciones sexuales sin proteccion.
Puede deberse a problemas en el vardn, enlamujer, o en
ambos. Lo méas frecuente, es que la infertilidad masculina
se deba a un recuento bajo de espermatozoides o por un
nUmero elevado de gametos defectuosos. En la mujer las
causas suelen ser mecéanicas (problemas estructurales)
u hormonales. También se estima que hasta un tercio de
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los embarazos terminan de forma espontanea, la mayoria
dentro de las primeras semanas, antes incluso de que
se tenga conocimiento del embarazo. Esto hace, que
cada vez se haga mas uso de técnicas de reproduccion
asistida, en las que se lleva a cabo una manipulacion
tanto del dvulo como de los espermatozoides seglin sea
necesario, permitiendo la concepcion en muchos casos
de infertilidad®,

Gestacion y parto

La gestacion o embarazo, tiene una duracion aproximada
de 38-40 semanas, momento en el que llega su fin con
el trabajo de parto. Este proceso consiste en una mezcla
de sefiales mecanicas y hormonales que llevan a la
expulsion del feto”,

Menopausia y posmenopausia

La menopausia tiene lugar cuando cesan completamente
los ciclos reproductivos de la mujer. Tras unos cuarenta
afnos de ciclos menstruales, los periodos se tornan
iregulares hasta que finalmente cesan. Este proceso
acarrea una ausencia de estrdgenos que puede dar
lugar a una sintomatologia diversa como sofocos, atrofia
de mamas y genitales y osteoporosis, entre otros*,

Objetivos

LLos objetivos de este trabajo son conocer las bases de
la Dieta Mediterranea vy realizar un andlisis bibliografico
exhaustivo sobre la influencia de este patron dietético
en la salud ginecoldgica de la mujer, dividiéndola en
varias etapas.

Materiales y métodos

Para la obtencion de los materiales para esa revision
se ha utiizado la pagina web de la Fundacion Dieta
Mediterranea y la base de datos y plataforma de
busqueda Web Of Science (WOS) usando los siguientes
criterios de inclusion y exclusion:

Criterios de inclusién

- Texto completo en inglés o espanol.

- Open Access.

- Ao de publicacion desde 2019 hasta ahora.

Criterios de exclusién

- Acceso restringido.

- Publicaciones en otros idiomas gue no fueran inglés o
espanal.

Busqueda de articulos

La busgueda de articulos se llevd a cabo usando los

siguientes comandos de busqueda y se obtuvieron los

siguientes numeros de articulos:

- (TI=(mediterranean diet)) AND Tl=(fertility) (OPEN
ACCESS): 4 articulos

« (TS=(mediterranean diet)) AND ALL=(fertility) (OPEN
ACCESS) (DESDE 2019): 52 articulos

« (TI=(mediterranean diet)) AND Tl=(pregnancy) (OPEN
ACCESS) (DESDE 2019): 36 articulos

- (TI=(mediterranean diet)) AND Tl=(postpartum) (OPEN
ACCESS) (DESDE 2019): 2 articulos

« (TS=(mediterranean diet)) AND TS=(postpartum)
(OPEN ACCESS) (DESDE 2019): 20 articulos

+ (ALL=(mediterranean diet)) AND ALL=(menopause)
(OPEN ACCESS) (DESDE 2019): 28 articulos

- (TS=(mediterranean diet)) AND TS=(menstruation)
(OPEN ACCESS) (DESDE 2019): 5 articulos

« (TI=(menstruation)) (OPEN ACCESS) (DESDE 2020):
261 articulos De ese total se han seleccionado 31
para elaborar este trabajo.

Resultados

Influencia de la dieta mediterranea

en la etapa menstrual

La menstruacion tiene comienzo en la pubertad, etapa
que marca el cambio a un estado reproductivo, vy
que, para las mujeres, comienza con el desarrollo de
las mamas (telarquia) y/o la aparicion de vello pubico
(pubarquia) y que progresa junto a la aparicion de la
primera menstruacion (menarquia). El desarrollo puberal
temprano, se ha asociado con algunos riesgos clinicos
como el cancer de mama. Concretamente, cada ano
mas joven en la menarquia tiene una asociacion de un
5% mas de riesgo de cancer de mamay la telarquia a los
10 0 menos, con un 23% mas de riesgo de padecer el
mismo (en comparacion con latelarquiaalos 11-12 anos)
(5). Se ha visto que la dieta juega un papel importante en
el tiempo de aparicion de la pubertad, varios estudios
relacionando esto con algunos alimentos o nutrientes
concretos. Otra forma es estudiar esta relacion con
patrones nutricionales como la Dieta Mediterranea®.

En un estudio de cohortes en Nueva Jersey®, 202 nifas
de 9-10 anos fueron reclutadas a través del servicio
de Pediatria local para evaluar la aparicion de telarquia,
menarquia y pubarquia en relacion con la adherencia a
la Dieta Mediterranea. Al inicio se les tomaron medidas
antropométricas y el punto en el que se encontraban
de la pubertad. La informacion del seguimiento se
fue recopilando anualmente por correo a traves de un
formulario completado por las ninas, sus madres o ambas.
Este formulario preguntaba silas nifas habian alcanzado la
menarquia; y en caso afirmativo, si presentaba desarrollo
mamario, y en ese caso especificar a qué edad comenzo;
y su altura y peso actual. Las nifias fueron seguidas
durante 2 anos y medio desde el inicio del estudio. Los
resultados indican que una mayor adherencia a la Dieta
Mediterranea se asocia significativamente con una menor
probabilidad de telarquia, asi como una aparicion mas
tardia tanto de la misma, como de la menarquia. Este
estudio es el primero en investigar la relacion entre la
adherencia a la dieta mediterranea y el momento de la
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pubertad. Sin embargo, los resultados coinciden con
estudios previos que sugieren que mayores ingestas de
acidos grasos monoinsaturados, fibra, pescado vy lacteos
bajos en grasa o desnatados, y una menor ingesta de
care roja (todos componentes de la Puntuacion de Dieta
Mediterranea), estan asociados con una edad posterior
de menarquia®.

Conviene hablar también de una patologla que afecta
alrededor del 6% de mujeres en edad fértil v, a su vez,
constituye la endocrinopatia mas frecuente de esta
poblacion, el sindrome del ovario poliquistico (SOP).
Segun los criterios de Rotterdam (2003), son necesarios
2 de los 3 criterios siguientes para establecer el
diagnostico de SOF®:
- Presencia de oligoovulacion y/o anovulacion. Signos
clinicos (acné, hirsutismo, alopecia androgénica)
y/0 bioguimicos de hiperandrogenismo. Ovarios
poliguisticos en ecografia; tienen que presentar 12 o
mas foliculos de 2- 9 mm de diametro y/o un volumen
ovarico >10 cc.

Posteriormente, la Androgen Excess Society (AES)
actualizd el diagndstico en 2006 estableciendo como
criterios la presencia de hiperandrogenismo  clinico
y/0 analitico mas la presencia de al menos 1 de los
siguientes®:

- Anovulacion y/o disovulacion.,

- Ovario poliguistico en ecografia.

El SOP causa trastornos endocrinos reproductivos a corto
plazo, que pueden llevar a sindromes metabdlicos a largo
plazo. Laresistencia a la insulina estéa presente en un 50%-
70% de mujeres con SOP y constituye un mecanismo
importante que causa un metabolismo  glucolipidico
anormal y disfuncion reproductiva. La obesidad, presente
un 60% de mujeres con SOP, aumenta la resistencia a
la insulina v la hiperinsulinemia compensatoria, 1o que a
su vez aumenta la adipogénesis, disminuye la lipdlisis,
promueve la produccion de androgenos ovaricos 'y
exacerba el trastorno de hipersecrecion de andrdgenos
ovéaricos, amplificando asi aln mas los trastornos
endocrinos reproductivos vy 1os problemas metabolicos en
estas pacientes. Todo esto ocasiona que a largo plazo
puedan presentar diabetes tipo 2, higado graso y aumento
del riesgo cardiovascular y de cancer de endometrio”.

La pérdida de peso con una adecuada dista vy el
gjercicio son la primera medida a adoptar como
tratamiento, con esto la mayoria de los sintomas
relacionados con el hiperandrogenismo se reducen o
desaparecen, en caso de no ocurrir asi, se recurre a
las medidas farmacolodgicas’.

Se harealizado bastante investigacion que demuestra que
una dieta baja en grasas es eficaz para reducir la obesidad
y mejorar la resistencia a la insulina. Sin embargo, falta
investigacion en la comparativa de distintos regimenes
dietéticos para obtener una dieta optima’.

La Dieta Mediterranea ha sido estudiada ampliamente,
constituyendo una dieta respetada pues su modelo
nutricional ayuda, entre otras, a disminuir la secrecion de
adipocitoquinas proinflamatorias y a modular la accion
de la insulina previniendo su resistencia’.

En un estudio realizado en Shanghai” se compararon dos
patrones dietéticos, uno basado en una combinacion
entre Dieta Mediterranea y dieta baja en carbohidratos y
otro basado en una dieta baja en grasas, para estudiar
su efectividad en la mejora de varios parametros en
mujeres con SOP. Los resultados mostraron que
ambos modelos eran efectivos en la modificacion de
parametros antropométricos, endocrinos, resistencia a la
insulina y niveles de lipidos, siendo el modelo de dieta
mediterranea mas efectivo. Ambos tenian un papel similar
en la recuperacion de los ciclos menstruales. Por ese
motivo, se establecio la dieta mediterranea como mejor
recomendacion para el tratamiento de pacientes con SOP.

En la tabla | se recogen las caracteristicas principales
de los dos articulos referenciados en este apartado.

Influencia de la Dieta Mediterranea en la fertilidad
La infertiidad, que afecta al 15-25% de las parejas en
edad reproductiva del mundo, es reconocida por la
Organizacion Mundial de la Salud como un problema
de salud publica. Este problema concieme tanto al
sistema reproductor femenino como al masculino de
manera practicamente equitativa. Puede llegar a ser muy
abrumadora para las personas afectadas, llegando a
generar mucha ansiedad vy estrés. Esto hace que haya
sido ampliamente estudiada con el objetivo de buscar
causas y soluciones posibles.

Empezando por lo méas basico, muchas investigaciones
han demostrado que el estilo de vida es un factor clave
para la fertlidad, destacando, sobre todo, una dieta
equilibrada vy la practica regular de ejercicio®®,

Los nutrientes son precursores de muchas moléculas
que intervienen en diversas reacciones del cuerpo, lo
que hace que sea esencial su equilibrio para asi poder
regular correctamente diferentes sistemas como el
endocrino. La produccion hormonal esta influenciada
por el estado nutricional, pudiendo producirse
disfunciones y problemas como la infertilidad si este
esta alterado'®.

En el caso del hombre, los nutrientes afectan al desarrollo
sexual, a la produccion de espermatozoides y al
mantenimiento de caracteristicas sexuales secundarias
y comportamientos'©,

Varios estudios como los de Ricci et al.'', Petre et
al.? y Pecora et al.’® demuestran el papel de la Dieta
Mediterranea en el recuento y calidad del semen. Sus
resultados muestran que una mayor adherencia a la
Dieta Mediterranea se asocia con mejores parametros
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Tabla I: Articulos sobre la influencia de la Dieta Mediterranea en la menstruacion (elaboracion propia).

mediterranea (MED)
combinada con un

modelo dietético bajo en
carbohidratos (LC) en
pacientes con sindrome

de ovario poliquistico
(SOP) con sobrepeso, en
comparacion con una dieta
baja en grasas (LF).

significativa en el peso, IMC, indice
cintura-cadera, % grasa corporal, LH y
LH/FSH en comparacién con el grupo
LF. Ademas, la glucosa plasmatica

en ayunas y la insulina en ayunas
disminuyeron significativamente en el
grupo MED/LC en comparacion con
el grupo LF. Al comparar los cambios
en los parametros lipidicos entre los
dos grupos se observaron diferencias
significativas en los TG, el Colesterol
total y el LDL-C.

AUTORES TIPO DE ESTUDIO = OBJETIVO RESULTADOS CONCLUSIONES
A Szamreta et al.5  Estudio Estudiar la adherencia a Una elevada adherencia a la dieta Consumir una Dieta Mediterranea
de cohortes. una Dieta Mediterranea mediterranea se asocié con una puede estar asociado con
(MedDiet) en nifias de 9-10 menor prevalencia de telarquia en unaedad mas tardia para la
afos y su relacion con el comparacion con una baja adherencia. | telarquia y menarquia, aunque es
inicio del desarrollo mamario Los resultados también sugirieron una necesario hacer mas investigacion
y la primera menstruacion. edad mas tardia en la telarquia y en la sobre cuanto puede afectar la
menarguia con una mayor adherencia MedDiet al desarrollo puberal.
ala MedDiet.
Mei et al.” Ensayo Determinar el efecto El grupo MED/LC mostré una Los resultados sugieren que el
clinico. terapéutico de una dieta tendencia de reduccion mas modelo de dieta MED/LC es un

buen tratamiento para pacientes
con SOP con sobrepeso,
restaurando significativamente su
ciclo menstrual, mejorando sus
parametros antropométricos y
corrigiendo sus niveles endocrinos
alterados, y su efectividad general
es significativamente mejor que el
modelo de dieta LF. Por tanto, este
estudio recomienda que el modelo
de dieta MED/LC podria ser util en
el tratamiento clinico de pacientes

con SOP con sobrepeso.

volumen seminal y la concentracion de espermatozoides.
Ademas, los acidos grasos insaturados reducen el estrés
oxidativo y el colesterol, disminuyendo la fragmentacion
del ADN, lo que conlleva una mejora en la vitalidad,
cantidad, movilidad y calidad de los espermatozoides.
De manera similar, los polifencles ejercen efectos
antioxidantes que reducen los factores proinflamatorios y
previenen la aglutinacion de espermatozoides. Todo ello
lleva a una mejora en la fertilidad masculina’.

espermaticos, en particular con el recuento de esperma,
la concentracion, la morfologia y la motilidad.

En la figura siguiente se resume como afecta la Dieta
Mediterranea a la fertilidad masculina (Figura 2).

La Dieta Mediterranea, enriquecida con fibra, regula la

microbiota intestinal, que interviene en la regulacion del
metabolismo vy del pH, lo que resulta en un aumento del

Figura 2: Influencia de la dieta en la fertilidad masculina.
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En la tabla Il se recogen las caracteristicas principales
de los tres articulos referenciados en este apartado.

En el caso de la mujer, la causa mas comun de infertilidad
es la disfuncion ovulatoria, representando el 25% de los
diagnosticos de infertilidad. El 70% de las mujeres con
anovulacion tienen SOP. Como se ha visto antes existe
una fuerte relacion entre la resistencia a la insuling, la
hiperinsulinemia vy la infertilidad en pacientes con SOP.
La obesidad, también relacionada con el SOP, aumenta
el riesgo de aborto espontaneo, malos resultados del
embarazo y deterioro del bienestar fetal. Ademas, cabe
mencionar que las mujeres con exceso de peso corporal
a menudo sufren de menstruacion irregular, trastornos de
la ovulacion, patologia endometrial e infertilidad. Se ha
demostrado que las mujeres obesas tienen mas del doble
de riesgo de infertilidad por trastornos ovulatorios que las
mujeres con un indice de masa corporal (IMC) normal.
La Dieta Mediterranea tiene un papel muy relevante en
estas mujeres al mejorar todos los sintomas relacionados
con el SOP v, a su vez, ayuda a la pérdida de peso, 1o
que actua en favor de la fertilidad al mejorar también los
desdrdenes ocasionados por la obesidad®,

En el endometrio se encuentran varias clases de
metabolitos, varios estudios sugieren suimportanciaenlas
funciones endometriales. Se ha asociado el desequilibrio
en los metabolitos con una baja tasa de implantacion vy
endometriosis. Aunque se desconoce la composicion
completa del metaboloma uterino, se ha demostrado

gue un patron dietético saludable es un modulador de
SuU composicion y, por tanto, del microambiente uterino,
constituyendo un factor importante en la proteccion frente
a diferentes disfunciones endometriales’.

En un estudio realizado por la Universidad de Granada'®,
se analizaron los perfiles del metaboloma endometrial
en la fase receptiva entre mujeres con infertilidad y
sus asociaciones con la Dieta Mediterranea. El estudio
incluyd a mujeres con infertilidad de factor masculino (n
= 8), infertilidad inexplicada (n = 10), fracaso recurrente
de la implantacion (n = 14) y endometriosis (n = 13). El
metalboloma endometrial se analizd con espectrometria
de masas en tandem de ultrahigh-performance liquid
chromatography (UPLC-MS/MS). La adherencia a la DM
de los participantes se evalud utilizando el cuestionario
MEDAS de 14 puntos sobre la adherencia a la DM. En los
resultados se obtuvo el perfil completo del metaboloma
del endometrio, identificando 925 metabolitos diferentes,
con predominio de acidos grasos polinsaturados. Se
encontrd que las mujeres con endometriosis vy fracaso
recurrente de la implantacion tenian niveles mas bajos
de estos acidos grasos en comparacion con las mujeres
con infertilidad por factor masculino o inexplicada. Se vio,
ademas, que la adherencia a la MedDiet parece estar
asociada con el perfil metabolomico endometrial. Esto
pone de manifiesto su importancia en su posibilidad para
modular el microambiente endometrial v, por lo tanto, las
funciones endometriales involucradas en la implantacion
embrionaria y la infertilidad. (Tabla lll).

Tabla lI: Articulos sobre la influencia de la Dieta Mediterrénea en la fertilidad masculina (elaboracion propia).

AUTORES TIPO DE ESTUDIO = OBJETIVO RESULTADOS CONCLUSIONES

Ricci et al.” Estudio Estudiar la relacion de la Una elevada adherencia a la MedDiet Consumir una Dieta Mediterranea
de cohortes. adherencia a una Dieta se asocid positivamente con una puede estar asociado con una

Mediterranea (MedDiet) y concentracion espermatica y un mejora en la calidad del semen
parametros espermaticos recuento total normales, pero no con el | vy, por tanto, de la fertilidad
anormales en hombres de volumen de semen. masculina.

parejas infértiles.

Pecora et al."® Revisién Destacar el impacto de El consumo de frutas, verduras, Los nutrientes, los patrones

bibliogréfica. los diversos grupos de pescado, carnes procesadas, dietéticos y los niveles hormonales
alimentos en las hormonas productos lacteos, azlcares, alcohol y tienen un impacto en la infertilidad
reproductivas y en la cafeina tiene un impacto importante en | masculina.
espermatogénesis, asi la fertilidad masculina.
como los efectos de Por lo tanto, es importante
los patrones dietéticos Entre los patrones dietéticos, la dieta comprender como estos factores
clasicos y mas recientes mediterranea y la dieta occidental estan | interactdan entre si para desarrollar
(dieta mediterranea, mas fuertemente asociadas con la estrategias para mejorar la
dieta occidental, ayuno calidad del semen. fertilidad masculina.
intermitente, dieta
cetogénica y dieta vegana/
vegetariana) en la fertilidad
masculina.

Petre et al.® Estudio de Evaluar la relacion entre los Los pardmetros de esperma, el Los hallazgos muestran que una
casos y parametros de espermay la recuento de esperma, la movilidad, mayor adherencia a la MedDiet
controles. adherencia a la MedDiet. la viabilidad y la morfologia normal, esté asociada con mejores

estan significativa y positivamente parametros seminales, sobre todo
correlacionados con una con el recuento, la concentracion
buena adherencia a la MedDiet y la morfologia espermatica tipica
independientemente del IMC y la edad. |y la movilidad progresiva. Lo que
aumenta su fertilidad.
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Tabla llI: Articulos sobre la influencia de la Dieta Mediterréanea en la fertilidad femenina (elaboracion propia).

AUTORES TIPO DE ESTUDIO = OBJETIVO

M. Molina et al.”® | Estudio de Analizar los perfiles del
casos y metaboloma endometrial
controles. en fase receptiva entre

mujeres con infertilidad y
sus asociaciones con la
MedDiet.

Técnicas de reproduccion asistida (TRA) El elevado
porcentaje de parejas infértiles ha hecho que cada vez se
utilicen mas las técnicas de reproduccion asistida (TRA)
para mejorar las posibilidades de concebir. Esta tecnologia
engloba los métodos médicos y farmacoldgicos utilizados
para tratar la infertilidad e incluye la fertilizacion invitro (FIV) y
la inyeccion intracitoplasmética de espermatozoides (ICS!,
por sus siglas en inglés). Debido a que solamente el 30-
40% de las parejas gue intentan concebir mediante TRA
logran un nacimiento vivo con cada ciclo de tratamiento,
se siguen investigando factores complementarios que
puedan aumentar la probabilidad de resultados exitosos.
La dieta ha sido uno de los factores mas estudiados,
existiendo multiples investigaciones que relacionan la
ingesta de determinados nutrientes  especificos con
resultados Optimos o pésimos de las TRA. Algunos
nutrientes  asociados con una mayor fertilidad en
mujeres sometidas a TRA son vitamina D, &cido folico
y &cidos grasos omega-3, mientras que otros factores
nutricionales asociados con peores resultados son la
obesidad, el consumo de grasas trans, azlcar y alcohol™,
Tipicamente, los estudios se han centrado en nutrientes
individuales y no en patrones dietéticos. Sin embargo,
en los Ultimos anos se han llevado a cabo varios con la
intencion de sintetizar el cuerpo de articulos publicados
que investigan la relacion entre los patrones dietéticos
previos a la concepcion vy los resultados de embarazo
clinico y/o nacimiento vivo en hombres y mujeres en edad

RESULTADOS CONCLUSIONES
Se obtuvo el perfil completo del
metaboloma del endometrio (925
metabolitos diferentes). Se encontrd
que las mujeres con endometriosis y
fracaso recurrente de la implantacion
tenian niveles mas bajos de acidos
grasos poliinsaturados en comparacion
con las mujeres con infertilidad por
factor masculino o inexplicada. Se

vio, ademas, que la adherencia a la
MedDiet parece estar asociada con el
perfil metabolémico endometrial.

Los hallazgos del estudio
proporcionan informacién sobre
el trasfondo molecular de la
infertilidad femenina y llevan

a la identificacion de posibles
biomarcadores moleculares

y posibilidades para modular

el microambiente endometrial
y, por lo tanto, las funciones
endometriales involucradas en
la implantacion embrionaria y la
infertilidad.

reproductiva sometidos a TRA, para determinar si se
puede identificar un patron dietético dptimo para las TRA.

En 2022 Kellow et al.' realizaron una revision de la
bibliografla publicada que investigara la relacion de
algunos patrones dietéticos previos a la concepcion y
el embarazo clinico o el nacimiento vivo en hombres vy
mujeres en edad reproductiva sometidos a TRA. Los
estudios fueron evaluados para determinar el riesgo
de sesgo segun las pautas de Cochrane y fueron
sometidos a sintesis cualitativa y cuantitativa utilizando
metaandlisis de modelos de efectos aleatorios.
Finalmente, 13 estudios (12 estudios de cohortes, 1
ensayo controlado aleatorio) que informaron sobre
3638 participantes (93% mujeres) fueron incluidos en
la revision. De ellos se obtuvo la conclusion de que 4
patrones dietéticos (Dieta Mediterranea, nueva dieta
profertilidad, dieta tradicional irani y dieta holandesa)
Se asociaron con una mayor probabilidad de lograr
un embarazo clinico y de ellos, 2 (MedDiet y dieta
profertilidad) se asociaron con una mayor probabilidad
de nacimiento vivo. Sin embargo, la asociacion se
considerd inconsistente, requiriendo mas investigacion.

En los estudios de Ricci et al.’®, Sanderman et al.'®
y Gaskins et al.’” tampoco se establecid ninguna
asociacion significativa entre la Dieta Mediterranea vy
resultados mas exitosos de las TRA. (Tabla IV).

Tabla IV: Articulos sobre la influencia de la Dieta Mediterrénea en las TRA (elaboracion propia).

AUTORES TIPO DE ESTUDIO = OBJETIVO
Kellow et al.™ Revision Sintetizar la bibliografia
bibliogréfica. publicada que investiga

la relacion entre los
patrones dietéticos
preconcepcionales y

el embarazo clinico o

el nacimiento vivo en
hombres y mujeres en edad
reproductiva sometidos

a TRA.

RESULTADOS CONCLUSIONES
4 patrones dietéticos (Dieta
Mediterranea, nueva dieta
profertilidad, dieta tradicional irani y
dieta holandesa) se asociaron con

una mayor probabilidad de lograr

un embarazo clinico y de ellos, 2
(MedDiet y dieta profertilidad) se
asociaron con una mayor probabilidad
de nacimiento vivo. Sin embargo, la
asociacion se considerd inconsistente.

La asociacion entre los patrones
dietéticos y los resultados de
fertilidad asistida por ART es
actualmente inconsistente, pero
un pequefio nimero de patrones
dietéticos muestran promesa y
merecen una investigacion
adicional.
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TIPO DE ESTUDIO = OBJETIVO

Estudio de
cohortes.

Estudiar la relacion entre

la dieta mediterranea y los
resultados de las técnicas
de reproduccion asistida en
parejas con infertilidad en
una poblacion italiana.

Ricci et al.”®

Revision
sistematica.

Sanderman
et al.’®

Identificar los patrones
dietéticos femeninos
asociados con los
resultados de FIV, evaluar
el cuerpo de evidencia
para posibles fuentes de
heterogeneidad y desafios
metodolégicos, y ofrecer
sugerencias para minimizar
la heterogeneidad y el
sesgo en futuros estudios.

Estudio de
cohortes.

Evaluar la relacion entre

la adherencia previa

al tratamiento a varios
patrones dietéticos y

los resultados de las
tecnologias de reproduccion
asistida.

Gaskins et al."”

Influencia en el embarazo: El embarazo es una etapa
muy particular en la vida de la mujer, que puede verse
afectada por muchos factores de atencion médica vy
estilo de vida'®. Varios estudios ponen de manifiesto
un aumento en los Ultimos afios de la morbimortalidad
materna de mujeres embarazadas. Los resultados
adversos del embarazo (Adverse Pregnancy Outcomes,
APQO) son los factores principales asociados con la
morbilidad y mortalidad maternas. Dos muy prevalentes
son Diabetes Gestacional y Preeclampsia. Los APO
se han asociado con un mayor riesgo de desarrollar
posteriormente  enfermedades metabdlicas, factores

RESULTADOS CONCLUSIONES

No se observéd una asociacion
clara entre la adherencia a una
dieta mediterranea y el éxito de la
fertilizacion in vitro.

De 474 mujeres (con una edad
promedio de 36.6 afos), 414 se
sometieron a la transferencia de
embriones, 150 tuvieron embarazos
clinicos y 117 tuvieron nacimientos
vivos. En un modelo que incluyd

los posibles factores de confusion
(edad, actividad fisica de ocio, indice
de masa corporal, tabaquismo,
ingesta caldrica diaria y ciclos previos
fallidos de fertilizacion in vitro), los
hallazgos mostraron que el puntaje
de dieta mediterranea no estaba
significativamente asociado con los
resultados de la fertilizacion in vitro.

Se necesitan estudios futuros
mas rigurosos para evaluar la
asociacion entre los patrones
dietéticos femeninos y los
resultados de FIV. A nivel clinico,
los hallazgos de esta revision no
respaldan recomendar ningun
patrén dietético Unico con la
finalidad de mejorar las tasas de
embarazo o nacimientos vivos en
mujeres sometidas a tratamiento
de FIV.

Una mayor adherencia a la dieta
mediterranea, una dieta"profertilidad" o
una dieta holandesa "preconcepcion” se
asociaron con embarazo 0 nacimiento
vivo después del tratamiento de FIV

en al menos un estudio. Sin embargo,
no se puede asumir la causalidad. Los
estudios estuvieron potencialmente
obstaculizados por desafios
metodoldgicos (clasificacion errénea de
la exposicién, truncamiento izquierdo y
falta de control completo de los factores
de confusién) con un riesgo asociado
de sesgo. Los estudios sobre la dieta
mediterranea fueron elevadamente
heterogéneos en hallazgos, poblacion
de estudio y métodos. Los patrones
dietéticos restantes han sido
Unicamente evaluados en estudios
relativamente pequenos.

Seguir el indice de Alimentacion
Saludable Alternativa 2010 y la Dieta
de Fertilidad no demostré aumentar

la tasa de nacimientos vivos tras TRA.
Las mujeres con mayor adherencia

a la dieta mediterranea tuvieron mas
probabilidades de tener un nacimiento
Vivo en comparacion con aquellas con
menor adherencia. Sin embargo, no
se observo un beneficio adicional de
seguir la dieta mediterranea mas allé de
cierto punto. Ademas, seguir la dieta
profertilidad se relacioné de manera
lineal con mejores resultados en las
tecnologias de reproduccion asistida,
aumentando las probabilidades

de implantacién, embarazo clinico

y nacimiento vivo, asocidndose
inversamente con la pérdida de
embarazo clinico.

Una mayor adherencia previa al
tratamiento a la dieta profertilidad
se asocid con una mayor
probabilidad de nacimiento vivo
entre las mujeres sometidas

a TRA. La MedDiet no parece
prometer un resultado mas exitoso
en estas mujeres.

de riesgo de enfermedad cardiovascular (ECV) y ECV
manifiesta’®,

La Diabetes Mellitus Gestacional (DMG), alteracion
metabdlica que méas frecuentemente se asocia al
embarazo, se trata de un estado de intolerancia a
los carbohidratos que se desarrolla en el segundo ©
tercer trimestre. Constituye un problema que afecta
tanto a la madre como al hijo, asociando algunas
complicaciones como: aborto espontaneo, anomalias
fetales, preeclampsia, muerte neonatal, macrosomia,
hipoglucemia e hiperbilirubinemia neonatal, entre otras.
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Se estima que la prevalencia de la DMG ha estado
aumentando en todo el mundo, creciendo en paralelo
con la obesidad?®.

La Preeclampsia esta definida como hipertension arterial
de aparicion después de la semana 20 de embarazo
asociada al menos a uno de los siguientes criterios®;
Proteinuria, Disfuncion organica materna clinica o
analftica. Su presencia aumenta el riesgo matermo de
presentar ECV a largo plazo como hipertension cronica,
enfermedad coronaria, accidente  cerebrovascular
isguémico e insuficiencia cardiaca. Los nifios nacidos de
madres con preeclampsia también presentan un riesgo
elevado de tener una presion arterial mas alta y otros
parametros cardiometabolicos anormales?’.

Un buen ndmero de investigaciones recientes han
mostrado la relacion entre la dieta materna antes y durante
la gestacion y la mayor o menor presencia de APO. Al
estar el patron de la Dieta Mediterranea asociado con
un menor riesgo de multiples enfermedades cronicas y
mortalidad, varios estudios han evaluado su efecto en la
aparicion de APO.

Makarem et al.'® llevaron a cabo un estudio de cohortes
(en el que participaron 7798 mujeres) en el que se
evalud si consumir una Dieta Mediterranea podria
estar asociado con una menor aparicion de APO. Los

resultados pusieron de manifiesto que una elevada
adherencia a la MedDiet estaba asociada con un 21%
menos de riesgo de desarrollar APO frente al grupo con
una baja adherencia.

Olmedo-Requena et al.?° realizaron en la Universidad
de Granada un estudio de casos y controles (291
casos de DMG y 1175 controles sin DMG) en mujeres
embarazadas, en el gue se evaluo el efecto del nivel de
exposicion a la Dieta Mediterranea antes del embarazo y
las probabilidades de desarrollar Diabetes Gestacional.
Los resultados indicaron gque, en comparacion con
una baja adherencia, una alta adherencia a la MedDiet
se asocio con una reduccion de la DMG (OR 0.61,
IC del 95% 0.39,0.94; p = 0.028), y una adherencia
muy alta a la DM estuvo aln méas fuertemente asociada
(OR 0.33, IC del 95% 0.15, 0.72; p = 0.005). Esto
sugiere que un consumo de MedDiet antes y durante el
embarazo debe aconsejarse como elemento preventivo
al desarrollo de DMG.

Minhas et al.?' realizaron una regresion logistica para
examinar la asociacion del puntaje de dieta de estilo
mediterraneo con la Preeclampsia. Se utilizaron datos del
Boston Birth Cohort, obteniendo una muestra de 8507
mujeres. El resultado destacod la asociacion entre una
mayor adherencia a la MedDiet y una menor probabilidad
de desarrollar preeclampsia. Tabla V.

Tabla V: Articulos sobre la influencia de la Dieta Mediterranea en el embarazo (elaboracion propia).

AUTORES TIPO DE ESTUDIO = OBJETIVO
Makarem et al.’® Estudio de Estudiar la relacion de la
cohortes. adherencia a una Dieta

Mediterranea (MedDiet) y la
probabilidad de desarrollar
APO.

Olmedo-Requena | Estudio de Estudiar la relacion de la

et al.*° casos y adherencia a una Dieta

controles. Mediterranea (MedDiet) y la
probabilidad de desarrollar

Diabetes Gestacional.

Examinar la asociacion
del puntaje de dieta de
estilo mediterraneo con la
Preeclampsia.

Estudio trans-
versal.

Minhas et al.?!

No solo es importante estudiar el embarazo desde
su esfera biologica, sino también desde su esfera
psicologica. Al tratarse de un evento que conlleva tantos
cambios biologicos vy sociales, acarrea inevitablemente
un gran cambio psicologico. La ansiedad y la depresion
son los trastornos de salud mental mas prevalentes
durante el embarazo. Otro problema que afecta a un
gran numero de gestantes es el trastorno del sueno.
Estos elementos no solo constituyen un problema por si
solos, sino que también pueden aumentar el riesgo de

RESULTADOS CONCLUSIONES

Consumir una Dieta Mediterranea
puede constituir un factor
protector frente a la aparicion de
APO.

Una elevada adherencia a la MedDiet
estaba asociada con un 21% menos
de riesgo de desarrollar APO frente al
grupo con una baja adherencia.

El consumo de MedDiet antes

y durante el embarazo debe
aconsejarse como elemento
preventivo al desarrollo de DMG.

Una alta adherencia a la MedDiet se
asocié con una reduccion de la DMG
(OR 0.61, IC del 95% 0.39,0.94; p =
0.028), y una adherencia muy alta a
la DM estuvo aun mas fuertemente
asociada (OR 0.33, IC del 95% 0.15,
0.72; p = 0.005), en comparacion con
una baja adherencia.

Consumir una Dieta Mediterranea
puede constituir un factor
protector frente a la aparicion de
preeclampsia.

Una mayor adherencia a la MedDiet se
relaciona con una menor probabilidad
de desarrollar preeclampsia.

complicaciones relacionadas con el embarazo. Lo que
hace que sea necesario identificar factores protectores
para la salud mental y bienestar de las mujeres
embarazadas. La dieta podria ser uno de estos factores.
Investigaciones previas relacionan el consumo de
ciertos alimentos como bebidas energéticas, productos
ultraprocesados vy dulces con un aumento del riesgo
de sintomas depresivos en comparacion con otros
alimentos mas saludables. A su vez, estudios recientes
sugieren una alta relacion bidireccional entre el sueno
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y la dieta; una mala calidad del suefo puede afectar
negativamente al habito dietético, y al mismo tiempo,
una mala alimentacion influye en la calidad del suefo.
La Dieta Mediterranea (MD, caracterizada por una alta
ingesta de frutas, verduras, cereales integrales, fibra,
aceite de oliva, y una baja ingesta de came roja, lacteos
y alimentos procesados) esta asociada con un menor
riesgo de depresion en la poblacion general. Por esta
razon, merece la pena estudiar como la adherencia a la
misma puede influir negativa o positivamente en la salud
mental de las gestantes y en su calidad del suefio®>#,

Dos estudios realizados por Flor-Alemany et al. tuvieron
como objetivo investigar la asociacion de la MedDiet con
los factores previamente mencionados. El objetivo del
primero? fue examinar la asociacion entre la adherencia
a la dieta mediterranea y los componentes de la MedDist
con la salud mental durante el embarazo en 152 mujeres
embarazadas. Los resultados mostraron que una mayor
adherencia a la MedDiet se asocid de manera inversa
con el afecto negativo y la ansiedad; y de manera
positiva con la regulacion emocional, la resiliencia vy el
afecto positivo en la 162 y 342 semana de gestacion.
Ademas, una mayor ingesta de cereales integrales,
frutas, verduras, pescado, aceite de oliva y frutos secos,

y una menor ingesta de came roja y dulces se asociaron
con un menor afecto negativo, ansiedad, depresiony una
mayor regulacion emocional, resiliencia y afecto positivo
a lo largo de la gestacion. Esto puso de manifiesto que
una mayor adherencia a esta dieta puede constituir un
efecto protector para la salud mental de las gestantes.

El segundo estudio® tuvo como objetivo examinar la
asociacion entre los habitos alimenticios vy la adherencia
a la dieta mediterranea (MD) con la calidad del suefio
durante el embarazo. En los resultados, un mayor
consumo de frutas, aceite de oliva y una mayor
adherencia a la MedDiet se asocid con una mejor
calidad del sueno. Por el contrario, un mayor consumo
de came roja y sus subproductos se asocid con una
peor calidad del sueno en la. El grupo con la mayor
adherencia a la MD mostrd una mejor calidad del suefio
que el grupo con la menor adherencia. Una mayor
adherencia a la MedDiet, un mayor consumo de frutas
y aceite de oliva, y un menor consumo de came roja y
sus subproductos se asociaron con una mejor calidad
del sueno a lo largo del embarazo, especiaimente entre
las mujeres sedentarias. Esto demuestra que la MedDiet
puede ser recomendada para mejorar el bienestar fisico
y mental de las gestantes. Tabla VI

Tabla VI: Articulos sobre la influencia de la Dieta Mediterranea en la salud mental y calidad del suefio durante el embarazo (elaboracion propia).

AUTORES TIPO DE ESTUDIO = OBJETIVO

Flor- Alemany Estudio de Examinar la asociacion

et al.®? casos y entre la adherencia a la

controles. dieta mediterranea y los

componentes de la MedDiet
con la salud mental durante
el embarazo.

Flor- Alemany Estudio de Estudiar la relacion de la

etal.® casos y adherencia a una Dieta

controles. Mediterranea y la calidad del

suefio durante el embarazo.

Influencia del consumo de la Dieta Mediterranea
durante el embarazo en los bebés

Varlas investigaciones postulan que la exposicion
intrauterina constituye un factor clave para el riesgo de
enfermedad en la edad adulta. El ambiente intrauterino
se puede ver modificado por varios factores, afectando
a periodos criticos del desarrollo temprano, lo que influye
permanentemente en la fisiologia y el metabolismo del
organismo. Las consecuencias de esta programacion
metabdlica a menudo se observan mucho mas tarde en
la vida. La dieta y el estilo de vida matermo se ha visto
gue son factores claves en la modificacion del ambiente
intrauterino®. La mayoria de las investigaciones han
estudiado la relacion de la nutricion materna con el

RESULTADOS CONCLUSIONES

Consumir una Dieta Mediterranea
puede constituir un factor
protector para la salud mental de
las embarazadas.

Una mayor adherencia a la MedDiet
se asocié de manera inversa con el
afecto negativo y la ansiedad; y de
manera positiva con la regulacion
emocional, la resiliencia y el afecto
positivo en la 162 y 342 semana de
gestacion.

Consumir una Dieta Mediterranea
puede mejorar la calidad del suefio
de las mujeres embarazadas.

Una mayor adherencia a la MedDiet,
un mayor consumo de frutas y aceite
de oliva, y un menor consumo de
carne roja y sus subproductos se
asociaron con una mejor calidad

del suefo a lo largo del embarazo,
especialmente entre las mujeres
sedentarias.

desarrollo infantil centrandose en alimentos y nutrientes
individuales?.

En adultos, la Dieta Mediterranea se ha asociado
inversamente con el aumento de riesgo de muchas
enfermedades. Por ese motivo, Bedard et al.?®
llevaron a cabo un estudio de cohortes para evaluar
la adherencia materma durante el embarazo a la Dieta
Mediterranea v el asma, sibilancias, eccema, fiebre del
heno, atopia y funcion pulmonar actual en 8907 nifos
de 7 a 9 anos. En los resultados se vio que el puntaje
de la dieta mediterranea materna no se asocid con el
asma u ofros resultados alérgicos. Se encontraron
asociaciones positivas débiles entre el puntaje de la
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dieta mediterranea materna vy el flujo espiratorio maximo
en la mitad de la espiracion después de controlar los
factores de confusion. Puntajes mas altos de la dieta
mediterranea se asociaron con un aumento en los
puntajes de FEF25-75% ajustados por edad, altura
y sexo. Como conclusion, estos resultados sugieren
que la adherencia a una dieta mediterranea durante el

embarazo puede estar asociada con una mayor funcion
de las vias respiratorias pequenas en la infancia, pero no
se encontrd evidencia de un riesgo reducido de asma u
otros resultados alérgicos.

En la tabla VIl se recogen las caracteristicas principales
del articulo referenciado en este apartado.

Tabla VII: Articulos sobre la influencia de la adherencia a la Dieta Mediterranea durante el embarazo a la salud del bebé (elaboracion propia).

AUTORES TIPO DE ESTUDIO OBJETIVO
Bedard et al.?® Estudio de Evaluar la adherencia
cohortes. materna durante el

embarazo a la Dieta
Mediterréanea y el asma,
sibilancias, eccema, fiebre
del heno, atopia y funcion
pulmonar.

Influencia de la Dieta Mediterranea en el postparto
Un problema de salud que afecta a cerca de un cuarto
de las mujeres después de su embarazo es la Depresion
Posparto. Actualmente, presenta una prevalencia del
14-25%, aumentando un 34% desde la pandemia de
COVID-19. Se trata de un problema de salud publica
que afecta tanto a las madres como a los bebés y a
su relacion. Suele manifestarse durante las primeras 4
a 6 semanas después del parto. Las madres afectadas
suelen presentar sintomas como animo bajo, trastornos
del suefio, ansiedad, imritacion, pérdida de energia,
sentimientos de culpa, entre otros. Estos sentimientos
afectan a la relacion de la madre con su hijo, lo que
puede llevar a una interrupcion prematura de la lactancia
con el consiguiente riesgo de bajo peso y retraso en el
crecimiento para el bebé. Algunos factores de riesgo a
presentar depresion posparto son poco apoyo social,
bajo nivel socioecondmico, malas relaciones familiares
y con la pareja y comorbilidad de otro trastorno mental.
Ademas, varios estudios recientes se han centrado en
los cambios fisiologicos hormonales y peptidicos que
ocurren durante la gestacion y en el posparto. Estos
cambios pueden influir en los ejes hipotalamo-hipdfisis-
gonadas e hipotalamo-hipdfisis-adrenal en las mujeres,
lo gue se ha relacionado con enfermedades asociadas
al estado de animo durante la gestacion y durante el
periodo después del parto. Parte de estos cambios se
asocian también a la dieta y al nivel de actividad durante
este tiempo, por lo que €l gjercicio y una alimentacion
saludable durante el embarazo puede reducir la
prevalencia de la depresion posparto y los sintomas
depresivos. La dieta mediterranea es el patron dietético
con mas evidencia de apoyo para sus efectos sobre
la depresion en adultos, por 1o que resulta interesante

RESULTADOS

El puntaje de la dieta mediterranea
materna no se asocié con el asma
u otros resultados alérgicos. Se
encontraron asociaciones positivas
débiles entre el puntaje de la dieta
mediterranea materna y el flujo
espiratorio maximo en la mitad de
la espiracion después de controlar

CONCLUSIONES

La adherencia a la dieta
mediterrdnea durante el embarazo
puede estar asociada con

una mayor funcién de las vias
respiratorias pequefas en la
infancia, sin existir evidencia de un
riesgo reducido de asma u otros
resultados alérgicos.

los factores de confusion. Puntajes
mas altos de la dieta mediterranea
se asociaron con un aumento en los
puntajes de FEF25-75% ajustados
por edad, altura y sexo.

estudiar como su efecto en poblacion no embarazada se
puede extrapolar a las gestantes (27,28).

Flor-Almany et al.?” llevaron a cabo un estudio de
casos y controles en la Universidad de Granada, con el
objetivo de estudiar los efectos de la Dieta Mediterranea
sobre el gjercicio durante el embarazo en la depresion
posparto. Se estudiaron a 85 mujeres (gjercicio n = 46,
control n = 39) desde la semana 17 hasta el parto vy
se evaluo el papel de la MedDiet sobre ambos grupos
de mujeres. Se utilizod la escala de Depresion Posnatal
de Edimburgo para evaluar la depresion posparto. Los
resultaron mostraron que la puntuacion de depresion
posparto no fue estadisticamente diferente entre los
grupos de control y ejercicio (p > 0.05). Sin embargo,
un mayor consumo de frutas, menor ingesta de came
roja y una mayor adherencia a la MedDiet se asocio
con niveles mas bajos de sintomas depresivos y de
depresion posparto.

Papadopoulou et al.?® llevaron a cabo un estudio
transversal para determinar la posible asociacion
entre la depresion posparto y las caracteristicas
sociodemogréaficas y antropométricas de las madres, los
resultados perinatales, las practicas de lactancia materna
y la adherencia a la dieta mediterranea. Participaron
3941 mujeres, la adherencia a la dieta mediterranea
fue evaluada mediante el MedDietScore, la depresion
posparto se midié con la escala de Depresion Posnatal
de Edimburgo v el resto de los valores se obtuvieron
de los datos médicos de las madres. Los resultados
fueron: la depresion posparto estuvo significativamente
asociada con un nivel educativo mas bajo, nacionalidad
griega, mayor prevalencia de multiparidad y sobrepeso/
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obesidad posparto, mayor incidencia de cesarea y no
lactancia materna; y niveles mas bajos de adherencia a
la MedDiet. Este estudio proporciond evidencia de que
la Dieta Mediterranea podria ser un factor protector frente
a la depresion posparto. Tabla VIII.

Influencia de la Dieta Mediterranea

en la Menopausia

La menopausia es la cesacion permanente de los
ciclos menstruales tras la pérdida de la actividad
folicular ovarica. Normalmente no ocurre de una, sino
que graduaimente se produce una transicion desde
los primeros signos de senescencia ovérica hasta su
instalacion completa. De los cambios endocrinos que
la componen, la disminucion de los niveles circulantes
de estrogenos ovaricos es el mas importante. Esto se
asocia con sintomas vasomotores y es la causa de
la atrofia urogenital, la pérdida ¢sea y el aumento del
riesgo cardiovascular y metabdlico, causando un fuerte
impacto en la mujer®. Se estima que 985 millones de
mujeres en el mundo tienen mas de 50 anos'. Por esta
razon, se debe asesorar integramente a las mujeres
menopausicas enfatizando en el estio de vida para
contrarrestar los efectos negativos de la deficiencia de
estrégenos y mejorar su bienestar general. Dentro del
estilo de vida, los habitos nutricionales son esenciales
porgue conciemen a todas las mujeres, pueden ser
modificados e impactan tanto en la longevidad como en
la calidad de vida®.

Cano et al." realizaron un estudio integrado con el objetivo
de analizar la evidencia de estudios observacionales
y ensayos aleatorizados sobre los efectos de la dieta
mediterranea en la salud menopausica a corto y largo
plazo. Revisando multiples estudios se vio que una elevada
adnerencia a esta dieta puede mejorar los sintomas
vasomotores, la densidad mineral sea, los factores de
riesgo cardiovascular (presion arterial, colesterol, glucosa
en sangre), el estado de animo y los sintomas depresivos.
Esto a largo plazo, supone una mejora en la calidad de
vida y una disminucion de la mortalidad.

Vetrani et al.*° llevaron a cabo un estudio transversal
con el objetivo de investigar si la adherencia a la
Dieta Mediterranea podra influir en los sintomas
menopausicos en mujeres con obesidad. Para ello se
evaluaron los parametros antropométricos vy clinicos vy
el estilo de vida. Se utilizaron cuestionarios para ver la
adherencia a la dieta mediterranea, la calidad del suefio
y la gravedad de los sintoas menopausicos. En los
resultados se vio gue las mujeres con mayor intensidad
de sintomas menopausicos y peor calidad del suefio
presentaban una menor adherencia a la MedDiet.
Se destacod que el consumo habitual de legumbres y
aceite de oliva estaba inversamente relacionado con
los sintomas depresivos. Otro aspecto importante de
la disminucion de estrogenos es la mayor dificultad
para la pérdida de peso. Por esta razon Lombardo et
al.®! realizaron un ensayo clinico para evaluar si la Dieta
Mediterranea era un método eficaz para la pérdida de
peso en mujeres posmenopausicas. Participaron 89
mujeres que habian asistido a una clinica de nutricion en
Romay se dividieron en dos grupos: uno compuesto por
mujeres gque aun no habian alcanzado la menopausia
y otro que si. Se les pidid a ambos grupos gue no
realizaran ejercicio para observar Unicamente el efecto
de la dieta. Fueron medidas antes y tras 8 semanas de
tratamiento. En los resultados se vio gue ambos grupos
presentaron una mejora en la composicion corporal y
en la presion arterial, no habiendo diferencias entre
ellos excepto por una reduccion mas alta del colesterol
LDL en las mujeres posmenopausicas. Estos datos
sugieren que la MedDiet puede ser Uutil tanto en
mujeres posmenopausicas como en mujeres gue adin
Nno la han alcanzado para perder grasa y mantener la
masa muscular.

Continuando con el peso corporal, en el estudio
transversal realizado por Leone et al.®* se evalud la
asociacion entre la adherencia a la dieta mediterranea
y el riesgo de obesidad metabdlicamente no saludable
(OMNS) en mujeres. Participaron 2.115 mujeres
obesas sobre las que se realizaron examenes meédicos,

Tabla VIII: Articulos sobre la influencia de la Dieta Mediterranea en el posparto (elaboracion propia).

AUTORES TIPO DE ESTUDIO = OBJETIVO
Flor-Alemany Casos y Estudiar los efectos de la
et al.” controles. Dieta Mediterranea sobre
el gjercicio durante el
embarazo en la depresion
posparto.
Papadopoulou Estudio Determinar la posible

RESULTADOS CONCLUSIONES

Consumir una Dieta Mediterranea
puede constituir un factor
protector frente a la depresion
posparto.

Una mayor adherencia a la MedDiet
se asocié con niveles mas bajos de
sintomas depresivos y de depresion
posparto.

La depresion posparto estuvo Una mayor adherencia a la

et al.® transversal. asociacion entre la significativamente asociada con un MedDiet disminuye el riesgo de

depresion posparto nivel educativo mas bajo, nacionalidad depresion posparto.
y las caracteristicas griega, mayor prevalencia de
sociodemogréficas y multiparidad y sobrepeso/obesidad
antropométricas de las posparto, mayor incidencia de cesarea
madres, los resultados y no lactancia materna, y niveles mas
perinatales, las practicas bajos de adherencia a la MedDiet.
de lactancia materna y
la adherencia a la dieta
mediterréanea.
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evaluacion antropométrica, impedancia bioeléctrica,
mediciones de ultrasonido de la grasa visceral abdominal
y subcutanea, extraccion de sangre y evaluacion de
la adherencia a la dieta mediterranea mediante el
cuestionario MEDAS. Fueron divididas en dos grupos
en funcidn de ser 0 no posmenopausica. Se encontrd
que una mayor adherencia a la MedDiet reducia el riesgo
de presentar OMNS en mujeres posmenopausicas, No
encontrando asociacion estadisticamente significativa en
el grupo premenopausico.

Otra patologia padecida por un elevado numero de
mujeres posmenopausicas (afectando al 21%) es la
Osteoporosis® | Se trata de la enfermedad metabolica
Osea mas frecuente vy se caracteriza por una reduccion
de masa 6sea generalizada (menor formacion que
resorcion) y un deterioro de la arquitectura del hueso
(disminucion del grosor cortical, asi como del numero
y grosor de las trabéculas del hueso esponjoso). Esta
situacion condiciona un aumento de la fragilidad dsea y
del riesgo de fractura (6,34). Las fracturas por fragilidad
ocurridas a causa de la osteoporosis, suponen un
aumento en la morbimortalidad de estas mujeres. La

prevencion de esta patologia comienza con un estilo
de vida saludable, compuesto por un sjercicio aerdbico
y de fuerza habitual, junto con una dieta equilibrada y
el abandono de habitos como el alcohol vy el tabaco.
La dieta constituye un aspecto muy importante pues
se trata de un factor modificable que puede ayudar
gratamente a la prevencion y contencion del desarrollo
de la osteoporosis®,

En este aspecto, Quattrini et al.* llevaron a cabo un
estudio observacional prospectivo en 200 mujeres
menopausicas en las gue se estudid si una mayor
adherencia a la Dieta Mediterranea estaba relacionado
Ccon una mayor ingesta de calcio. En los resultados de
la poblacion de este estudio no se observd una relacion
significativa entre la MedDiet y el metabolismo 6seo,
aungue s que aparece una mayor ingesta de calcio en
las mujeres con mayor adherencia a esta dieta. Esto,
junto con la amplia investigacion que apoya la Dieta
Mediterranea como buen patron dietético en mujeres
menopausicas, ponen de manifiesto que esta dieta
puede ser recomendable para la prevencion y bienestar
de las mujeres menopausicas. Tabla IX.

Tabla IX: Articulos sobre la influencia de la Dieta Mediterranea en la menopausia (elaboracion propia).

AUTORES

Cano et al.’

Vetrani et al.®®

Lombardo et al.®

Lombardo et al.®

Leone et al.®?

Quattrini et al.*

TIPO DE ESTUDIO

Revision
bibliogréfica.

Estudio de casos y
controles.

Ensayo clinico.

Ensayo clinico.

Estudio de casos y
controles.

Estudio de casos y
controles

OBJETIVO

Analizar la evidencia de
estudios observacionales

y ensayos aleatorizados
sobre los efectos de la dieta
mediterranea en la salud
menopausica a corto y
largo plazo.

Estudiar si la Dieta
Mediterranea podria

influir en los sintomas
Menopausicos en mujeres
con obesidad.

Evaluar el papel de la
MedDiet como método
eficaz para la pérdida
de peso en mujeres
posmenopausicas.

Evaluar el papel de la
MedDiet como método
eficaz para la pérdida
de peso en mujeres
posmenopausicas.

Evaluar la asociacion entre
la adherencia a la dieta
mediterranea y el riesgo de
obesidad metabdlicamente
no saludable (OMNS) en
mujeres.

Evaluar si una mayor
adherencia a la Dieta
Mediterranea estaba
relacionada con una mayor
ingesta de calcio

RESULTADOS

Una mayor adherencia a la MedDiet
puede mejorar los sintomas
vasomotores, la densidad mineral ésea,
los factores de riesgo cardiovascular
(presion arterial, colesterol, glucosa

en sangre), el estado de &nimo y los
sintomas depresivos.

Las mujeres con mayor intensidad de
sintomas menopausicos y peor calidad
del sueno presentaban una menor
adherencia a la MedDiet.

Ambos grupos presentaron una mejora
en la composicion corporal y en la
presion arterial, no habiendo diferencias
entre ellos excepto por una reduccion
mas alta del colesterol LDL en las
mujeres posmenopausicas.

Ambos grupos presentaron una mejora
en la composicion corporal y en la
presion arterial, no habiendo diferencias
entre ellos excepto por una reduccion
mas alta del colesterol LDL en las
mujeres posmenopausicas.

Una mayor adherencia a la MedDiet
reducia el riesgo de presentar OMNS
en mujeres posmenopausicas,

no encontrando asociacion
estadisticamente significativa en el
grupo premenopausico.

No se observé una relacion significativa
entre la MedDiet y el metabolismo
6seo, aunque si aparecié una mayor
ingesta de calcio en las mujeres con
mayor adherencia a esta dieta

CONCLUSIONES

Consumir una Dieta Mediterranea
puede constituir un factor
interesante para mejorar la
calidad de vida y aparicion de
comorbilidades en las mujeres
posmenopausicas.

Una mayor adherencia a la
MedDiet tiene una relacion inversa
con la intensidad de los sintomas
Menopausicos.

La MedDiet puede ser Util tanto
en mujeres posmenopausicas
COMO en premenopausicas para
perder grasa y mantener la masa
muscular.

La MedDiet puede ser Util tanto
en mujeres posmenopausicas
COmMO en premenopausicas para
perder grasa y mantener la masa
muscular.

Una mayor adherencia a la
MedDiet puede ser Util en el
control del peso corporal en la
menopausia.

Una mayor adherencia a la
MedDiet puede constituir un factor
protector frente a la osteoporosis
en la menopausia

ACADEMIC JOURNAL OF HEALTH SCIENCES

2025/40 (1); 48-64

61



Mercedes Toledo Gonzélez et al.

Discusion

La Dieta Mediterranea es uno de los patrones dietéticos
mejor considerados. Se caracteriza por un consumo
abundante y diario de fruta y verdura, derivados del
cereal, aceite de oliva y frutos secos'. También consta
de una elevada ingesta de productos lacteos, came vy
pescado en funcion de la cercania al mar. Constituye
en si misma un estilo de vida, con unos habitos y estilo
de cocinar propios?. Es conocida mundialmente por ser
muy equilibrada, nutritiva y saludable, existiendo un gran
numero de investigaciones que hablan de sus extensos
beneficios para la salud. En este trabajo se ha elaborado
una busgueda exhaustiva para evaluar la influencia que
esta dieta tiene sobre las distintas etapas de la vida fértil
de la mujer.

Comenzando con la menstruacion, la MedDiet ha
demostrado influir en la prevencion de una menarguia
y telarquia prematuras, 10 que su vez previene el riesgo
de algunas patologias futuras como el cancer de mama.
También se ha visto su beneficio en el tratamiento de
mujeres con sindrome de ovario poliquistico, restaurando
significativamente su ciclo menstrual, mejorando sus
parametros antropométricos y corrigiendo sus niveles
endocrinos alterados®”,

En la fertilidad, se ha visto que respecto a la masculina
esta asociada con mejores parametros seminales, sobre
todo con el recuento, la concentracion, la morfologia y la
movilidad progresiva de los espermatozoides, haciendo
que mejore su fertilidad®'*'", En la mujer también
contribuye a mejorar la fertilidad ya que puede ayudar
a modular el microambiente uterino, 10 que mejora las
funciones endometriales involucradas en la implantacion
embrionaria y la infertilidad’™. Respecto a las técnicas
de reproduccion asistida, no se vio ninguna relacion
significativa entre la MedDiet y resultados mas exitosos
de las mismas™'",

Durante el embarazo, pueden surgir algunos resultados
adversos, siendo dos de los mas frecuentes la aparicion
de Diabetes Gestacional y de Preeclampsia. En ese
aspecto, la MedDiet constituye un factor protector'®?",
Ademas, al ser un evento tan importante en la vida
de la mujer, no hay que olvidarse de su bienestar.
La MedDiet también parece tener una influencia
positiva en esto, al relacionarse con una mejor calidad
del suefio y una menor prevalencia de sintomas
depresivos en las gestantes??®, A su vez, se ha visto
la adherencia a la MedDiet durante el embarazo puede
estar asociado con una mayor funcion de las vias
respiratorias pequefas en la infancia, sin encontrarse
evidencia de un riesgo reducido de asma u otros
resultados alérgicos®®. En el posparto, una afeccion
que padecen un considerable nimero de mujeres es
la Depresion Posparto. La MedDiet también ha sido
considerada como un factor que puede recudir el
riesgo de padecerla®”#,

Tras el Ultimo ciclo ovulatorio, llega la menopausia, y con
ello, una amplia variedad de cambios en el cuerpo de
la mujer. La mayoria son debidos a la disminucion de
sintesis de estrdgenos, lo que puede acarrear sintomas
vasomotores, atrofia urogenital, pérdida dsea y aumento
del riesgo cardiovascular y metabdlico. Esto causa un
fuerte impacto en la mujer, por lo que se estan llevando
a cabo mUitiples investigaciones para encontrar factores
que puedan ayudar a disminuir y mejorar todos estos
signos y sintomas. La MedDiet constituye una opcion
interesante para promover la calidad de vida y salud de
las mujeres menopausicas pues ayuda a disminuir los
sintomas vasomotores, ayuda a la pérdida de peso vy al
mantenimiento de la masa muscular y densidad 6sea,
protegiendo asi frente a la aparicion y desarrollo de
osteoporosis’#-23,

En definitiva, un elevado nimero de investigaciones
apoyan que la Dieta Mediterranea sea considerada un
patron dietético saludable v una medida recomendable
que puede ayudar a prevenir muchas patologias y a
mantener el bienestar. Por ello, promoviendo desde
atencion primaria esta dieta junto con un estilo de vida
activo, se puede ayudar a mejorar la salud y calidad de
vida de muchas mujeres sea cual sea la etapa de su vida
en la que se encuentre.

Conclusiones

1. La Dieta Mediterranea se trata de un patron dietético
y estilo de vida muy saludable, caracterizado por
un amplio consumo de frutas y verduras, derivados
del cereal y legumbres, asf como el consumo de
productos lacteos, came y pescado junto con una
hidratacion adecuada y practica de ejercicio habitual.
Ha sido muy estudiada y se ha visto que ayuda a
mejorar la salud y prevenir muchas enfermedades.

2. En la salud ginecologica de la mujer se ha visto
que durante la menstruacion ayuda al control de los
cambios hormonales de la pubertad y al manejo del
sindrome del ovario poliquistico.

3. Promueve la fertilidad al mejorar los parametros
espermaticos en el hombre y mejorar el ambiente
intrauterino de la mujer. Sin embargo, no se
ha visto que ayude a obtener resultados mas
exitosos en mujeres que se someten a técnicas de
reproduccion asistida.

4. En el embarazo, previene la aparicion de diabetes
gestacional y preeclampsia y ayuda a mantener una
buena salud mental y calidad del sueno durante el
mismo, disminuyendo también la depresion posparto.
Ademas, constituye un factor importante para el menor
desarrollo futuro de patologias por parte del bebé.

5. En la menopausia, constituye un factor clave
pues ayuda a disminuir los sintomas vasomotores
relacionados con la deplecion estrogénica, ayuda
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a la pérdida de peso y al mantenimiento de la
masa muscular y densidad ¢sea, protegiendo asi la
aparicion y desarrollo de osteoporosis.

6. Es prioritario promover desde atencion primaria
un adecuado seguimiento de habitos alimenticios
saludables, como la dieta mediterranea. Ya que ha
demostrado mejorar y mantener el bienestar y salud
de la mujer en todas las etapas de su vida.
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Abstract

Background: Multidrug resistance Klebsiella pneumoniae causes invasive infections with high rates of morbidity and mortality.
Resistance integrons are critical inherited elements that act as targets for therapeutics to antimicrobial drug resistances (AMRS)
using gene silencing or combinative therapies.

Objectives: This study aimed to molecularly analyze the integron genes in MDR K. peumoniae.

Methods: A total of 250 clinical samples were collected in a few hospitals in Baghdad from different clinical sources. K. pneumoniae
was identified by morphological and biochemical tests and confirmed by the VITEK 2 system compact. Antibiotic susceptibility test
used, according to CLSI, 2023. DNA from MDR bacterial isolates was extracted for genotyping tests. Integron genes (Int1, Int2, and
Int3) were detected by PCR using specific primers. The PCR products were sent to Macrogen Corporation in Korea for sequencing.
The analysis of sequences carried out by generous software and drawing phylogenetic trees between local isolates alone as
well as between local and global isolates is documented in NCBI. Selected three local isolates that showed genetic variation and
documented in the NCBI were Kp Irag 94 int7, Kp Irag 95 int7, and Kp Irag 96 int1.

Results: Out of 68 isolates, 44 (64.70%) were categorized as MDR. PCR reaction results were positive (100%) for Int1 and
negative (0.0%) for both Int2 and Int3 genes. Gene sequencing analysis showed genetic variations between local and global
bacterial isolates.

Conclusions: The presence of class 1 integron in MDR K. pneumoniae is significantly associated to K. pneumoniae's capacity to
acquire antibiotic resistance.

Key words: Class 1 integron, Int1 gene, Int2 gene, Int3 gene, MDR, K. pneumoniae.

Resumen

Antecedentes: |a Klebsiella pneumoniae multirresistente causa infecciones invasivas con altas tasas de morbilidad y mortalidad.
Los integrones de resistencia son elementos hereditarios criticos que actian como dianas para la terapéutica de las resistencias
a farmacos antimicrobianos (RAM) mediante silenciamiento génico o terapias combinadas.

Objetivos: El objetivo de este estudio fue analizar molecularmente los genes integrones en K. peumoniae MDR.

Meétodos: Se recogieron un total de 250 muestras clinicas en algunos hospitales de Bagdad procedentes de diferentes fuentes
clinicas. K. pneumoniae se identificd mediante pruebas morfoldgicas vy bioguimicas y se confirmd mediante el sistema VITEK 2
compact. Se Utilizé la prueba de susceptibilidad a los antibidticos, segin CLSI, 2023. Se extrajo ADN de los aislados bacterianos
MDR para las pruebas de genotipado. Los genes integrones (Int1, Int2 e Int3) se detectaron mediante PCR utilizando cebadores
especifiicos. Los productos de la PCR se enviaron a Macrogen Corporation en Corea para su secuenciacion. El andlisis de las
secuencias realizado mediante un generoso software y el dibujo de arboles filogenéticos entre aislados locales solos, asi como
entre aislados locales vy globales, esta documentado en NCBI. Los tres aislados locales seleccionados que mostraron variacion
genética y se documentaron en el NCBI fueron Kp Irag 94 int7, Kp Irag 95 int7 y Kp Irag 96 int7.

Resultados: De los 68 aislados, 44 (64,70%) se clasificaron como MDR. Los resultados de la reaccion PCR fueron positivos
(100%) para Int1 y negativos (0,0%) para los genes Int2 e Int3. El andlisis de secuenciacion génica mostro variaciones genéticas
entre los aislados bacterianos locales y globales.

Conclusiones: L a presencia del integron de clase 1 en K. pneumoniae MDR se asocia significativamente a la capacidad de K.
pneumoniae para adquirir resistencia a los antibiéticos.

Palabras clave: Integron de clase 1, gen Int1, gen Int2, gen Int3, MDR, K. pneumoniae.
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Introduction

Klebsiella pneumoniae is a Gram-negative bacteria
belonging to the genus Klebsiela and family
Enterobacteriaceae and'. The pathogen is found in the gut
and respiratory tract of about 5% of healthy individuals?.
The genus Klebsiella has developed into a significant
global clinical and public health threat. Members of genus
Klebsiella, such as Klebsiella pneumoniae, can cause
a variety of infections, involving pneumonia, soft tissue
and surgical wound infections, bloodstream infections?,
urinary tract infections* and burn contamination®. During
the last decade, K. pneumoniae has become to be a
crucial pathogen due to the prevalence of nosocomial
infections caused by multidrug resistant K. pneumoniae
(MDR-KP) and hypervirulent K. pneumoniae (hvKP).
The ability of K pneumoniae to acquire genetic
elements is well known through horizontal gene transfer.
Consequently, the above two K. pneumoniae groups
are produced®’, This bacteria resists many antibiotics
critically through specific mechanisms such as the
production of enzymes, biofim formation, modification
of membrane permeability® and efflux pumping®. This
pathogen acquires a variety of resistance genes with both
plasmid and chromosomal-encoded antidrug resistance
genes (ARGs). Carbapenem resistance genes, enlarged-
spectrum 3-lactamase genes'®, and AmpC genes are
the most common''. Biofim formation make bacteria
more resistant for antimicrobial activity of many agents'.

Integrons are well thought out strong mobile genetic
elements, particularly  positoned  on  plasmids,
transposons and pathogenicity islands which improve
their transmitting among diverse bacteria. As stated
by reports obtainable, integrons are widely distributed
among clinically isolated bacteria' ™, Structurally, They
are a section of dsDNA made up of the three required
machinery, which are the integrase (intl gene), promoter
Pc, and recombination site attl. Through a method
known as site specific recombination, these elements
are able to acquire gene cassettes that carry antibiotic
resistance genes'™. All known [-lactam antibiotics,
aminoglycosides, trimethoprim, chloramphenicol,
streptothricin, erythromycin, and other antibiotics are
included in these classes'®.

Integrase protein sequences, which shared 45-59%
amino acid homogeneity, are the basis for classifying
integron, there are many classes. Nonetheless, class
1, 2, and 3 are referred to as resistance integrons
(RIs) because of their significant relationship with
antibiotic resistance gene cassettes. In addition, they
are classified as mobile integrons (Mls), compromising
the essential rout of antibiotic resistance dissemination
between bacteria'”. Class 1 integrons are the most
common and frequently appeared in clinically isolated
gram negative bacteria involving K. pneumoniae'. Gene
cassettes can be distributed among other integron
classes by class | integrons. This broadcast is the

result of a natural transition or conjugation. Additionally,
class | integron carries distinct antimicrobial resistance
gene cassettes encoding aminoglycoside-modifying
enzymes (AMEs), dihydroflavonol-4-reductase  (dfr),
broad-spectrum  [(-lactamase,  sulfonamide  (sull),
and quaternary ammonium compound  disinfectant
(gacEA1)™ and is a critical inherited element that act as
a target for therapeutics to AMRs using gene silencing or
combinative therapies'®,

Methods

Bacterial isolates

A total of two hundred fifty specimens from different
clinical sources including urine, blood, sputum, body
fluids, pus, wound, ear swab, endotracheal tube, foly
tip, tissue swab and cerebrospinal fluid (CSF). These
sample collected from both sexes in different Hospitals in
Baghdad, Irag, during December 2023 to March 2024,
Identification of K. pneumoniae was accomplished by
morphological and biochemical tests after culturing on
MacConkey agar media and incubation for 24 h at 37°C.
Mucoid and shiny characteristic colonies were selected
and identified by VITEK 2 system compact.

Antibiotic sensitivity test

Susceptibility to antimicrobial agents was tested for all
clinical isolates to recognize MDR strains by applying disk
diffusion technique designed by the Clinical and Laboratory
Standards Institute (CLSI (guidelines. According to the
CLSI, 2023 standard and previous studies, antibiotics
were elected as follows: Cefotaxime (CTX))30ug),
Cefepime (FEp)(30ug), imipenem(IMI) (10ug), meropenem
(MEM)(10ug), amoxicillin/clavulanic acid  (AMC))20ug),
gentamicin(GEN)(10pg), azatreonam (AZT) (30ug) and
amikacin (AK)(30ug). The above antibiotics were applied to
the surface of bacteria cultivated on a Mueller-Hinton agar
plate and then incubated at 37°C for 18 hr. The diameter
of free growth zones was quantified by a ruler.

DNA Extraction

Genomic DNA was isolated from bacterial growth
according to the protocol of ABIOpure Extraction.
overnight culture in NB was centrifuged for 2min at 13000
rom, supernatant was discarded. Following  steps of
The ABIOpure Extraction kit's procedure, genomic DNA
extracted from bacterial isolates. Quantus Fluorometer
was used to detect the concentration of extracted DNA
in order to detect the quality of samples for downstream
applications. For 1 pl of DNA, 200ul of diluted Quantifluor
Dye was mixed. After 5min incubation atroom temperature,
DNA concentration values were detected.

Detection of integrons genes (Int1, Int2 and Int3)
1. PCR amplification

Extracted DNA from the 24 MDR bacterial isolates, was
utilized. A polymerase chain reaction (PCR) analysis using
specific primers (Table 1) was done for the purpose of
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looking for integrons genes in MDR K. pneumoniae. The
PCR reactions were prepared in a total volume of 25
uL and amplification was performed in a thermal cycler
(Eppendorf master cycler®, MA) as follows: 5 min at
94°C; 35 cycles of 1 min at 94°C, 1 min at 55°C, 30s
at 72°C; 10 min at 72°C for detection of Int1 gene and
5 min at 94 °C; 32 cycles of 1 min at 94 °C, 1 min at 60
°C,2 min at 72°C; 10 min at 72°C for detection of Int2,
and Int3 genes.

2. Gene sequencing
Int1T genes of 24 bacterial isolates were forwarded

Figure 1: Morphological identification of K. pneumoniae on MacConkey agar media.

Table I: Primers used for the Detection of K. pneumoniae Integrons genes.

to Macrogen Corporation — Korea that utlized an
automated DNA sequencer known as the ABI3730XL
to perform Sanger sequencing for PCR products. The
results were recevied by email. After that, a generous
software was used for results analysis. The last step
was registration of nucleotide sequences of Int7 genes
with highest percentage of genetic variation in NCBI and
they were compared locally and internationally with global
sequences that documented in NCBI.

Results

Identification of bacteria

This study was administered on 250 patients of both
male and female at different ages. Following laboratory
diagnosis by traditional morphological (Figure 1) and
biochemical tests along with conformation using VITEK 2
system compact (Table II).

There were 68(27.2%) bacterial isolates returned to K
pneumoniae (Table 1N1) for patients aged between 1- 65
years, 29(42.6%) present in males and 39(57.3%) in
females.

These isolates from clinical samples  distributed as
shown in table IV.

Primers Sequence 5-3° Annealing Product Reference
Temp. (°C) Size (bp)
Int1 F TCTCGGGTAACATCAAGG 55 254
R AGGAGATCCGAAGACCTC
Int2 F CACGGATATGCGACAAAAAGG 788 (13)
R TGTAGCAAACGAGTGACGAAATG -
Int3 F AGTGGGTGGCGAATGAGTG 600
R TGTTCTTGTATCGGCAGGTG

Table II: Klebsiella pneumoniae diagnosis by the Vitek-2 system.

Probability of vertification(%)

(90-93%) Good verification 2
(94-96%) Very good vertification ih|
(more than 96%) Excellent vertification 55
Total 68

Table IlI: Frequency of microorganisms found in clinical sample isolates.

Name of the identified bacteria

Escherichia coli 75
K. pneumoniae 68
Staphylococcus. sp 55
Pseudomonas. sp 20
Proteus. sp 17
No growth 15
Total 250

Table IV: Frequency of K. pneumoniae depending on the source of the sample.

No. of isolates

No. of bacteria

Percentage (%) of isolates

2.9%
16.17%
80.88%

100%

% of bacteria

30.0%
27.2%
22.0%
8.0%
6.8%
6.0%
100%

Source of specimens No. samples Percentage of K. pneumoniae
Urine 25 36.76 %

Sputum 21 30.88%

Blood 15 22.05%

Wound swab 7 10.29%

Total 68 100%
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Antibiotic susceptibility test

Phenotypically, multi drug resistance property indicated
through patterns of antimicrobial susceptibility test by
disk diffusion (Figure 2) as utilized by'®. Results of this
test exhibited varying degrees of antibiotic resistance
rate. highest rates were (92.64%), (88.23%), (85.29%),
(83.82%) and (76.47%) for Cefotaxime, amoxicillin-
clavulanic acid, cefepime, azetronam and gentamicin
respectively while the intermediate resistances were
meropenem, imipenem and Amikacin (Table V).

A total of 68 isolates were 44(64.70%) isolates
categorized as multidrug resistance (MDR), 14(20.58%)
isolates categorized as extensively drug resist (XDR)
and the residual 10(14.70%) isolates categorized as
sensitive (S).

Table V: Antibiotic resistance of K. pneumoniae.

Figure 2: Antimicrobial susceptibility test for detection of MDR K. pneumoniae.

Antibiotic agent Resist Intermediate Susceptible
CTX No. 63 No. 0 No. 5
% (92.64) % ) % (7.35)
FEp No. 58 No. 0 No. 10
% (85.29) % ) % (14.70)
IMI No. 44 No. 13 No. ihl
% (64.70) % (19.11) % (16.17)
MEM No. 4 No. 4 No. 23
% (60.29) % (5.88) % (33.82)
AMC No. 60 No. 1 No. 7
% (88.23) % (1.47) % (10.29)
GEN No. 52 No. 2 No. 14
% (76.47) % (2.94) % (20.58)
AZT No. 57 No 3 No. 8
% (83.82) % (4.41) % (11.76)
AK No. 45 No. 1 No 22
% (66.17) % (1.47) % (32.35)
Total No. 68 No. 68 No. 68
% (78.20) % (3.81) % (17.99)

Integrons genes detection

Products of PCR reactions for extracted DNA(23-35ng/
ul) of MDR bacterial isolates electrophoresed on 2%
agarose gel revealed positive results (100%) for Int1
gene about 254bp (Figure 3) However, results for Int2
(Figure 4) and Int3 genes (Figure 5) were negative
(0%). In this study results of Int7 as well as Int3 genes
agreed with'® while results of Int2 gene disagreed with
the previously mentioned study.

Gene sequencing of Int1 gene

Gene sequencing results of 10 virulent genes (Int7) for
MDR K. pneumoniae isolates revealed genetic variation
in nucleotide sequence compared to global isolates
and likewise with local isolates as explained in the
phylogenetic trees.

Phylogenetic tree of sequencing Int1genes

In phylogenetic tree of Int1genes, there are two main
groups A and B. Our Iragi isolates Kp Irag96 was within
group A while other two isolates(Kp Irag 94 and Kp
Irag 95) were included in group B. There are genetic
variations between bacterial isolates of group A and B.
Our Iragi isolate (Kp Irag 96 ) show genetic variations
with other global isolates in group A as well as there are
genetic variations between our Iragi isolates(Kp Irag 94
and Kp lrag 95) and other global isolates in group B as
shown in figure 6.

In phylogenetic tree of Int1genes, there are two main
groups A and B. There are genetic variations between
our locally isolates of group A (3_int-1-F ab1, 5_int-1-F
ab1, 9_int-1-F abland 10_int-1-F ab1) and B(1_int-1-F
ab1, 2_int-1-F ab1, 4_int-1-F ab1, 6_int-1-F ab1, 7_int-
1-Fab1, 8 _int-1-F ab1) as shown in figure 7.
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Figure 3: PCR results of Int7 gene for MDR K. pneumoniae.
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Figure 4: PCR results of Int2 gene for MDR K. pneumoniae.
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Figure 5: PCR results of Int3 gene for MDR K. pneumoniae.
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Local bacterial gene documentation in NCBI

Documentation genesfromisolates of Iragi K. pneumoniae
were carried out as a new Iragi strain. selected three
isolates of Int71genes, have a specific sequence of
nucleotides with genetic variation to the world strains.

The results showed the accepted sequence of gene
isolates in NCBI were Klebsiella pneumoniae Kp Irag 94
Int1T gene (LC806215.1), Klebsiella pneumoniae Kp Irag
95 Int1 gene(LC806216.1) and Klebsiella pneumoniae
Kp Irag 96 Int7 gene(LC806217.1).

Figure 6: Phylogenetic tree of Int7 gene in Locally Clinical Isolates K. pneumoniae (Kp Irag 94, Kp Irag 95 and Kp Iragq 96) Comparison with global K. pneumoniae

isolates in NCBI.

0.01

0.01

Klebsiella pneumoniae strain KH37 class 1 integron, partial sequence

———— Klebsiella pneumoniae Kp Irag 96 int1 gene for integrase, partial cds

——— Klebsiella pneumoniae strain H1E integrase (int1) gene, partial cds

———— Klebsiella pneumoniae Kp Irag 95 int1 gene for integrase, partial cds

——— Klebsiella pneumoniae Kp Irag 94 int1 gene for integrase, partial cds

Klebsiella pneumoniae strain KP2009864 plasmid pKP2009864_3, complete sequence

Klebsiella pneumoniae strain B18185 plasmid pB18185_2, complete sequence

———— Klebsiella pneumoniae strain 2023CK-00047 chromosome, complete genome

——— Klebsiella pneumoniae strain 2023CK-00047 plasmid unnamed2, complete sequence

Figure 7: Phylogenetic tree of Int7gene, Comparison between Locally Clinical Isolates of K. pneumoniae.
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Discussion

This bacterium is harmful because it contains a capsule
and is resistant to numerous antibiotics, the environment,
and disinfectants. It contains endotoxin, capsular and
somatic antigens, and a complecated antigenic structure.
Exotoxin can also be produced by Certain strains®. In
this study, the pathogen isolated from urine (36.76 %),
sputum (30.88%), blood (22.05%) and wound swab
(10.29%). MDR K. pneumoniae cause significant harm in
the clinic and can cause multi system illnesses?! among
them are pneumonia, urinary tract infections, endocardial
inflammation, sepsis, and various wound infections® and
this may interpret isolation of bacteria from different clinical
sample in this study. Additionally, It has been isolated
from CSF and certain body fluids from patients may be
due to infection by second strain of K. pneumoniae (hv
K. pneumoniae), compared with ¢ K. pneumoniae, hv
K. pneumoniae can cause invasive infection such as
meningitis, liver abscesses and endophthalmitis®,

In this study most isolates of K. pneumoniae isoates
were from urine (25%) and sputume (20.5%), this may be
returned to that K pneumoniae is responsible for most
frequently acquired urinary tract infection in hospitals
including Pyelonephritis, cystitis, a perianal abscess and
renal inflammation®* in addition to spesific human illnesses,
like Friedlander's pneumonia®. This study showed that
the pathogen is highly resistant to many antibiotics as
shown by results of antibiotic susceptibility test including
Cefotaxime (92.81%), amoxicillin-clavulanic acid(89.12%),
cefepime (86.20%), azetronam (83.98%) and gentamicin
(77.31%) as a result K. pneumoniae described as MDR
bacteria that were higher percentage than XDR and
sensitive strain. Finidings of this study agreed with a recent
studies by Authman et al. (2019)%°, The pathogen have
many resistance mechanisms such as biofim formation,
which can inhibit the uptake of antibiotics so it can protect
K. pneumoniae against antimicrobial medications also
they easily aquire antibiotics resistance by producing
enzymes like Extended Spectrum (-Lactamase (ESBLs)
and Carbapenemase?’,

The overuse and misuse of drugs are contributing to
development of antibiotic resistance® as well as genetic
mutations on bacterial chromosomes, which result from
the evolution of genetic material resistant to antibiotics
and its transmission to the following generation, are
another way that antibiotic resistance arises®. Plasmid
transfer is another way of resistance, and it's probably
the most important one since it can confer more genetic
information expressing antibiotic resistance to the host
organism and its progeny®. In this study, results of PCR
reactions were positive for Int7 gene(100%) and (0.0%)
for both Int2 and Int3 genes in MDR bacterial sample
confirmed presence of class1 Integron in all these strains.
Many previous studies showed presence and prevalence
of class1 Integron among other classes such as study by
Abasali et al (2020) which indicated class1 integron(45%)

of 65 isolate while class2 integron (0.7%)°" and class3
integron (0.0%). Further study in Kashan, Iran, (100%) and
(36.7%) of the MDR K. pneumoniae isolates carried intl1
and intl2 genes, respectively, none of the MDR Klebsiella
pneumoniae isolates carried class 3 integrons'®, Due to
the fact that these mobile genetic elements frequently
carry multiple drug resistance genes that can move
among bacteria by horizontal gene transfer, the spread
of integron-positive isolates in hospitals may result in the
proliferation of multi-drug resistant isolates®%,

It has been shown that there is a strong correlation
between the occurrence of MDR in gram negative bacteria
and the presence of class 1 integrons® and this may be
retumned to fact that class | integrons with distinct gene
cassette arrays that encode various resistance genes that
may confer resistance against various medications have
emerged as a result of integrons' remarkable capacity to
capture multiple drug resistance genes®!. As shown by
this study class2, class3 integrons were not appeared
may be due to absence of this classes in our isolates,
or may be Since the class 2 integron's int gene is less
active than that of Class | integrons, class II's ability to
acquire resistance gene cassettes is more constrained'®,
Clinical specimens rarely included class 3 integrons'® and
were not isolated from clinical sample in many previous
researches'®®'%, Result of sequencing analysis show
genetic variations between group A and B of locally isolates
may be due to ocurance of some genetic mutations such
as deletion, substitution or insertion mutation and may be
due to geugraphic distribution.

Conclusions

Increase spreading multidrug resistance K. pneumoniae
in clinical samples. All isolates of K. pneumoniae
exhibited different levels of antibiotic resistance against
antibiotic that used in this study and some isolates resist
all antibiotics. All MDR K. pneumoniae have IntT gene
in their genome. All isolates of MDR K. pneumoniae
donot have Int2 and Int3 genes. There are genetic
variations in sequence of Int1 gene between locally
and globaly isolates. Sequence of Int7 gene from Iraqi
isolates registered in NCBI under accession number
(LC806216.1, LC806216.1 and LC806217.1).
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Abstract

Background: The question of the timing of the onset of passive movements in the shoulder joint after arthroscopic suture of the supraspinatus
tendon, the transition from passive to active movements still remains relevant, especially in patients with synovitis of the shoulder joint.
Objectives: The aim of our study was to compare the results of a double-row suture of a full-layer rupture of the supraspinatus tendon with rigid
immobilization of the shoulder joint for 4 and 6 weeks in patients with shoulder joint synovitis.

Methods: Study design was cohort study. From 2015 to 2019, authors performed 825 operations to restore rotator cuff tear (RCT). Of these, 1569
patients underwent a double-row technique suture of the supraspinatus tendon under arthroscopic control on the background of synovitis of the
shoulder joint. The study included 129 patients who underwent a rehabilitation program and phased observation up to 24 months after surgery.
In our study, we assessed the function of the shoulder joint on the Constant Shoulder Score and Pain VAS scales before surgery and 6, 12 and
24 months after surgery. Six months after surgery, all patients were subjected to ultrasound to assess the adhesion of the supraspinatus tendon.
Results: Group 1 showed statistically significantly better functional results than group 2 (P=0.35). 1 and 2 years after surgery, the indicators on the
Constant and Pain VAS scales were amost the same (P=0.6; P=0.94). The frequency of recurrent ruptures of the supraspinatus tendon in patients
of group 1 was significantly higher than in group 2 (6.9%, and 1.3% accordingly (P <0.03)).

Conclusion: \We concluded that synovitis of the shoulder joint has a positive effect on the healing of the tendon of the supraspinatus muscle, but
has a negative effect on the functional outcome of treatment in group 2 at 6 months and 1 year after surgery. Two years after surgery, there was no
significant difference between the groups in the Constant and Pain VAS scales. The frequency of recurrent ruptures of the supraspinatus tendon in the
6-week immobilization group is significantly lower than in the 4-week immobilization group and manifests better treatment outcomes in the long run.

Key words: Shoulder joint, Synovitis, Surgery, Supraspinatus tendon.

Resumen

Antecedentes: La cuestion del momento adecuado para iniciar los movimientos pasivos en la articulacion del hombro después de la sutura
artroscopica del tendon del supraespinoso, v la transicion de movimientos pasivos a activos sigue siendo relevante, especialmente en pacientes
con sinovitis de la articulacion del hombro.

Objetivos: El objetivo de nuestro estudio fue comparar los resultados de una sutura en doble fila de una ruptura completa del tendon del
supraespinoso con inmovilizacion rigida de la articulacion del hombro durante 4 y 6 semanas en pacientes con sinovitis de la articulacion del hombro.
Meétodos: El disefio del estudio fue un estudio de cohorte. De 2015 a 2019, los autores realizaron 825 operaciones para restaurar el desgarro
del manguito rotador (RCT). De estos, 1569 pacientes se sometieron a una técnica de sutura en doble fila del tenddn del supraespinoso bajo
control artroscopico en el contexto de sinovitis de la articulacion del hombro. El estudio incluyd a 129 pacientes que siguieron un programa de
rehabilitacion y observacion progresiva hasta 24 meses después de la cirugia. En nuestro estudio, evaluamos la funcion de la articulacion del
hombro en las escalas Constant Shoulder Score y Pain VAS antes de la cirugia 'y 6, 12 y 24 meses después de la cirugia. Seis meses después
de la cirugia, todos los pacientes fueron sometidos a una ecografia para evaluar la adhesion del tenddn del supraespinoso.

Resultados: El grupo 1 mostro resultados funcionales estadisticamente significativamente mejores que el grupo 2 (P=0.35). 1y 2 afios después
de la cirugia, los indicadores en las escalas Constant y Pain VAS eran casi los mismos (P=0.6; P=0.94). La frecuencia de rupturas recurrentes del
tendon del supraespinoso en los pacientes del grupo 1 fue significativamente mayor que en el grupo 2 (6.9%, y 1.3% respectivamente (P <0.03)).
Conclusion: Concluimos que la sinovitis de la articulacion del hombro tiene un efecto positivo en la curacion del tendén del misculo supraespinoso,
pero tiene un efecto negativo en el resultado funcional del tratamiento en el grupo 2 alos 6 meses 'y 1 afo después de la cirugia. Dos afios después
de la cirugia, no hubo una diferencia significativa entre los grupos en las escalas Constant y Pain VAS. La frecuencia de rupturas recurrentes del
tenddn del supraespinoso en el grupo de inmovilizacion de 6 semanas es significativamente menor que en el grupo de inmovilizacion de 4
semanas y manifiesta mejores resultados de tratamiento a largo plazo.

Palabras clave: Articulacion del hombro, Sinovitis, Cirugia, Tenddn del supraespinoso.
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Effect of six-week immobilization on the results of arthroscopic suturing of the supraspinatus tendon in patients with shoulder joint synovitis

Introduction

Ruptures of the rotator cuff of the shoulder, among
all injuries of the shoulder joint, account for 18% to
36%'23, Aimost 25% of the population has a traumatic
or degenerative full-thickness tear of the rotator cuff
by the age of 60 years, and this proportion increases
to 50% after the age of 80 years®*°, The development
of arthroscopic technologies has reached its peak
in Ukraine, but the number of tendon sutures of the
shoulder rotator cuff under arthroscopic control over the
past two to three years continues to grow.

In the literature, numerous factors that affect the fusion
of the rotator cuff of the shoulder tendons are widely
discussed, starting with the peculiarities of the surgical
technique and diagnosis of the initial condition of the
shoulder joint"?°, concomitant pathology, both of the
shoulder joint and the whole body, which worsen
the treatment results'®, features of the use of cell
technologies, which significantly affect the repair of the
shoulder rotator cuff, and ending with complications after
the suture of the shoulder rotator cuff tendons®’ and
long-term treatment results®19,

In our opinion, insufficient attention is paid to the
issues of the start of movements in the shoulder joint
after arthroscopic suture of the supraspinatus tendon,
the transition from passive to active movements in
the shoulder joint®"'2, Some rehabilitation programs
recommend starting passive movements from the 3¢
day after the restoration of the tendons of the shoulder
rotator cuff, while others recommend starting passive
movements from the 4" week after the surgery'® s, Our
patients generally start passive movements only from the
7" week after surgery.

Late rehabilitation often leads to the development of
contracture in the shoulder joint, which occurs with a
frequency of 4.9% to 39% of cases after arthroscopic
restoration of the shoulder rotator cuff tendons®613.14,
Early onset of movements can lead to repeated partial
or complete rupture of the shoulder rotator cuff tendon
and unsatisfactory treatment result>'*, There are works
that report on the results of treatment of patients who
underwent an arthroscopic suture of shoulder rotator cuff
tendon rupture measuring 2.3x2.0 cm, with the albsence
of active and passive movements for 8 weeks'®, which,
in our opinion, is unacceptable and harmful to patients.

Table I: Groups main characteristics.

Characteristic Group 1 (n=54)

Age 44.5+8.5
Gender: male/female 34 (63%) / 20 (37%)
Rupture size, mm 12.5+10.2
Time from injury to surgery (months) 1.51+£0.91

* — Student's criterion; ** — X2 criterion; *** — Mann-Whitney criterion.

Thus, the issue of finding the optimal term of rigid
immobilization after suturing various injuries of the
shoulder rotator cuff tendons still remains unresolved.
Works that take into account the influence of synovitis of
the shoulder joint on the results of treatment of patients
after the restoration of tendons of the shoulder rotator
cuff with the use of various rehabilitation programs are
extremely rare.

The am of our study was to compare the results
of a double-row suture of a ful-layer rupture of the
supraspinatus tendon with rigid immobilization of the
shoulder joint for 4 and 6 weeks in patients with shoulder
joint synovitis.

Methods

From 2015 to 2019, we performed 825 operations
to restore shoulder rotator cuff tendons at the State
Institution “Institute of Traumatology and Orthopedics
of the National Academy of Medical Sciences of
Ukraine” clinic of reconstructive and restorative surgery
of the upper limb in Kyiv. 189 individuals received a
double-row suture of the supraspinatus tendon under
arthroscopic supervision in the presence of shoulder
synovitis. The study was approved according to the
extract from protocol No. 5, of December 7, 2003, of
the meeting of the commission on bicethics of State
Institution “Institute of Traumatology and Orthopedics of
the National Academy of Medical Sciences of Ukraine.
The study excluded 30 participants since 7 of them did
not have time to observe and see a doctor. Six months
after the operation, five patients had a repeated rupture
of the supraspinatus muscle tendon, which we revealed
with the help of ultrasound; in ten patients, the suture
of the supraspinatus muscle tendon was carried out
with other retainers; and in eight patients, the tenodesis
of the tendon of the long head of the biceps muscle
was not performed. The research comprised 129
patients who went through a rehabilitation program and
were monitored for up to 24 months following surgery.
The age of the patients ranged from 30 to 60 years.
All patients were divided into 2 groups (group 1 —
immobilization for 4 weeks, group 2— immobilization for
6 weeks). The general characteristics of the groups are
given in table 1.

Group 2 (n=75) o}
42.1+121 0.751*
40 (563.3%) / 35 (44.7%) 0.192**
20.3+12.1 0.62*
1.92+0.44 0.071**
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In this study, we used the Constant Shoulder Score
and VAS scales to assess shoulder joint function before
surgery, as well as 6, 12, and 24 months after. According
to the Constant Shoulder Score scale, the highest amount
of points is 100 and the minimum is 8. Sore and healthy
upper limbs were compared. A difference of more than 30
points was regarded poor, 21-30 points reasonable, 11-
20 points good, and fewer than 11 points exceptional®,

Al patients  received clinical and radiological
examinations, as well as an MRI. MRI examinations of
the anatomical structures of the shoulder joint, including
the supraspinatus muscle tendon, were done in the T1,
T2, Pd, and Pdfatsat modes. 6+0.Nine months following
surgery, the patient received an ultrasound test to
evaluate the fusion of the supraspinatus muscle tendon.
Two devices with multifrequency sensors were used:
a fixed Philips ATL 3500 and a portable Honda 2000.
The “musculocutaneus superficialis” mode, at 7.5 MHz,
provided the best vision.

The Davis scale (2017) was used to objectively assess
shoulder joint synovitis, with a score of O to 3 indicating
zero synovitis and 4 to 6 indicating synovitis'”.

The criteria for inclusion in the study included: trauma in
the anamnesis, age from 30 to 60 years, the presence of
a rupture of the tendon of the supraspinatus muscle from
15 to 30 mm, which we determined objectively with the
help of an arthroscopic ruler (Figure 1a), performance
of the standard surgical intervention protocol, disease
duration from 10 to 100 days, the presence of synovitis
of the shoulder joint from 4 to 6 points according to
the Davis scale (2017) (Figure 1b), the absence of

concomitant pathology of the shoulder joint (omarthrosis,
rupture of the articular lip of the scapula, the presence of
concomitant rupture of the tendon subscapular muscle,
calcifying tendinitis of the shoulder rotator cuff tendons,
any bone pathology of the proximal epimetaphysis of
the humerus), examinations of the patient after surgery
after 6, 12, and 24 months, the presence of a record
of the surgery to assess the synovitis of the shoulder
joint, compliance with the terms of immobilization and the
rehabilitation program.

Surgical technigue implied placing the patient in the
“beach chair” position with 2-3 kg traction on the hand of
the affected limb, & arthroscopic portals were performed
(2 in the shoulder joint, 2 in the subacromial space, 1
in the projection of the tendon of the long head of the
biceps, which was later used as a port in the subacromial
space). Carrying out of intraoperative diagnosis was
implemented using with the use of arthroscope with a
diameter of 4.5 mm and optical tilt of 30°,

All patients were subjected to: tenodesis of the tendon
of the long head of the biceps muscle at the level of the
intertuberous groove with fixation using a Swivel.ock
screw with a diameter of 8 mm (Figure 1c¢), acromioplasty
(Figure 1d), subacromial bursectomy, the rotator interval
area synovectomy and dissection of the middle scapular
ligament with the help of a vaporizer (Figure 1e) and
a two-row suture of the supraspinatus tendon using
two BioComposite Corkscrew FT Suture Anchors, 5.5
mm x 14.7 mm in the proximal row and one retainer
BioComposite SwivelLock SP Self Punchsng with Titanium
Eyelet in the distal row. Thus, a two-row seam was formed
in the form of the letter V" SpeedFix (Figure 1f).

Figure 1: Tenodesis of the tendon of the long head of the biceps muscle, various techniques.
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All patients in the operating room were put on a Deso
bandage with a pillow and an angle of 20°, After 4 or 6
weeks, all patients began following a typical rehabilitation
regimen. For the first two weeks, exercises were conducted
three times a day for 30 minutes under the supervision
of a rehabilitation professional, followed by the patient
independently for 30 minutes three times a day until a
normal shoulder-scapular rhythm was attained (Table II).

Statistical data were processed using the Statistica 12
program (StatSoft, USA). Descriptive statistics were

employed to illustrate the overall features of the initial
parameters, including the average value and standard
deviation. The Student's test was used to compare
groups of variables that have a normal distribution.
The Livigno test was used to ensure that the variances
were equivalent. The Mann-Whitney test was employed
for quantitative (non-normally distributed) and ordinal
variables, whereas x° and Fisher's exact tests were
utilized for qualitative variables. Wilcoxon tests were
used to compare guantitative and ordinal variables in
dependent samples.

Table IlI: The rehabilitation program for patients of two groups depending on the terms after the surgery.

Term after surgery Group 1

Group 2

(weeks) (immobilization of the shoulder joint for 4 weeks) (immobilization of the shoulder joint for 6 weeks)

0-4 Complete immobilization of the shoulder joint with 20° Complete immobilization of the shoulder joint with 20°
abduction, passive movements in the elbow joint once a day, abduction, passive movements in the elbow joint once a day,
active movements in the wrist joint and fingers. active movements in the wrist joint and fingers.

5-6 Immobilization in a Deso bandage with a 20° abduction only at Complete immobilization of the shoulder joint in a Deso bandage
night. Passive movements in the shoulder joint with the use of with 20° abduction, passive movements in the elbow joint once
exercise equipment and the help of a rehabilitation specialist, a day, active movements in the wrist joint and fingers.
active movements in the elbow joint, wrist joint and fingers.

7-8 Immobilization is not used. Active movements in all joints of the Immobilization in a Deso bandage with a 20° abduction only at
upper limb with the use of exercise equipment and the help of a night. Passive movements in the shoulder joint with the use of
rehabilitation specialist. exercise equipment and the help of a rehabilitation specialist,

active movements in the elbow joint, wrist joint and fingers.

9-12 Active movements in all joints of the upper limb using exercise Immobilization is not used. Active movements in all joints of the
equipment without the help of a rehabilitation specialist. upper limb with the use of exercise equipment and the help of a

rehabilitation specialist.
Results

Table Il and table IV show the average results of
patients in two groups treatment before surgery, s well
as in 6, 12, and 24 months after surgery. The patient
completed the form independently, using the Constant
Shoulder Score scale and VAS. The patient used a
dynamometer to conduct the test until he felt pain. One
doctor, who served as an aid throughout the surgical
intervention, was in charge of ensuring that all Constant
Shoulder Score scale tests were proper.

As shown in table Ill, prior to surgical intervention, the
typical markers of shoulder joint function according to the
Constant Shoulder Score scale were almost identical,
ranging within 24 points. Six months following surgery,

group 1 had somewhat superior average functional
results on the Constant Shoulder Score scale, with
a range of 16.5+£8.2 points. The average functional
outcomes on the Constant Shoulder Score scale did
not differ between groups 1 and 2 at 12 and 24 months
following surgery, ranging from 10 to 12 points. We
evaluated them as outstanding.

The following results were obtained according to the VAS
scale (see Table IV).Table IV shows that prior to surgical
intervention, the average markers of the pain syndrome
for patients in groups 1 and 2 on the VAS scale were
nearly identical, ranging from 2.6 to 2.8 points. At 6
months post-surgery, group 1 had a slightly higher

Table llI: Groups 1 and 2. Average results of patients treatment, in accordance with the Constant Shoulder Score scale at different observation periods.

Terms of examination of patients Group 1 (n=54)

Before the surgery 24.9+11.1
6 months after surgery 16.5+8.2
12 months after surgery 12.1+6.2
24 months after surgery 11.1+6.1

Group 2 (n=75) P (Wilkson test)

23.6+10.3 0.94
19.9+6.2 0.35
11.9+56.2 0.60
10.6+4.2 0.94

Table IV: Groups 1 and 2. Average results of patients treatment in accordance with the VAS scale at observation different periods.

Terms of examination of patients Group 1 (n=54)

Before the surgery 2.8+1.1
6 months after surgery 1.5+1.2
12 months after surgery 1.1£1.2
24 months after surgery 0.9+1.1

Group 2 (n=75) P (Wilkson test)

2.6+£0.8 0.93
1.9+0.8 0.33
1.2+1.3 0.95
0.8+1.2 0.24
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average VAS scale score (1.5+1.2 points) compared to
group 2. 12 and 24 months after surgery in groups 1 and
2, the average score on the VAS scale actually did not
differ and fluctuated within 1 point.

Thus, patients from group 1 (beginning of rehabilitation
4 weeks after surgery) demonstrated better average
functional results in 6 months after surgery according to
the Constant Shoulder Score scale and a lower average
level of pain syndrome according to the VAS scale. In 12
and 24 months after surgery, the results in the 2 groups
were the same. The average level of pain syndrome
according to the VAS scale was slightly lower in group 2
in 24 months after surgery (p=0.24)

Discussion

The question of the optimal period of immobilization after
suturing various ruptures of the shoulder rotator culff
tendons stillremains relevant and debatable. Rehabilitation
doctors insist on the early start of movements in the
shoulder joint. Orthopedists who directly suture the
shoulder rotator cuff tendons believe that several weeks
of immobilization will improve treatment resullts.

An important indicator of the quality of repair of tendons of
the rotator cuff of the shoulder is the number of repeated
ruptures of the tendons. In our study, ingroup 1, the number
of patients with repeated rupture of the supraspinatus
tendon was 6.9% (n=4), in group 2 — 1.3% (n=1), which
is significantly less than according to the literature.
Patients with repeated ruptures of the supraspinatus
tendon were excluded from the study up to 6 months
after surgery. In our opinion, such good indicators are
related to two factors: the term of rigid immobilization and
the presence of synovitis of the shoulder joint, which in
tumn indirectly has a positive effect on the fusion of the
shoulder rotator cuff tendons. A negative factor of such
long-term immobilization is the formation of contracture of
the shoulder joint and delay in rehabilitation.

Somewhat similar to our study was the study of J.D.
Keener et al.’?, in which the authors conducted a
prospective randomized study and divided patients
after shoulder rotator cuff suture into two groups. In the
first group, passive movements in the shoulder joint
were allowed immediately after the surgery, while in the
other group, passive movements were allowed starting
from the 6th week after surgery. Disadvantages of this
study were failure to take into account synovitis of the
shoulder joint, different sizes of the rupture and different
versions of the shoulder rotator cuff tendon suture.

In the studies of W.J. McNamara et al.4, it was indicated
that the contracture of the shoulder joint, which occurred
early after the surgery, is a symptom of better fusion of
the shoulder rotator cuff tendons. Patients with synovitis
of the shoulder joint and long-term immobilization after

suturing the shoulder rotator cuff tendons also develop a
contracture, which gives us the opportunity to hope for a
good recovery of the shoulder rotator cuff,

T. Teratani” in his study proves that greater mobility of the
shoulder joint in the early stages after the restoration of
the tendons of the shoulder rotator cuff more often leads
to repeated rupture.

Thus, if the surgeon has doubts about the quality of
the shoulder rotator cuff tendon seam, which may be
associated with degenerative changes of the shoulder
rotator cuff tendons or a decrease in the density of the bone
tissue of the proximal epimetaphysis of the humerus and,
accordingly, a decrease in the strength of anchor fixation,
there is a need to increase the immobilization period to 6
weeks after surgery, which is acceptable and correct.

The strengths of our study are the formation of the same
groups of patients by age, ruptures of the tendon of the
supraspinatus muscle, which we evaluated objectively
with the help of an arthroscopic ruler, the same technique
of surgical intervention and tenodesis of the tendon of
the long head of the biceps. An important point of
our research is the consideration of synovitis of the
shoulder joint, which, in tumn, can affect the formation
of contracture of the shoulder joint and pain syndrome
during rehabilitation. Moreover, we were able to follow
patients up to 24 months after surgery, which is also an
important factor in our study.

The weaknesses of our study are the small number of
patients in the groups, the lack of MRI studies in the
postoperative period, since the MRI study makes it
possible to more accurately assess the fusion of the
shoulder rotator cuff tendons, outdated sensors for
ultrasound. This fact could slightly reduce the number
of patients with repeated rupture of the tendon of the
supraspinatus muscle.

Conclusion

Synovitis of the shoulder joint positively affects the
healing of the supraspinatus tendon, but negatively
affects the functional outcome of treatment in group 2
in 6 months after surgery. In 1 and 2 years after surgery,
there was no significant difference between the groups
on the Constant scale and VAS. The frequency of
repeated ruptures of the supraspinatus tendon in the
6-week immobilization group is significantly lower than
in the 4-week immobilization group and manifests better
treatment results in the long term.

Funding
None

Conflicts of interest
The authors declare no conflict of interest.

78

ACADEMIC JOURNAL OF HEALTH SCIENCES
2025/40 (1): 74-79



FEffect of six-week immobilization on the results of arthroscopic suturing of the supraspinatus tendon in patients with shoulder joint synovitis

References

1. Crimmins IM, Mulkahey MK, O'Brien MJ. Diagnostic shoulder
arthroscopy: surgical technique. Arth Tech 2019;8(5):E443-E449.
https://doi.org/10.1016/j.eats.2018.12.003

2. Zumstein MA, Kinzler M, Hatta T, Galatz LM, ltoi E. Rotator cuff
pathology: state of the art JISAKOS 2017;2:213-221. doi:10.1136/
jisakos-2016-000074.

3. Moosmayer S, Lund G, Seljom US, Haldorsen B, Svege IC, Hennig T,
Pripp AH, Smith HJ. At a 10-Year Follow-up, Tendon Repair Is Superior
to Physiotherapy in the Treatment of Small and Medium-Sized Rotator
Cuff Tears. J Bone Joint Surg Am. 2019 Jun 19;101(12):1050-1060.
doi: 10.2106/JBJS.18.01373.

4. McNamara WJ, Lam PH, Murrell GA. The Relationship Between
Shoulder Stiffnress and Rotator Cuff Healing A Study of 1,533
Consecutive Arthroscopic Rotator Cuff Repairs J Bone Joint Surg Am.
2016,;98:1879-89 doi: 10.2106/JBJS.15.00923.

5. Audigé L, Blum R., Mdller AM, Flury M, Durchholz H. Complications
following arthroscopic rotator cuff tear repair: a systematic review of terms
and definitions with focus on shoulder stiffness. Orthop J Sports Med
2015; 16(3):2325967115587861, doi: 10.1177/2325967115587861.

6. Seo SS, Choi JS, An KC, Kim JH, Kim SB. The factors affecting
stiffnress occurring with rotator cuff tear. J Shoulder Elbow Surg
2012;21:304€9. https://doi.org/ 10.1016/}.jse.2011.04.011

7. Teratani T. Correlation between retear after arthroscopic rotator cuff
repair and stiffness of the shoulder. J Orthop. 2019 May 6;16(5):426-
429. doi: 10.1016/}.jor.2019.05.002.

8. Millican CR, Lam PH, Murrell GA. Shoulder stifiness after rotator cuff
repair: the fate of stiff shoulders up to 9 years after rotator cuff repair
J Shoulder Elbow Surg. 2020 Jul;29(7):1323-1331. doi: 10.1016/.
jse.2019.11.020.

9. Schneider WR, Trasolini RG, Riker JJ, Gerber N, Ruotolo CJ. Stiffness
after arthroscopic rotator cuff repair; a rehabilitation problem or a surgical
indication? JSES International 2020 Oct 26;5(1):88-92. doi: 10.1016/j.
jseint.2020.09.001

10. Kim YY, Chung BM, Kim WT, Lee Y. MRl Findings Predictive of
Shoulder Stiffness in Patients With Full-Thickness Rotator Cuff Tears
American Joumal of Roentgenology. 2020;214: 1146-1151. doi:
10.2214/AJR.19.21973

11. Chung SW, Huong CB, Kim SH, Oh JH. Shoulder stiffness after
rotator cuff repair: risk factors and influence on outcome. Arthroscopy
2013;29:290e300. https://doi.org/10.1016/).arthro.2012.08.023.

12. Keener JD, Galatz LM, Stobbs-Cucchi G, Patton R, Yamaguchi K.
Rehabilitation Following Arthroscopic Rotator Cuff Repair. J Bone Joint
Surg Am. 2014;96:11-9. DOI: 10.2106/JBJS.M.00034

13. Jeong JY, Shim SB, Hong JH, Im W, Lee SM, Yoo JC. Effect
of Preoperative Frozen Shoulder on Clinical OQutcomes After
Arthroscopic Rotator Cuff Repair. Orthop J Sports Med. 2020 Jul
24,8(7):2325967120934449. doi: 10.1177/2325967120934449.

14. Cucchi D, Walter SG, Menon A, de Girolamo L, Luceri F, Agnoletto
M, et al. A survey on surgeon practice shows lack of consensus on
the management of primary shoulder stiffness. J Biol Regul Homeost
Agents. 2020 Jul-Aug;34(4 Suppl. 3):59-67.

16, Koh KH, Lim TK, Shon MS, Park YE, Lee SW, Yoo JC. Effect of
immobilization without passive exercise after rotator cuff repair randomized
clinical trial comparing four and eight weeks of immobilization. J Bone
Joint Surg Am. 2014;96(6):1-9.. doi:10.2106/JBJS.L.01741

16. Constant CR, Murley AH. A clinical method of functional assessment
of the shoulder. Clin Orthop Relat Res. 1987 Jan;(214):160-4.
doi:10.1097/00003086-198701000-00023

17. Davis DE, Maltenfort M, Abboud JA, Getz C. Classifying glenohumeral
synovitis: a novel intraoperative scoring system, J Shoulder Elbow Surg,
2017;26:2047-2053, 2017. doi: 10.1016/}.jse.2017.06.003

ACADEMIC JOURNAL OF HEALTH SCIENCES
2025/40 (1): 74-79

79



eISSN 2255-0569

ORIGINAL

Efficacy of Stage-Matched Intervention Based on The
Transtheoretical Model of Behavior Change in Enhancing
High School Students’ Readiness to Change Digital Gaming
Behavior: A Randomized Controlled Trial

Eficacia de la intervencion emparejada por etapas basada en el modelo transtedrico del
cambio de comportamiento para mejorar la preparacion de los estudiantes de secundaria
para cambiar el comportamiento de juego digital: un ensayo controlado aleatorio

Malak Obaid Nghaimesh ®, Mohammed Bager Habeeb Abd Ali ®
Community Health Nursing Department, College of Nursing, University of Baghdad, Baghdad, Iraq

Corresponding author Received: 17 - VIl - 2024
Mohammed Bager Habeeb Abd Al Accepted: 16 - X - 2024
E-malil: mohammed.b@conursing.uobaghdad.edu.ig

doi: 10.3306/AJHS.2025.40.01.80

Abstract

Objective: The aim of this study to exam the efficacy of the Stage-Matched Intervention in changing the digital gaming behavior
among male high school students.

Methods: An experimental design guided by a randomized controlled trail. The study participants were students recruited from
three grades in male High School at Basra City at Irag (16-18-years old) which tenth grade, eleventh grade, and twelfth grade.
Participants were randomly selected and assigned into two groups, which were the study group and the control group, with 72
students in each group. Data has been collected through a self-reported instrument. The pretest was conducted for the period from
November 2nd, 2023 to November 6th, 2023. The Transtheoretical Model of Change-Based Intervention was administered only to
subjects in the study group for the period from November 12th, 2023 to November 16th, 2023. Twelve weeks after administering
the Transtheoretical Model of Change-Based Intervention (February 11th, 2024) the researchers performed posttest-I for all study
participants. Then, 12 weeks later (May 6th, 2024) the researchers performed posttest-Il.

Results: Statistically significant differences have been noticed over time between the study and control groups in terms of the
Stage of Change, Processes of Change, Decisional Balance, and Self-Efficacy for individuals in the study group.

Conclusions: Participants were advanced to higher Stages of Change as a result of the administered intervention. More Change
Processes are used by participants at higher Stages of Change.

ClinicalTrials.gov Identifier: NCT05949905 Registration Date: July 9", 2023

Key words: Adolescents, Health Behavior, Problematic Digital Gaming, Gaming Disorder, Video gaming.

Resumen

Objetivo: EI objetivo de este estudio es examinar la eficacia de la Intervencion Emparejada por Etapas en el cambio del
comportamiento de juego digital entre los estudiantes varones de secundaria.

Meétodos: Un disefio experimental guiado por un ensayo controlado al azar. Los participantes del estudio fueron estudiantes
eclutados de tres grados en la escuela secundaria masculina de la ciudad de Basora en Irak (16-18 afos), que eran de décimo
grado, undécimo grado y duodécimo grado. Los participantes fueron seleccionados leatoriamente y asignados a dos grupos,
que fueron el grupo de estudio y el grupo control, con 72 estudiantes en cada grupo. Los datos se han recogido a través de
un instrumento autoinformado. El pretest se llevd a cabo para el periodo comprendido entre el 2 de noviembre de 2023 y el 6
de noviembre de 2023. El Modelo Transtedrico de Intervencion Basada en el Cambio se administrd solo a los sujetos del grupo
de estudio durante el periodo comprendido entre el 12 de noviembre de 2023 y el 16 de noviembre de 2023. Doce semanas
después de administrar el Modelo Transtedrico de Intervencion Basada en el Cambio (11 de febrero de 2024), los investigadores
realizaron el posttest-l a todos los participantes del estudio. Luego, 12 semanas después (6 de mayo de 2024), los investigadores
realizaron el posttest-l.

Resultados: Se han observado diferencias estadisticamente significativas a 1o largo del tiempo entre los grupos de estudio y
control en términos de la Etapa de Cambio, los Procesos de Cambio, el Equilibrio Decisional y la Autoeficacia para los individuos
del grupo de estudio.

Conclusiones: Los participantes avanzaron a etapas de cambio mas altas como resultado de la intervencion administrada.
Mas Procesos de Cambio son utilizados por los participantes en Etapas de Cambio mas altas. Identificador ClinicalTrials.gov:
NCT05949905 Fecha de inscripcion: 9 de julio de 2023.

Palabras clave: Adolescentes, Comportamiento saludable, Juegos digitales problematicos, trastorno del juego, Videojuegos.
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Introduction

Video gaming has become a common pastime among
teenagers and young adults. More than 200 million
individuals in the United States, individuals engage in
video game activities', spending an average of 12 hours
per week. Research suggests that certain individuals
who engage in digital gaming exhibit characteristics that
mimic addictive behaviors, showing signs of dysfunction
and dependency?. The effect of video games on behavior
is one area receiving scholarly investigation. According to
Worth and Book, video gaming behaviors are shaped by
the same personality qualities that influence real-world
conduct. Nevertheless, gamers act in real life exactly like
they do in video games®.

Gaming disorder, as defined by the 11" Revision of the
International Classification of Diseases (ICD-11), is a
condition characterized by a consistent and uncontrollable
pattern of gaming behavior. This behavior involves a
strong preference for gaming over other activities, to the
extent that it takes precedence over personal interests
and daily responsibilities. Additionally, individuals with
gaming disorder continue to engage in gaming despite
experiencing negative conseguences”,

An electronic interactive system that is operated via the
help of a computer or another electronic device is referred
to as a digital game®. Digital games have features like
bright colors, dynamic pictures, sophisticated illustrations,
and auditory signals that change in response to the
player's actions®. With the gaming industry constantly
creating more realistic games, modern games can be
quite addictive®’. Consequently, engaging in prolonged
sessions of video game playing can quickly tum into
marathon sessions; uninterrupted  gaming  sessions
lasting more than 10 hours are no longer unusual®.

Time spent playing (TSP) is not significant in and of
itself, but rather in relation to how much gaming tends to
obstruct other pursuits. A healthy person can play a lot
of video games because they are particularly interested
in them, but they can manage their time so that they can
play for as long as it takes them to complete other tasks
and obligations. On the other hand, it is possible that
those who are addicted will be unable to resist the need
to play and will not stop playing for longer than what was
originally planned. In fact, addicts frequently struggle with
self-control and have cognitive biases when it comes to
things like time and consumption®. According to von der
Heiden et al, there is no indication regarding the duration
of time adolescents spends in digital gaming will go down
in the future because these games are now more than
just recreational activities™.

Some people have sedentary behaviors (identified as
“screen time”) beyond Physical Activity (PA)™ since this
style of living is typically supported by their social and
physical surroundings. Behavior that does not significantly

raise energy expenditure above resting levels is referred
to as sedentary behavior'?, Sedentary activity is not
analogous with physical inactivity'®, despite the fact that
these phrases are interchangeable. The reason behind
this is that people who engage in sedentary activities for
prolonged periods of time can still engage in physical
activity. Individuals who engage in inadequate amounts
of moderate-to-vigorous-intensity activity are referred to
as physically inactive™,

Engaging in digital gaming, watching the big screen,
utilizing a mobile phone, and browsing high-speed
internet are examples of sedentary behaviors that have
become popular forms of quiet pleasure in individuals'
daily lives'. This is conceming, as being inactive and
sedentary are closely associated with many serious
health problems such as and heart disease, diabetes,
and obesity'®. Thus, it is obvious that physical inactivity
is responsible for 9% of early deaths globally'”. Early
childnhood periods of uncontrolled sedentary behavior
are related to both the short- and the long-term
psychological and physical health effects'®'®, Since the
energy consumption related to digital gaming is just 1.5
Metabolic Equivalent (MET), it fulfils the MET value for
sedentary actions, making it a precise description of a
sedentary activity'>'4,

Due to the growing number of web-based technologies
and the widespread availability of internet connection,
the utilization of the Internet has experienced a significant
surge worldwide. This is evident in the global population
of internet users, which surpassed 2.3 billion in 2011,
While Intemet Gaming Disorder primarily pertains to
the excessive use of online video games, numerous
symptoms associated with this condition also apply to
individuals who engage in offline video gaming?'.

A comprehensive study conducted by Mannikkd et al has
yielded compelling evidence supporting the correlation
between problematic gaming and various physical as
well as psychological health concermns?. Depression,
inactivity, and a noticeable rise in online communication
have all been linked to problematic gaming. According to
Mannikko et al, all of these psychological health problems
are crucial when it comes to problematic gamers®. In
the context of the COVID-19 pandemic, technology has
served two opposing purposes: on the one hand, itis a
tool for sharing, communication, education, and remote
care, helping young people maintain their mental well-
being during the period of confinement; on the other
hand, it is the cause of a disorder of problematic internet
and social media use, which can have detrimental effects
on one's life, including psychological distress and poor
academic performance®.

Adolescents who exhibit signs of Internet addiction may
struggle academically, psychologically, and socially.
According to Berber, adolescents are more vulnerable
to addictions than adults because they have not yet
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reached maturity?®, Excessive computer uses results
in ticks, anxiety, ocular discomfort, lack of progress,
impaired digestion, and excessive weight gain, and lack
of fat absorption, elevated blood glucose levels, reduced
overall physical mobility, respiratory problems, drooping
shoulders, the vertebral column is affected, and the state
of being socially isolated?®,

Marchant et al conducted a comprehensive review of
the literature on utilization of the intemet, self-harming
behaviors, and suicide among adolescents and adults
entering the workforce. The review found a substantial
risk of harm from normalization, stimulating, concurrence,
and dissemination. Nevertheless, according to the same
review, there is a lot of capacity for using the Internet for
outreach, crisis support, reducing social isolation, and
providing interventions?’.

Male participants spent a significantly greater amount
of time playing digital gaming than female participants,
according to studies by Mannikké et al, and Salmensalo
et al**?8, In contrast to boys, girls tend to report engaging
in fewer than 7 hours of play per week more frequently.
Additionally, it was found that 14% of males reported
playing 20 or more hours each week?®®, However, the
results of a study regarding the ability to manage free
time did not reveal any appreciable differences between
the male and female groups®.

This study is the first in Irag, Arab countries, Middle East
region, and worldwide that sheds the light on employing
the Transtheoretical Model of Change in examining the
digital gaming behavior and using the TTM as a theoretical
framework to change such a behavior among male high
school students. This type of intervention is referred to
as "stage-matched" or "stage-tailored," in which the
processes of transformation are turned into strategies to
assist people in moving from one stage to the next.

Method

Inclusion Criteria and Exclusion Criteria

The study participants were selected for the current
study based on high school, male students, and morning
study criteria and excluded participants who are studying
at levels less than high school (middle schools), female,
and those who are in evening study.

Participants Characteristics
The study targeted male high school students who age
16-18-years.

An experimental design that guided by a randomized
controlled trial. The use of experimental designs is the
most reliable method of demonstrating causation. These
designs are used by researchers due to the randomization
produces relatively identical groups for experiments and
controls, ensuring a high degree of internal validity®'.

Sampling Procedure

The study involved a simple random selection of male
high school students who gladly participated to take part
in the study. The study participants were selected in the
school from three grades which are tenth grade, eleventh
grade, and twelfth grade. Participants were split into
the study and control groups randomly. There were 72
students in each group. The process of simple random
sampling entailed the utilization of lists containing the
names of students in Al-Subtain High School at Basra
City at Irag for males created with the Microsoft Office
Word program. The students' names in all grades were
divided into similar pieces of paper, of the identical color,
and wrapped in a same manner. The names of students
from each grade were segregated into different boxes. A
colleague of the researcher began thoroughly mixing the
pieces of paper and then selecting one piece at a time.
The initial sample would be drawn from the study group,
followed by drawing a second sample from the control
group, until the desired sample size is achieved for each
grade in groups.

Ethical Considerations

Following the approval of the College of Nursing,
University of Baghdad, the researchers engaged in
discussions with officials from the selected high school
to finalize the study's particulars. The participants were
provided with a clear explanation of the overall objective
of the study, as well as detailed instructions for how fill
out the questionnaire. This was done to ensure that they
fully comprehend that their participation is optional which
means they have the choice to withdraw at any point.
The researchers assured participants all their information
would be maintained in a confidential and safe manner
both during and after their involvement in the study. The
researchers provided additional assurance to the study's
participants that their personal information will be kept
confidential in the presentation, the reporting, and/or any
future publishing of the study.

Sample Size Power and Precision

The sample size was calculated using G*Power software,
taking into account an impact size of 0.25, an alpha error
probability of 0.05, a power of 0.95, two groups, and
three sets of repetitions. Consequently, the entire sample
size amounts to 142, The ultimate sample size is 144,

Measures

The study instrument consists of devices used for and
time spent on digital gaming.

Lemmens Questionnaire (Problematic Gaming Measure).
This measure contained 7 questions about digital game
use "digital game use" can refer to all types of games
played electronically, including video games, computer
games, smartphone games, etc.

The Stage of Change for problematic gaming, Decisional
Balance of digital game use which involves Pros of Digital
Gaming Scale and Cons of Digital Gaming Scale.
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The Stages of Change Scale for Digital Gaming

The assessment of the Stage of Change for problematic
gaming was conducted using a question that is
commonly employed to evaluate the stage of change
for various behaviors®. The participants were asked,
"Within the past month, have you engaged in digital
gaming for a minimum of 20 hours per week?" The
replies were as stated: A. Affrmative, and | have no
intention of diminishing my utilization of digital games
(Precontemplation). B. Indeed, | do have intentions to
decrease my digital game consumption to below 20
hours per week within the six months that follow, since |
am currently in the Contemplation stage of this process.
C. Yes, but | intend to decrease my utilization of digital
games to under 20 hours per week within the following
30 days (Preparation). D. No, not this month. However, |
have consistently spent over 20 hours per week playing
digital games in the past six months (Action). E. No, |
haven't played digital games for more than 19 hours a
week in the last 6 months (Maintenance). F. No, and |
have never exceeded 19 hours a week playing digital
games (making me an ineligible participant). Participant's
current stage, either Precontemplation, Contemplation,
Preparation, Action, or Maintenance, was determined
based on their response. Non-eligible participants who
had not read the instructions properly were also identified.

The Decisional Balance Scale for Digital Gaming
The Decisional Balance Scale for Digital Gaming
encompasses the Pros of Digital Gaming and Cons
of Digital Gaming. The Pros of Digital Gaming includes
14 items that are measured on a 5-point Likert scale.
The total result includes a range between 14-70 with
high score indicates greater Pros of digital gaming. The
internal consistency of the Pros of Digital Gaming Scale is
good (Cronbach’s alpha = 0.7458). The content validity of
the Pros of Digital Gaming Scale was examined through
Content Validity Index by a panel of five faculty members
(CVI=0.94).

The Cons of digital gaming includes 10 items that are
measured on a 5-point Likert scale. The total score
ranges between 10-50 with high score indicates
greater Cons of digital gaming. The internal consistency
of the Cons of Digital Gaming Scale is satisfactory
(Cronbach’s alpha = 0.688)%. The CVI of the Cons of
digital gaming is 0.92.

Data has been collected through a self-reported
instrument. The pretest was conducted for the period
from November 2™, 2023 to November 6", 2023. The
Transtheoretical Model of Change-Based Intervention
was administered only to subjects in the study group
for the period from November 12", 2023 to November
161", 2023. Twele weeks after administering the
Transtheoretical Model of Change-Based Intervention
(February 110, 2024) the researchers performed
posttest-1 for all study participants. Then, 12 weeks later
(May 6", 2024) the researchers performed posttest-.

Design and Intervention Approaches
A randomized controlled trial with an experimental design.

The Transtheoretical Model of Change-Based Intervention
considered the following steps:

Before implementing the intervention, the study
participants were allocated randomly into two groups:
the study group and the control group. The intervention
was presented in five lectures within  one-week
period. The lectures were presented in Al-Subtain
High School. For (29) student in the stages of change
known as Precontemplation and Contemplation, the
TTM-based intervention focused on the Processes
of Change (Consciousness Raising, Dramatic Relief,
Self-Reevaluation, Environmental Reevaluation), for (20)
student in the Contemplation — Preparation Stages of
Change, it focused on Self-Reevaluation, Environmental
Reevaluation, Self-Liberation, Self-Efficacy, Stimulus
Control, for (17) student in the Preparation — Action
Stages of Change, it focused on Self-Liberation, Self-
Efficacy, Stimulus Control, Counterconditioning, Helping
Relationships. The time for each lecture is 45-50 minutes.
Lectures were presented in the form of lecturing and
interactive discussion. These lectures were presented
using photos and videos using the computer and data
show projector.

Results

The study results display that smartphone is the most
used device for digital gaming for all participants involved
in both the study and control groups (n = 70; 97.2vs n =
67; = 93.1%) respectively.

The study findings reveal that most of study group
participants spend more than two hours in digital gaming
(n=55; 76.4%). For the control group, the clear majority
spend more than two hours playing digital gaming (n =
67;93.1%). See table I.

The study results reveal that in the pretest, greater than
two-fifths of participants in the study group were located
in the Precontemplation Stage of Change for problematic
digital gaming (n = 29; 40.3%), subsequently pursued by
those who were in the Contemplation Stage of Change (n
=20, 27.8%), those who participated in the Preparation
Stage of Change (n = 12; 16.7%), those who were in the
Maintenance Stage of Change (n = 6; 8.3%), and those
who were in Action Stage of Change (n = 5; 6.9%).

In the posttest |, more than a third were in the Preparation
Stage of Change (n = 25; 34.7%), followed by those
who were both in the Action and Maintenance Stages of
Change (n = 19; 23.6%) for each of them, those who were
in the Contemplation Stage of Change (n = 8; 11.1%),
and one participant who still in the Precontemplation
Stage of Change (n = 7; 1.4%).
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In the posttest Il, below a half were in the Action Stage
of Change (n = 34; 47.2%), followed by those who were
in the Maintenance Stage of Change (n = 719; 26.4%),
those who were in the Preparation Stage of Change (n
= 18; 25.0%), and one who was in the Contemplation
Stage of Change (n = 7; 1.4%).

The study findings indicate that less than one-third of
individuals in the control group during the pretest fell into
the Contemplation Stage of Change (n = 27; 29.2%),
pursued by those who were in the Preparation Stage
of Change (n = 19; 26.4%), those who were in the
Precontemplation Stage of Change (n = 18; 25.0%),
those who were in the Action Stage of Change (n = 717;

Table I: Devices used for and time spent on digital gaming.

Device Study Group
Frequency

Smartphone

Yes 70

No 2

Tablet

Yes 15

No 57

Laptop

Yes 13

No 59

Time spent on digital gaming

<2 17

>2 55

16.3%), and those who were in the Maintenance Stage
of Change (n = 3; 4.2%).

During the posttest | and the posttest |, less than a third
were in the Precontemplation Stage of Change (n = 27;
37.5%), followed by those who were in the Contemplation
Stage of Change (n = 22; 30.6%), those who were both
in the Preparation and Maintenance Stages of Change (n
=10; 13.9%), and those who were in the Action Stage of
Change (n = 8; 11.1%). See table Il.

There existed a (a priori p = 0.01) significant difference

(F (1.415, 100.489) = 110.028, p = 0.01) in the Pros
of refraining from problematic digital gaming over the

Control Group

Percent Frequency Percent

97.2 67 93.1
2.8 5 6.9
20.8 7 9.7
79.2 65 90.3
18.1 16 22.2
81.9 56 77.8
23.6 5 6.9
76.4 67 93.1

Table II: The distribution of participants based on their Stages of Change for problematic digital gaming (study group, n = 72).

Time Precontemplation Contemplation Preparation Action Maintenance
f (%) f (%) f (%) f (%) f (%)
Pretest study group 29 (40.3%) 20 (27.8%) 12 (16.7%) 5 (6.9%) 6 (8.9)
Posttest | study group 1(1.4%) 8 (11.1%) 25 (34.7%) 19 (26.4%) 19 (26.4%)
Posttest Il study group 0 (0.0%) 1(1.4%) 18 (25.0%) 34 (47.2%) 19 (26.4%)
Pretest control group 24 (33.3%) 19 (26.4%) 10 (13.9%) 8 (11.1%) 11 (156.3%)
Posttest | control 27 (37.5%) 17 (23.6%) 10 (13.9%) 8 (11.1%) 10 (13.9%)
Posttest Il control 27 (37.5%) 17 (23.6%) 10 (13.9%) 8 (11.1%) 10 (13.9%)
f: Frequency; %: Percent
Table IlI: Tests of the impacts within subjects for the Pros of refraining from problematic digital gaming.
Measure: MEASURE _1
Source Type Ill Sum df Mean F Sig. Partial Eta
of Squares Square Squared

Pros Study Sphericity Assumed 8467.815 2 4233.907 110.028 .000 .608

Greenhouse-Geisser 8467.815 1.415 5982.888 110.028 .000 .608

Huynh-Feldt 8467.815 1.436 5897.938 110.028 .000 .608

Lower-bound 8467.815 1.000 8467.815 110.028 .000 .608
Error (Pros Study) Sphericity Assumed 5464.185 142 38.480

Greenhouse-Geisser 5464.185 100.489 54.376

Huynh-Feldt 5464.185 101.936 53.604

Lower-bound 5464.185 71.000 76.960

Source Type Ill Sum df Mean F Sig. Partial Eta
of Squares Square Squared

Pros Control Sphericity Assumed 116.176 2 57.588 4.499 .013 .060

Greenhouse-Geisser 115.176 1.002 114.994 4.499 .037 .060

Huynh-Feldt 115.176 1.002 114.987 4.499 .037 .060

Lower-bound 115.176 1.000 115.176 4.499 .037 .060
Error (Pros Control) | Sphericity Assumed 1817.491 142 12.799

Greenhouse-Geisser 1817.491 71112 25.558

Huynh-Feldt 1817.491 71117 25.556

Lower-bound 1817.491 71.000 25.598

1. Computed using alpha = .05
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duration of the study, there was a gradual change
observed among the participants of the study group. The
omnibus effect (measure of association) for this study
is .601, indicating that over 60% of the total variance in
the Pros values can be explained by the variance in the
administered intervention.

In the control group, there was a statistically significant
difference (p = 0.01) in the Pros of refraining off
problematic digital gaming with time, as determined by
the F-test (F (1.002, 71.112) = 4,499, p = 0.01). The
omnibus effect (measure of association) for this study is
.060, indicating that around 0.6% of the total variance
in the Pros values is attributed to chance. See table 11l

There existed a (a priori p = 0.01) significant difference
(F (1.251, 88.842) = 33.829, p = 0.01) in the Cons of

refraining from problematic digital gaming for participants
in the study group over time. The omnibus effect
(measure of association) for the analysis is .323, which
indicates that approximately 32% of the total variance
in the Cons of refraining from problematic digital
gaming values is accounted for by the variance in the
administered intervention.

In the control group, there was a (a priori p = 0.01)
significant difference (F (1.000, 71.028) = 13.428, p =
0.01) in the Cons of refraining from problematic digital
gaming over time. The omnibus effect (measure of
association) for this analysis is .159, which suggests
that around 15% of the total variance in the Cons of
refraining from problematic digital gaming values is
determined by random probability. See table IV.

Table IV: Tests of within-subjects' effects for the Cons of refraining from problematic digital gaming.

Measure: MEASURE_1

Source Type Il Sum df Mean F Sig. Partial Eta
of Squares Square Squared

Cons Study Sphericity Assumed 3280.398 2 1640.199 33.829 .000 .323

Greenhouse-Geisser 3280.398 1.251 2621.587 33.829 .000 .323

Huynh-Feldt 3280.398 1.263 2597.272 33.829 .000 .323

Lower-bound 3280.398 1.000 3280.398 33.829 .000 .323
Error (Cons Study) Sphericity Assumed 6884.935 142 48.485

Greenhouse-Geisser 6884.935 88.842 77.496

Huynh-Feldt 6884.935 89.674 76.777

Lower-bound 6884.935 71.000 96.971

Source Type Il Sum df Mean F Sig. Partial Eta
of Squares Square Squared

Cons Control Sphericity Assumed 475.028 2 237.514 13.428 .000 159

Greenhouse-Geisser 475.028 1.000 474.841 13.428 .000 159

Huynh-Feldt 475.028 1.000 474.833 13.428 .000 159

Lower-bound 475.028 1.000 475.028 13.428 .000 159
Error (Cons Control) = Sphericity Assumed 2511.639 142 17.688

Greenhouse-Geisser 2511.639 71.028 35.361

Huynh-Feldt 2511.639 71.029 35.361

Lower-bound 2511.639 71.000 35.375

a. Computed using alpha = .05

Discussion

This experimental study aimed to exam the efficacy of
the Stage-Matched Intervention in changing the digital
gaming behavior within male high school students. The
study findings displayed that participants in the study
and control groups use more smartphone as a device
for digital gaming (n = 70; 97.2 vs n = 67; = 93.1%)
respectively. This finding contradicts the results achieved
by Mboya et al who demonstrated that 70% of participants
use their personal devices such as tablets, computers,
and cell phones to access the internet®.

The study results revealed that participants spent two or
more hours per week on digital gaming. This finding is
supported by studies by Salmensalo et al, and Manniko
et al**?®, which revealed that participants on average,

spend of 110 minutes dailly on digital gaming and
Alzahrani (2024) who noticed that 45% of participants
used electronic devices for seven hours or longer,
followed by 41.2% who used them for 4 to 6 hours and
only 14% for 1-3 hours®,

Most of participants were in the study group in pretest at
Precontemplation and Contemplation Stages. However,
in posttest | and posttest I, most of them became at
Preparation, Action, and Maintenance Stages. For
participants in the control group in pretest, more than half
were at Precontemplation and Contemplation Stages
and remained at the same stages at the posttest | and
the posttest II. These findings revealed the efficacy of
the administered intervention moving participants in the
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study group to higher Stages of Change. These findings
go parallel to that obtained by Faust (2017) who informed
that the majority of participants were in Precontemplation
(h=219; 68.7%), followed by participants who were in
the Contemplation (n = 34; 10.7%)%.

The values of the Pros of refraining from problematic
digital gaming for the study group has substantially
increased over time, with notable differences in its values.
The omnibus effect for this analysis was .608, which
reflects an approximate value 60% of the total variance
in the Pros of refraining from problematic digital gaming
values in the administered intervention is accounted for
by the variance.

The pairwise comparison investigation revealed variations
in time in their values. The findings demonstrate a
consistent and unchanging effect of the TTM-based
Stage-matched intervention provided throughout time.
There was a significant difference in the control group
in the Pros of refraining from problematic digital gaming
over time. The omnibus effect for this analysis was .060,
which represents an approximate value of 0.6% the
probability accounts for a portion of the entire variance
in the Pros values.

The values of the Cons of refraining from problematic
digital gaming for the study group significantly improve
over time with significant differences in its values.
The omnibus effect for this analysis was .323, which
reflects that approximately 32% of the total variance in
the Cons of refraining from problematic digital gaming
findings is justified by the variance in the implemented
intervention. The pairwise comparison analysis revealed
time-dependent variations in their values. The results
demonstrate a stable and unaltered effect of the TTM-
based Stage-matched intervention provided over time.
The control group had a considerable difference in
the Cons of refraining from problematic digital gaming
over time. The omnibus effect for this analysis was
159, which reveals that approximately 15% of the total
variance in the Cons values is determined by probability.

The source of the aforementioned difference is attributed
to the fluctuations in the values of Cons of refraining from
problematic digital gaming over time.

Conclusion

The Stage-matched intervention effectively proceed
participants from lower to higher Stages of Change.
The TTM Stage-matched intervention that was given to
the participants caused them to use more Processes
of Change that help them advance to higher Stages
of Change. The participant's Decisional Balance of
abstaining from problematic digital gaming improved
invariantly and consistently after receiving the TTM Stage-
matched intervention.

Implications

It is important that the Transtheoretical Model of Change-
Stage-matched intervention be repeated to a wide range
of students across Irag as possible even more countries.
Considering behavior in terms of Stages of Change has
the main advantage of making it easier to identify barriers
and associated psychological and cognitive elements at
every Stage. This makes it possible to create stage-based
interventions more easily, which can be more efficacious
compared to non-stage matched interventions.
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Appendix

Guideline of goals, processes, and strategies for changing problematic digital gaming behavior in each Stage of Change.

Stage Goal Processes

Increase awareness
of the need to change

Precontemplation Consciousness Raising
Dramatic Relief
Environmental Reevaluation

Self-Reevaluation

Strategies

Provide education about the risks of problematic digital gaming.

Provide information on the benefits of refraining from problematic digital gaming.
Give personalized feedback about the risks of current behavior (problematic
digital gaming).

Discuss feelings and perceptions offer active/inactive behavior.

Discuss how sedentary lifestyle affects role implementation and social activities.
Encourage thinking about the benefits of refraining from problematic digital
gaming for oneself.

Encourage thinking about change.

Increase motivation
and the confidence in
ability to change

Contemplation Consciousness Raising
Dramatic Relief
Self-Reevaluation

Social Liberation

Identify questions about refraining from problematic digital gaming and continue
to provide education about personal risk of problematic digital gaming and the
benefits of refraining from problematic digital gaming.

Discuss feelings and perceptions about loss of cardiovascular fitness due to

problematic digital gaming.

Find out what is stopping the individual from refraining from problematic digital
gaming.

Decrease the barriers to refraining from problematic digital gaming.
Encourage reflection on the ways in which problematic digital gaming affects
their life.

Point out people who are include refraining from problematic digital gaming in
their lives.

Increase awareness of opportunities that exist to encourage refraining from
problematic digital gaming.

Negotiate a plan
for refraining from
problematic digital
gaming

Consciousness Raising
Self-Reevaluation
Helping Relationships
Social Liberation

Preparation

Further provide information about the benefits of refraining from problematic
digital gaming and the personal risks of problematic digital gaming.

Create a new self-image as refrainer from problematic digital gaming.

Make public commitment to refraining from problematic digital gaming.

Identify alternatives to refraining from problematic digital gaming.

Make a plan for refraining from problematic digital gaming.

Gather support from others.

Encourage a component of behavioral change where they can experience
success.

Reaffirm commitment
and follow-up

Action Reinforcement Management
Helping Relationships
Counterconditioning

Stimulus Control

Frequent positive reinforcement with rewards for refraining from problematic
digital gaming.

Find refrainer buddies.

Mobilization of social support to participate in the process or reinforce the

process.
Check off each time you refrain from problematic digital gaming.
Plan for resisting the temptation to paly digital gaming.
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Abstract

Background: Dural sinus thrombosis (DST) is a severe condition that should be diagnosed with magnetic resonance imaging (MRI) and treated
as soon as possible. We aimed to assess the diagnostic value of image processing algorithms and artificial intelligence in diagnosing and locating
venous sinus thrombosis.

Methods: This is an analytic-descriptive, retrospective cross-sectional study performed from 2020-2022 on medical records of patients suspected
of cerebral vein thrombosis who underwent 3DMRV and T2WI sequences imaging. T2WI coronal and sagittal images of patients were obtained from
Kashani Hospital PACS system. In smartening the diagnosis of cerebral venous thrombosis, the areas marked in sagittal, coronal T2 images, and
the patient MRV 3D image were used for the presence of venous sinus thrombosis to teach the intelligent algorithm. In the first stage, images of
100 standard sagittal and coronal MRI samples from the brain's venous sinuses were entered into the PYTHON software for software training. In the
thrombosis evaluation stage (test), the patient's sagittal and coronal T2 images were given to the algorithm, and the algorithm intelligently segments
the areas suspected of thrombosis. Then we evaluated the patient's MRV 3D image to confirm the result. Using this training, the program should
identify the thrombosis area in the patient's MRV 3D image with appropriate accuracy.

Results: The accuracy of artificial intelligence in diagnosing superior sagittal thrombosis was 99.1%, and its accuracy for the right sigmoid sinus,
left sigmoid sinus, and right and left transverse sinus were 75.8%, 73.6%, 71.5%, and 70.4% respectively.

Conclusion: \We showed that artificial inteligence has high accuracy rates in image processing algorithms and artificial intelligence in diagnosing
different areas of venous sinus thrombosis. This data could have critical importance in clinical practice.

Key words: Dural sinus thrombosis, Diagnosis, Artificial Inteligence, Magnetic Resonance Imaging.

Resumen

Antecedentes: | a trombosis del seno dural (TSD) es una afeccion grave que debe diagnosticarse con resonancia magnética (RM) y tratarse lo
antes posible. Nuestro objetivo era evaluar el valor diagndstico de los algoritmos de procesamiento de imagenes v la inteligencia artificial en el
diagnostico v la localizacion de la trombosis del seno venoso.

Métodos: Se realiza un estudio transversal analitico-descriptivo y retrospectivo entre 2020-2022 sobre historias clinicas de pacientes con
sospecha de trombosis venosa cerebral a los que se les realizd imagen SDMRV y secuencias T2WI. Las imégenes coronales y sagitales T2WI de
los pacientes se obtuvieron del sistema PACS del Hospital Kashani. Para mejorar el diagnéstico de la trombosis venosa cerebral, se utilizaron las
areas marcadas en las imagenes T2 sagital y coronal y la imagen 3D MRV del paciente para detectar la presencia de trombosis del seno venoso y
ensefar el algoritmo inteligente. En la primera etapa, se introdujeron en el software PYTHON imagenes de 100 muestras estandar de RM sagital y
coronal de los senos venosos cerebrales para el entrenamiento del software. En la etapa de evaluacion de la trombosis (prueba), se proporcionaron
al algoritmo las imagenes T2 sagitales y coronales del paciente, y el algoritmo segmento de forma inteligente las areas sospechosas de trombosis.
A continuacion, se evalud la imagen MRV 3D del paciente para confirmar el resultado. Utilizando este entrenamiento, el programa deberia identificar
el érea de trombosis en la imagen MRV 3D del paciente con la precision adecuada.

Resultados: La precision de la inteligencia artificial en el diagndstico de la trombosis sagital superior fue del 99,1%, y su precision para el seno
sigmoideo derecho, el seno sigmoideo izquierdo y el seno transverso derecho e izquierdo fue del 75,8%, 73,6%, 71,5% Yy 70,4%, respectivamente.
Conclusiones: Demostramos que la inteligencia artificial tiene altas tasas de precision en algoritmos de procesamiento de imagenes e inteligencia
artificial en el diagnéstico de diferentes areas de trombosis del seno venoso. Estos datos podrian tener una importancia critica en la practica clinica.

Palabras clave: Trombosis del seno dural, Diagndstico, Inteligencia Artificial, Resonancia Magnética.
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Introduction

Dural sinus thrombosis (DST) is the occlusion of a
dural sinus by a blood clot that could result in brain
congestion?, The epidemiology of DST is different in
various studies, but it has been estimated to be between
2 and 5 per milion per year®*, It has also been shown
that DST is relatively common in Iran. In more than 70%
of cases, this complication is caused by an underlying
disease in one of the body's organs that must be treated
for the primary cause®.

Important veins in the brain include superior and inferior
cerebral veins, superficial middle cerebral veins, the
great cerebral vein (of Galen), internal cerebral veins,
and the superior and inferior cerebellar veins®, The blood
collected by these veins eventually enters the internal
jugular vein at the base of the skull’.

Risk factors for DST include all conditions that can
lead to a hypercoagulable state, such as pregnancy,
obesity, cancer, and tumors. Other risk factors include
antiphospholipid syndrome, C and S protein deficiency,
antithrombin Il deficiency, factor V Leiden mutation,
collagen vascular diseases such aslupus, granulomatosis
with polyangiitis, Behcet syndrome, and the use of
certain drugs such as oral contraceptive pills®®,

Diagnosis of this disease is based on both clinical
assessment and imaging. Symptoms of DST are usually
due to increased intracranial pressure and include
severe headaches, blurred vision, nausea and vomiting,
and even seizures'®, Computed tomography (CT) scans
and magnetic resonance imaging (MRI) are generally
used to assess DST. DST produces two categories
of symptoms that should be considered'. To see the
thrombus inside the sinus, a CT scan and a standard
MRI should be conducted, as well as an evaluation
of the venous system with a CT scan (CTV) or MRI
(MRV). Changes in the parenchyma (venous infarction)
could also manifest themselves in the form of edema or
bleeding (ICH or SAH)®.

MRI, in combination with 3DMRYV, is the most sensitive
test for DST. On MR, the appearance of thrombosis varies
with its age. Therefore, they are divided into three groups:
acute, subacute, and chronic thrombosis'™. Flow void
loss, usually seen in T2 images, is a sensitive diagnostic
parameter. Thrombosis is detected in MRV images as a
high-flow signal disappearance within the sinus'.

Diagnosing DST in MRl images using image processing
algorithms and artificial intelligence is critical. At present,
the diagnosis of this disease is made by radiologists.
The diagnostic accuracy could be affected by different
factors. On the other hand, artificial inteligence methods
have been used in various medical fields, such as brain
tumor diagnosis, cancer diagnosis, etc., and have shown
positive results™,

Artificial intelligence has not been used previously in the
diagnosis of DST. It could reduce the processing time of
images, have high diagnostic values, identify the affected
area and detect the presence of thrombosis™. For
intelligent image processing, various software has been
utilised so far'é1”,

Due to the importance of DST and the critical diagnostic
roles of MRI and considering the potentials of artificial
intelligence in processing the MRIimages and diagnosing
the DST, we aimed to evaluate the diagnostic value of
image processing algorithms and artificial inteligence
in diagnosis and locating venous sinus thrombosis
compared to 3DMRV, T2WI sequences.

Methods and material

This is an analytic-descriptive, retrospective cross-
sectional study performed in 2020-2022 at Kashani
hospital, affiliated with Isfahan University of Medical
Science. The current study was conducted on medical
records of patients admitted in 2020-20271 in the medical
center with suspected cerebral vein thrombosis and
subsequently underwent 3SDMRV and T2WI sequences
imaging. The study protocol was approved by the
Research Committee of Isfanan University of Medical
Sciences and the Ethics committee has confirmed it (IR.
MUI.MED.REC.1400.277).

The inclusion criteria were:

- Complete medical records.

- Patients with clinical presentations of cerebral vein
thrombosis.

- Informed consent to participate in this study.

Patients with a lack of consent, incomplete data, or
cases with poor-quality images were excluded.

The sampling method of our study was a census
including all patients who met the mentioned criteria.
Relevant images were extracted by one specific person
from the colleagues of this study during the specified
time to access this archive and were then interpreted
by the project colleagues. Patients' information was
anonymised and only used as a final report to improve
the diagnostic status.

T2WI coronal and sagittal images of patients were
obtained from Kashani Hospital PACS system.
After these pictures were reviewed, information was
extracted, and venous sinus thrombosis and its variants
were positive. The location of the thrombus in the
T2WI sequence in the sagittal and coronal view in a
Clear cross-section was manually marked to be used
as Ground Truth images to evaluate the segmentation
performance of the proposed intelligent algorithm. The
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final confirmation of the presence of venous thrombosis
was obtained by examining the three-dimensional image
of MRV in the sagittal and coronal view of the patient by
a specialist physician.

To improve the diagnosis of cerebral venous
thrombosis, the areas marked in sagittal, coronal T2
images, and the patient MRV 3D image were used for
the presence of venous sinus thrombosis to teach the
inteligent algorithm. In the first stage, images of 100
standard sagittal and coronal MRl samples from the
brain's venous sinuses were entered into the PYTHON
software for software training. In the second stage,
images of several standard cases and several instances
of venous sinus thrombosis were given to the software
in the blind form to evaluate and validate its ability to
detect and differentiate.

In the thrombosis evaluation stage (test), the patient's
sagittal and coronal T2 images were given to the
algorithm, and the algorithm intelligently segments the
areas suspected of thrombosis. We then evaluated
the patient's MRV 3D image to confirm the final result.
Using the training, the program should identify the
thrombosis area in the patient's MRV 3D image with
appropriate accuracy.

Model:

The proposed architecture is illustrated in Figure 1. A
DensNet subnetwork is used as the encoder network in
DoubleU-Net, followed by a DensNet decoder network.
The differences between DoubleU-Net and U-Net are
the use of DensNet in the first network (NETWORK 1), the
ASPP in the second, and the decoder block in the third
network (NETWORK 2). NETWORK 1 and NETWORK
2 encoders and decoders use sgueeze-and-excite
blocks [21]. By multiplying the output of NETWORK
1 by the input of the same network, element-wise
multiplication is performed. NETWORK 2 uses ASPP
and squeeze-and-excite blocks as its only differences
from DoubleU-Net. There are no changes to the other
components. NETWORK 1 generates a predicted mask
(Output1) by feeding the input image to the modified
U-Net. This output is then multiplied by the input image
and the mask to create another mask (Output2), which
is then input to the second modified U-Net. To compare
the intermediate mask (Output™) with the final predicted
mask (Output?), we concatenate the two masks
(Output1 and Output?). By retrieving the input image
and its corresponding mask again and concatenating
with Qutput?2, we can improve the output feature map
produced by NETWORK 1. In the proposed architecture,
we use two U-Net architectures to accomplish this.
According to the proposed networks, squeeze-and-
excite blocks reduce redundant information and pass
the most pertinent information. Feature maps can be
extracted with ASPP, leading to high-resolution feature
maps that show superior performance’™ in modemn
segmentation architectures.

Encoder Explanation:

The first encoder in DoubleU-Net (encoder?) uses
pre-trained DensNet, whereas the second encoder
(encoder?), is built from scratch. In each encoder,
information fromthe inputimage isencoded. Inencoder?,
each encoder block performs a 3x3 convolution,
followed by a batch normalization. Regularizing the
model and reducing the intemal covariant shift are
the benefits of batch normalization. In this model,
nonlinearity is introduced through the application of a
Rectified Linear Unit (ReLLU) activation function. Feature
maps are enhanced by an enhancement block that
squeezes and excites. After max-pooling, the spatial
dimension of the feature maps is reduced with a 2 by 2
window and stride 2.

Decoder Explanation:

The decoders for the entire U-Net network are modi-
fied slightly from that of the original U-Net, as seen in
Figure 1. By performing two 2-by-2 bilinear upsam-
plings on the input feature maps, each decoder block
doubles the output dimension of the feature maps. To
create the output feature maps, we concatenate the
appropriate skip connection feature maps together.
As opposed to the first decoder, which only uses skip
connections from one encoder, the second encoder
uses skip connections from both encoders, thersby
enhancing the quality of the output feature maps and
maintaining spatial resolution. In this next stage, we
perform two 3-by-3 convolutions followed by batch
normalization and RelLU activation. Afterwards, we use
excitation and squeeze blocks. Our final step is to ap-
ply a sigmoid activation function to the convolution lay-
er, which contributes to generating the masks for the
corresponding modified U-Nets.

Figure 1: Block diagram of the modified DoubleU-Net architecture.
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Evaluation Indicators

A number of evaluation criteria were used for assessing
the model, such as accuracy Equation (1), precision
Equation (2), and recall Equation (3) to assess the
effectiveness of our method and analyze the accuracy of
"TASK" recognition and classification.

(TP+TN))

Accuracy = 1)
((TP+TN-+FP+FN))
o TP

Precision = (@)

(TP+FP)
Recall = " 3
e TEWEN] ©)

The number of correctly identified "TASK" is determined by
the number TP, while the number of incorrectly identified
other ""TASK" is determined by the number TN. The
number of correctly identified other ""TASK" is determined
by the number FP, and the number of incorrectly identified
"TASK" is determined by the number FN. In this case,
precision refers to the percentage of correctly predicted
"TASK" " within the data compared to all of the correct
grape leaf samples and the incorrectly predicted correct
samples. Referring to the percentage of true correct
samples compared to all predicted correct samples,
recall means how well all predictions were made.
Equation (4) illustrates the harmonic average F1 score of
precision and recall used for comprehensive evaluation
of the model.

2*" Recall "*" precisian "
F-Measare =

"Recall "+" precision "

Training:

As the pre-processing step, all inputs are resized to 256x
256 pixels. A data augmentation is then applied to the
raw images. This includes translation, Flip-Left-to-Right
(FlipLR), Flip-Up-to-Down (FlipUD), and rotate between
+30 and -30 degree. The images are divided into
subsets of 80% and 20% of the total number of samples

Table I: Information from artificial intelligence based on different types of cerebral vein.

for training and test to train the network, respectively.
Due to the lack of data in this dataset, the allocated data
for the train is also divided for validation (10% of train)
during the training process. The number of epochs was
50 with a batch size of 32 and an Adam [42] optimizer.
The initial learning rate of 0.008 was served. The network
was trained using the binary cross-entropy loss function,
and the training process was conducted on the Google
Colab graphics processing unit.

Results

The codes were entered into PYTHON software. The
accuracy of artificial inteligence in diagnosing superior
sagittal thrombosis was 99.1%, and its accuracy for
right sigmoid sinus, left sigmoid sinus, right and left
transverse sinus were 75.8%, 73.6%, 71.5%, and 70.4%
respectively (Table I).

Discussion

Inthis research, we evaluated the use of image processing
algorithms and artificial intelligence in diagnosis and
locating venous sinus thrombosis compared to 3D, MRV,
and T2WI sequences. Based on the results of our study,
the accuracy of artificial intelligence in diagnosing superior
sagittal thrombosis was 99.1% and its accuracy for right
sigmoid sinus, left sigmoid sinus, and right transverse
sinus was 75.8%, 73.6%, and 71.5% respectively.

These data show the effectiveness of image processing
algorithms  and  artificial  intelligence in  diagnosing
venous sinus thrombosis. There have been similar
previous studies. In 2013, Phinikaridou and colleagues
conducted an experimental study that evaluated image
processing algorithms and MRI images in detecting
thrombus organization in a murine model of deep
vein thrombosis. They showed that magnetization
transfer and diffusion-weighted magnetic resonance
imaging sequences are promising for staging thrombus
composition and could be helpful in guiding medical
intervention'. Kardaras and others performed another
study in 2019. They assessed advanced image analysis
techniques for pediatric deep vein thrombosis imaging
scans. It was indicated that image analysis techniques
could accurately diagnose thrombosis'®. These data are
in line with the findings of our study.

Type Precision Recall F1-score Accuracy
Superior sagittal 0.9829 0.9914 0.9871 0.9914
Rt sigmoid 0.8873 0.7581 0.8040 0.7581
Lt sigmoid 0.8332 0.7364 0.7784 0.7364
Rt transvers 0.5115 0.7152 0.5964 0.7152
Lt transvers 0.5589 0.7043 0.5908 0.7043
All left 0.8656 0.8671 0.8616 0.8671
All right 0.8873 0.7581 0.8040 0.7581
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The important point is that we evaluated patients with
venous sinus thrombosis and indicated that the accuracy
of artificial intelligence in diagnosing superior sagittal
thrombosis was 99.1%. This could have high clinical
values and be used in diagnosing superior sagittal
thrombosis. Another study by lorahim and colleagues
in 2014 emphasized the use of image processing
algorithms and artificial intelligence in deep venous
thrombosis (DVT)%.

Another point is that most previous studies have
assessed using image processing  algorithms  and
artificial intelligence in evaluating DVT?'22, However, in
this study, we assessed venous sinus thrombosis. Sheth
and others performed a similar analysis in 2018 on 27
patients with dural venous sinus thrombosis. Based on
the results of this study, image processing algorithms
have high accuracy and clinical values in diagnosing this
disease. It was also mentioned that the type and quality
of venous collaterals influence outcomes and study
results®®, These data are consistent with our findings.

The main results of our study were high accuracy rates
of image processing algorithms and artificial intelligence
in diagnosing different areas of venous sinus thrombosis.
These data could have critical importance in future clinical
practice. The limitations of our study were the restricted
population size and the conducting of the study in a
single center. Multicentric studies on larger populations
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Abstract

Introduction ad aim: A significant number of professionals in high-risk situations have been infected by COVID-19, due to a lack
of adequate respiratory protective equipment or to poor peripheral sealing fits. The main aim of this study was to determine whether
there are statistically significant differences in the level of respiratory protection in high-risk situations against contagion from COVID-19
or other harmful biclogical agents regarding the use of type IIR surgical face masks (SFM) and filtering face masks (FFP2) used either
individually with or without the ADEMA MAS SAFER sealing device (AMS) or simultaneously, through gualitative fit tests.

Methods: The device proposed is a thermoplastic resin ring composed of a reusable, biodegradable polylactic acid designed to
be used in a healthcare environment. Qualitative fit tests were conducted using a sodium saccharin solution to evaluate respiratory
protective equipment in professionals in hospital, emergency, and early childhood centers.

Results: Only 5% of individuals who carried out the fit test on the SFM with the AMS sealing device and 7.5% of those who used the
FFP2 with the AMS sealing device perceived the sweet taste of the sodium saccharin; whereas 100% of those who carried out the test
with the SFM without the AMS sealing device, 100% of those who used the double FFP2 and SFM simultaneously, and 95% of those
who used the FFP2 without the AMS sealing device perceived the sweet taste of the sodium saccharin (p-value<2.2-10°79).
Conclusions: Therefore, the use of a personalized polylactic acid peripheral sealing device together with a filtering or surgical mask
significantly provides a high level of respiratory protection in high-risk situations against contagion from COVID-19 or other biological agents.

Key words: COVID-19, SARS-CoV-2, aerosols, face masks.

Resumen

Introduccién y objetivos: Un nimero significativo de profesionales en situaciones de alto riesgo se ha infectado de COVID-19 debido
a la falta de equipos de proteccion respiratoria adecuados o a un sellado periférico deficiente. El principal objetivo de este estudio fue
determinar si existen diferencias estadisticamente significativas en el nivel de proteccion respiratoria en situaciones de alto riesgo contra
el contagio de COVID-19 u otros agentes bioldgicos nocivos en relacion con el uso de mascarillas quirdrgicas tipo IR (SFM) y mascarillas
filtrantes (FFP2), utiizadas de manera individual, con o sin el dispositivo de sellado ADEMA MAS SAFER (AMS), o simultaneamente,
mediante pruebas de ajuste cualitativas.

Metodologia: El dispositivo propuesto es un anillo de resina termoplastica compuesto por un acido polilactico reutilizable y biodegradable,
disefiado para su uso en entornos sanitarios. Se realizaron pruebas de ajuste cualitativas utilizando una solucion de sacarina sodica para
evaluar el equipo de proteccion respiratoria en profesionales de hospitales, servicios de emergencia y centros de educacion infantil,
Resultados: Solo el 5% de los individuos que realizaron la prueba de ajuste con la SFM y el dispositivo de sellado AMS, vy el 7,5% de
aquellos que usaron la FFP2 con el dispositivo de sellado AMS, percibieron el sabor dulce de la sacarina sddica; mientras que el 100%
de los que realizaron la prueba con la SFM sin el dispositivo de sellado AMS, el 100% de los que usaron tanto la FFP2 como la SFM
simulténeamente, v el 95% de los que usaron la FFP2 sin el dispositivo de sellado AMS percibieron el sabor dulce de la sacarina sddica
(p-value<2.2-10°79),

Conclusiones: Por lo tanto, el uso de un dispositivo de sellado periférico personalizado de acido polilactico junto con una mascarila
filtrante o quirdrgica proporciona un nivel de proteccion respiratoria significativamente alto en situaciones de alto riesgo contra el contagio
de COVID-19 u otros agentes biologicos.

Palabras clave: COVID-19, SARS-CoV-2, aerosoles, mascarillas.
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Clinical trial on the level of respiratory protection of IR surgical and FFP2 filtering face masks with and without a peripheral sealing
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Introduction

The pandemic situation caused by Severe Acute
Respiratory  Syndrome  Coronavirus 2 (SARS Cov-
2), or Coronavirus Disease 2019 (COVID-19), made
the use of face masks compulsory for the general
public, in order to limit the spread of viral particles
through respiratory activity, by blocking the inhalation
of contagious particles’. A variety of professionals
make up a highly exposed, greatly vulnerable group to
COVID-19, including healthcare workers, emergency
teams, and early childhood education staff, due to
the nature of their work?. The Occupational Safety and
Health Administration (OSHA) in the United States of
America (USA) classifies these professionals as having
a "very high risk” of infection®. Thus, new protective
requirements have been implemented, with the
recommended use of filtering face masks replacing
the surgical face masks previously used by these
professionals®. However, a major challenge when
using these masks is achieving a proper fit, which is
a critical factor in the design of face masks against
COVID-19 and other contagious pathogens. Due to
their standardized, non-individual nature, FFP masks
only achieve an optimal fit in 10-20% of users®.

With regard to the Respiratory Protective Equipment
(RPE) that exposed professionals should use, according
to European regulations there are three types: surgical
face masks that are classified as Type |, I , and IR,
regulated by EN 14683: 2019 + AC: 2019¢; filtering
face masks that are classified as FFP1, FFP2, and
FFP3, regulated by EN 149: 2001 + A1: 20097; and
double face masks that encompass the technical and
functional properties of both surgical and filtering face
masks, and as such comply with both Regulations®.
There is reason to believe that the simultaneous use of
both face masks could compromise the user’s ability to
breathe, as air would have to go through both tissues
while both breathing in and out. However, one study
showed that the use of a surgical mask together with an
FFP respirator provided greater respiratory protection®.
A recent review of the literature recommended surgical
masks as the standard protective device for healthcare
workers, especially for workers performing non-
medical work, as these masks seem to have the same
effectiveness as N95 respirators, which correspond to
FFP2 in the United States. Additionally, surgical masks
are less costly, more comfortable, and require less
breathing effort™.

Nevertheless, fit is the main factor that needs evaluation
when verifying the ability of a mask or respiratory protective
equipment to reduce the inhalation and propagation of
fine particles'’. Previous studies have shown that the
benefit of using materials that offer high filtration efficiency
is probably reduced or significantly cancelled out if the
mask is used with a poor fit'”” and that an ineffective
face seal is the main cause of air contamination through

masks'®. Prior studies demonstrated that the use of
fitting devices®, adhesives's, and orthopedic devices™
over a surgical mask or a filtering mask can improve the
mask’s protection against simulated aerosols, which
could increase their protection against airbome viruses.

A study conducted at ADEMA University School —
University of the Balearic Islands — presented ADEMA
MASK SAFER (AMS), a personalized peripheral sealing
device to be used jointly with type lIR surgical face masks
(SFM), demonstrating 95% effectiveness in the protection
of people against simulated aerosols, as opposed to an
effectiveness of 0% for the SFM alone. Further, the study
showed that the combination of AMS over a surgical face
mask (SFM + AMF) was certified as Personal Protective
Equipment by a laboratory authorized by the National
Accreditation Bodies in Spain [Entidades Nacionales de
Acreditacion en Esparia (ENAC)]. The device is a ring of
thermoplastic resin obtained from corn starch based on
polylactic acid (PLA) which is suitable for medical use as
well as being reusable (it can be disinfected with 0.1%
sodium hypochlorite) and biodegradable. The AMS s
manufactured in three standard sizes (small, medium,
and large) and can be adapted by finger pressure on the
face of each individual by pre-heating to 60° C. Thereby,
the AMS becomes a personalized peripheral sealing
device individually adjusted to the measurements and
facial profile of each user over a mask® (Figure 1).

Figure 1: Subject using the AMS personalized peripheral sealing device,
designed at ADEMA University School — University of the Balearic Islands — with
a surgical face mask.
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Thus, considering the recommended respiratory
protective equipment and the importance of an adequate
fitin all face masks, the aim of the present clinical trial was
to evaluate and compare the level of respiratory protection
of type IR surgical face masks (SFM) and filtering face
masks (FFP2) used individually with and without the AMS
fitting device or simultaneously using both masks (FFP2
with SFM), through a qualitative fit test in accordance with
OSHA regulation 29 CFR 1910.13415, in professionals
considered to be highly exposed and vulnerable to
COVID-19, such as healthcare staff, emergency teams,
and early childhood education staff.

Materials and methods

The present study was approved by the Balearic Islands
Ethical Research Committee (CE-IB) (B 4259 PI). The
people who participated in this study gave their written
informed consent. It was also registered as a clinical trial
at ClinicalTrials.gov with registration code NCTO5079308.

The purpose of the research study was to determine
whether there are statistically significant differences in
the level of respiratory protection in high-risk situations
against contagion from COVID-19 or other harmiul
biological agents in subjects using filtering masks (FFP2)
with or without a peripheral sealing device (AMS), Type
IR surgical face masks (SFM) with or without AMS, and
subjects using the FFP2 simultaneously with the SFM.

Sample size calculation

First of all, a calculation of the sample size was performed
on the number of individuals per group, with the expected
effect size estimated to be 0.8 from a previous pilot studly.
A significance level of 0.05 and a contrast power value of
85% were used. A large effect size was assumed (f=0.8)
and the size of each group was set at 30, which resulted
in a minimum number of 29 individuals in each of the
groups.

Recruitment of participants

For this study, a total of 210 people were selected. The
inclusion criteria were as follows: people familiar with the
use of masks, lack of systemic diseases, between 18
and 65 years of age, lack of evident facial hair, and having
signed the informed consent form approved by the CEI-
IB. The exclusion criteria consisted of: people unfamiliar
with the use of masks, allergy or intolerance to sodium
saccharin or other materials used in the study, relevant
systemic diseases, under 18 or over 65 years old, and
the presence of a beard, sidebumns, moustache or any
other evident face alteration. Pregnancy was excluded
from the study as was refusal to sign the informed
consent form approved by the CE-IB.

Participants were recruited from different settings to
achieve great diversity and to control for representativity
bias. They were selected from ADEMA University School

- UIB, the nursing staff in the Infectious Diseases Service
at Son Espases University Hospital, the 112 Emergency
Service in the Autonomous Community of the Balearic
Islands, and the Directorate General for Planning and
Centers of the Regional Ministry of Education (Balearic
Islands, Spain). Participants were randomly assigned to
one of the five groups and subgroups after agreeing to
participate in the study voluntarily and freely by signing
the informed consent form approved by the CEI-IB.

Qualitative fit test

To evaluate the fit of the respiratory protective equipment
with and without the AMS personalized peripheral sealing
device, a sweetness sensitivity test was performed
using the 3M Qualitative Fit Test Apparatus FT-10 (Saint
Paul, Minnesota, U.S.), which complies with the current
standards of the Occupational Security and Health
Administration (OSHA), in accordance with the protocol
described in a previous study by ADEMA University
School - UIB®,

Manufacture of the ADEMA MASK SAFER (AMS)
thermoplastic device

ADEMA University School - UIB is an institution that has
been authorized to manufacture healthcare products, and
as such carried out the design and manufacture of the
ring-shaped polylactic acid thermoplastic resin device.
The device is manufactured using a 3D printer cara Print
4.0 (Kulzer Hanau, Germany) after being designed using
Blender 3D software. Although it comes in standard sizes,
itis a thermoplastic ring that when heated (by submerging
in hot water at 60°C for 1-2 min) can be adapted by
finger pressure to the face of each individual, hardening
after 156-20 seconds as it cools to room temperature.
After this procedure, the ring retains the exact shape of
the facial surface, resulting in a personalized device fitted
to the anatomical characteristics of each individual. After
shaping the device, it can be adjusted to users wearing
a type lIR surgical face mask (SFM) or a filtering face
mask (FFP2) by placing the mask’s elastic bands or an
accessory elastic over the hooks of the device.

Sensitivity test

In order to verify the qualitative fit of each of the groups
and subgroups in the clinical trial, the 3M Qualitative Fit
Test Apparatus FT-10 Kit (Saint Paul, Minnesota, U.S.)
was used, consisting of a hood, collar, and nebulizers,
complying with the current OSHA standard.

Before performing the actual fit test, a sensitivity test was
carried out to ensure the subject was able to taste the
sweetness by using minimal concentrations of sodium
saccharin (0.83 grams of sodium saccharin USP in
100 ml of water). The subject placed the hood in such
a way as to leave 15 cm between their face and the
screen, without using the face mask, and was invited to
breathe normally through their mouth with their tongue
slightly extended and to raise their hand if they tasted
the saccharin-sensitive solution. The nebulizer was held

ACADEMIC JOURNAL OF HEALTH SCIENCES
2025/40 (1): 95-105

97



Pere Riutord-Sbert et al.

vertically in the circular opening in the screen of the hood
to dissipate the aerosol inside by pressing the nebulizer
in sets of 10 times (maximum 30 times), until the subject
was able to detect the sweet solution in their oral cavity.
In each subject, the number of nebulizer squeezes
necessary until they could detect the sweet taste of the
solution was noted. Subjects who were unable to taste
the sensitivity solution after 30 squeezes of the nebulizer
were excluded from the research study and considered
not sensitive. In affirmative cases, the subject rinsed
their mouth with water and waited 15 minutes before
performing the actual fit test®,

Fit test

Forthe fittest, a solution of concentrated sodium saccharin
(83 grams of sodium saccharin USP in 100ml of water)
was used following the same technique described above.
The respiratory protective equipment was placed on the
facial surface of the individual 5 minutes before the fit test
to ensure proper adaptation. The hood and collar were
placed on the individual as described in the sensitivity
test, and the nebulizer was squeezed the same number
of times as indicated in the sensitivity test for the same
individual. After 30 seconds, the nebulizer was squeezed
half the number of times and this procedure was repeated
every 30 seconds until the end of the test, with a total
duration of seven minutes (Figure 3). In general, during
the qualitative fit test, a total of seven mobility exercises
were performed, each lasting 60 seconds, and the
nebulizer was squeezed every 30 seconds:

Phase 1: normal breathing

Phase 2: slow, deep breathing

Phase 3: breathing while shaking their head

Phase 4. breathing while nodding

Phase 5: breathing while reciting the alphabet
Phase 6. breathing while bending up and down from
the waist.

Phase 7: normal breathing

If the fit test was completed within the seven minutes
without the individual detecting the sweet taste, the
respiratory protective equipment seal was considered
optimum or adequate and the experiment was classified
as a PASS. If the subject detected the sweet taste before
the seven minutes, the fit was considered inadequate
and was classified as a FAIL, noting the time taken to
detect the sweet taste according to the protocol of the
3M FT-10 fit test® (Figure 2).

Statistical analysis

The purpose of the study was to determine whether
there are statistically significant differences in the level
of respiratory protection in situations of high risk of
contagion from COVID-19 or other harmful biological
agents in subjects using filtering face masks (FFP2) with
or without the AMS sealing device, type IR surgical face
masks (SFM) with or without the AMS sealing device, and
subjects using the FFP2 simultaneously with the SFM,

Figure 2: Subject with a type IIR surgical face mask with the AMS sealing device
taking the qualitative fit test with the hood and nebulizer of the 3M FT-10 fit test Kit.

To this end, a cross-sectional Case-Control study was
designed in which the following groups and subgroups
were formed:

1. Group 1 FFP2: An initial group that used the FFP2
filtering face masks in which the cases corresponded
to the subgroup made up of subjects using the FFP2
filtering face mask with the AMS device (Subgroup
1a FFP2+AMS), while the controls corresponded to
the subgroup of subjects using the FFP2 filtering face
mask without the ADEMA sealing device (Subgroup
1b FFP2-).

2. Group 2 SFM: A second group that used type IIR
surgical face masks in which the cases corresponded
to the subgroup made up of the subjects using the
type IR surgical face mask with the AMS sealing
device (Subgroup 2a SFM+AMS), while the controls
corresponded to the subgroup of subjects who only
used the type IIR surgical face mask without the AMS
sealing device (Subgroup 2b SFM-).

3. Group 3 FFP2+SFM: Finally, a third group that
used the FFP2 filtering face mask simultaneously with
the type IR surgical face mask without the AMS sealing
device (Subgroup 3 FFP2- + SFM-), while the controls
corresponded to the subjects who only used one of the
two masks without the personalized peripheral sealing
device (Subgroup 1b FFP2- and Subgroup 2b SFM-).

In each of the groups, two study variables were
established:
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) Categorical variables: Sex and Result. These are
presented by reporting the number of observations and
the corresponding percentages.

) Numerical variables; Age and Sensitivity. As these did not
follow a normal distribution, they are presented by reporting
the value of the median and the interquartile range (IQ).

Based on this design, two types of contrast are of interest;

) Intragroup: In the Intragroup contrasts, the results of
the Cases and Controls are compared within each group.
That is, in Group 1 FFP2, the results of the subjects in
Subgroup 1a FFP2+AMF must be compared to Subgroup
1o FFP2-. Similarly, in Group 2 SFM, the results of
Subgroup 2a SFM+AMS must be compared to those of
Subgroup 2b SFM-. Finally, in Group 3 FFP2+SFM, the
contrast must be compared between Subgroup 3 FFP2-
+ SFM- and Subgroups 1b FFP2- and 2b SFM-.

l) Intergroup: Meanwhile, in the Intergroup contrasts, the
Case results of the different groups must be compared.
That is, the results of the subjects in Subgroup 1a
FFP2+AMS with the results of the subjects in Subgroup
2a SFM+AMS; the results of the subjects in Subgroup
Ta FFP2+AMS with those of the subjects in Subgroup 3
FFP2- + SFM-; and, lastly, the results of the subjects in
Subgroup 2a SFM+AMS with the results of the subjects
in Subgroup 3 FFP2- + SFM-,

In order to ensure there was no bias in the selection of
subjects, before performing these contrasts between
results, it was necessary to determine whether the
groups and subgroups involved in each contrast were
duly balanced in terms of distributions by age, sex,
and sensitivity. As neither age nor sensitivity follow a

normal distribution in any of the groups or subgroups,
the comparisons needed to be performed using a non-
parametric test, in this case the Mann-Whitney Test.
For the age comparison, the Shapiro-Wilk Normality
Test was used, the result of which indicated it does not
follow a normal distribution, so the Mann-Whitney Test
was used to compare the medians of the subgroups.
To compare differences between men and women in
both subgroups, the Proportions Test was used with
a continuity correction. For the comparison of the
means of the sensitivities of the subgroups, the Mann-
Whitney Test was used. For the comparison of results,
Fisher's Exact Test was used (significant comparison
p-value < 2.2-107'°, with a power of 100%).

Results

Intragroup comparisons

In the intragroup comparisons, based on the
reported p-values, there are no statistically significant
differences in distributions by sex, age, or sensitivities
between Cases and Controls within each group
(Groups 1 FFP2, 2 SFM, and 3 FFP2+SFM), which
indicates that the subgroups are balanced and can be
compared. However, the proportion of subjects who
PASSED the sealing test is significantly higher (o-value
< 2.2:107°% and power of 100%) in the subgroups
that used the AMS sealing device (Subgroups 1a
FFP2+AMS 92.5% and 2a SFM+AMS 95%), whereas
no significant differences were observed (p-value =
0.55) between the results of subjects with FFP2 and
SFM face masks used simultaneously (Subgroup 3
FFP2- + SFM- 0%) and those who used only one of
them without the device (Subgroups 1b FFP2- 5%
and 2b SFM- 0%) (Table I).

Table I: Results of intragroup comparisons (Group 1 FFP2, Group 2 SFM, and Group 3 FFP2+SFM): Cases and controls and p-value. Contrasts according to type of
face mask with or without the AMS sealing device, sex, age and result. (FFP2: Filtering Face Piece; SFM: IR Surgical Face Mask; AMS: Adema Mask Safer; FFP2-:
FFP2 without AMS; SFM-: SFM without AMS; FFP2+SFM: FFP2 and SFM; FFP2- + SFM-: FFP2 without AMS + SFM without AMS).

Intragroup comparisons Cases
1 FFP2 1a FFP2+AMS
Sex 20 M (49%), 21 F (51%)
Age Median= 38, IQ= (22,48)
Sensitivity Median= 10, IQ= (10,10)
Result Pass = 37 (92.5%)
Fail = 3 (7.5%)
2 SFM 2a SFM+AMS
Sex 21 M (50%), 21 F (50%)
Age Median= 27, IQ= (21,38.25)
Sensitivity Median= 10, IQ= (10,10)
Result Pass = 38 (95%)
Fail = 2 (5%)
3 FFP2+SFM 3 FFP2- + SFM-
Sex 21 M (50%), 21 F (50%)
Age Median= 40.5, IQ = (28,47)
Sensitivity Median= 10, IQ= (10,10)
Result Pass =0 (0%)

Fail = 40 (100%)

Controls p-value
1b FFP2-
21 M (60%), 21 F (50%) 1
Median= 39, IQ= (26.5,49.5) 0.4465
Median= 10, IQ= (10,10) 1
Fail = 2 (5%) <2.2:107°
Fail = 38 (95%)
2b SFM-
21 M (49%), 22 F (51%) 1
Median= 29, IQ= (19,42) 0.8879
Median= 10, IQ= (10,10) 0.05618
Pass = 0, <2.2-101¢
Fail = 40 (100%)
1b FFP2- o0 2b SFM-
42 M (50%), 42 F (50%) 1
Median= 36, IQ = (21,46) 0.3037
Median= 10, IQ= (10,10) 1
Pass =2 (2.5%) 0.55

Fail = 78 (97.5%)
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In the Intragroup Comparison for Group 1 FFP2, Cases
(Ta FFP2+AMS: FFP2 mask with the AMS device)
versus Controls (1b FFP2-: FFP2 mask without the
AMS device), the Shapiro-Wik normality Test was
used for comparison between ages, the result of which
indicated it does not follow a normal distribution, so
the Mann-Whitney Test was employed to compare the
medians of the subgroups, which are not statistically
significant. In order to compare differences between
men and women in both subgroups, the Proportions

Test was used with a continuity correction, turning out
to be non-significant. For the comparison of the means
of the sensitivities of the subgroups, the Mann-Whitney
Test was used, producing non statistically significant
results. For the comparison of results, Fisher's Exact
Test was performed, demonstrating that the proportion
of Passes is significantly greater in Subgroup 1a
FFP2+AMS (92.5%) in comparison to Subgroup 1b
FFP2- (5%) (p-value < 2.2-10°7°, with a power of 100%)
(Figure 3).

Figure 3: Intragroup Comparison Group 1 FFP2. Cases (1a FFP2+AMS: FFP2 mask with the AMS device) vs Controls (1b FFP2-: FFP2 mask without the AMS device).
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In the Intragroup comparison for Group 2 SFM, Cases
(2a SFM+AMS: Type IR surgical mask with the AMS
device) versus Controls (2b SFM-: Type IR surgical
mask without the AMS device), the Shapiro-Wilk
Normality Test was used for comparison between
ages, the result of which indicated it does not
follow a normal distribution, so the Mann-Whitney
Test was employed to compare the medians of the
subgroups, which are not statistically significant.
In order to compare differences between men and
women in both subgroups, the Proportions Test was

used with a continuity correction, turming out to be
non-significant. For the comparison of the means
of the sensitivites of the subgroups, the Mann-
Whitney Test was used, producing non statistically
significant results. For the comparison of results,
Fisher's Exact Test was performed, demonstrating
that the proportion of Passes is significantly greater
in subgroup 2a SFM+AMS (95%) in comparison to
Subgroup 2b SFM- (0%) (p-value < 2.2-107°, with a
power of 100%) (Figure 4).

Figure 4: Intragroup Comparison Group 2 SFM. Cases (2a SFM+AMS: Type IIR surgical mask with the AMS device) vs Controls (2b SFM-: Type IIR surgical mask

without the AMS device).
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In the Group 3 FFP2+SFM Intragroup comparison of
Cases (3 FFP2- + SFM-; FFP2 and type IR surgical masks
simultaneously) versus Controls (1b FFP2-: FFP2 mask
without the ADEMA device; and 2b SFM-: Type IR surgical
mask without the AMS device), the Shapiro-Wilk Normality
Test was used for comparison between ages, the result
of which indicated it does not follow a normal distribution,
so the Mann-Whitney Test was employed to compare
the medians of the subgroups, which are not statistically
significant. In order to compare differences between men

and women in both subgroups, the Proportions Test
was used with a continuity correction, tuming out to be
non-significant. For the comparison of the means of the
sensitivities of the subgroups, the Mann-Whitney Test was
used, producing non statistically significant results. For the
comparison of results, Fisher's Exact Test was performed,
demonstrating that there are no significant differences
between the proportions of Passes in Subgroup 3 FFP2-
+ SFM- (0%) and Subgroups 1b FFP2- (5%) and 2b SFM-
(0%) (p-value = 0.5518) (Figure 5).

Figure 5: Intragroup Comparison Group 3 FFP2+SFM. Cases (3a FFP2- + SFM-: FFP2 and type lIR surgical masks simultaneously) vs Controls (1b FFP2-: FFP2 mask
without the ADEMA device; and 2b SFM-: Type IR surgical mask without the AMS device).
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compared. As for the comparisons of the results, there
are no significant differences (p-value = 1) between the
proportion of subjects who passed the test using the
FFP2 filtering face mask with the AMS sealing device
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(FFP2+AMS 92.5%) and that of the subjects who used
the type lIR surgical face mask with the AMS sealing
device (SFM+AMS 95%). However, both proportions
are significantly greater (p-value < 2.2-1079) than that of
subjects who used both FFP2 face masks and type IR
SFM simultaneously without the AMS device (FFP2- +
SFM- 0%) (Table II).

Table II: Results of Intergroup comparisons (1a FFP2+AMS vs 2a SFM+AMS; 1a FFP2+AMS vs 3a FFP2- + SFM-; 3 FFP2- + SFM- vs 2a SFM+AMS). Contrasts
according to Subgroup with or without AMS sealing device, sex, age and result. (FFP2: Filtering Face Piece; SFM: IIR surgical Face Mask; AMS: Adema Mask Safer;
FFP2-: FFP2 without AMS; SFM-: SFM without AMS; FFP2+SFM: FFP2 and SFM; FFP2- + SFM-: FFP2 without AMS + SFM without AMS).

Intragroup comparisons
1a FFP2+AMS vs 2a SFM+AMS

Subgroup 1
1a FFP2+AMS

Sex 20 M (49%), 21 F (51%)
Age Median= 38
IQ = (22,48)
Sensitivity Median= 10
IQ= (10,10)
Result Pass = 37 (92.5%)
Fail = 3 (7.5%)

1a FFP2+AMS vs 3 FFP2- + SFM- 1a FFP2+AMS
Sex 20 M (49%), 21 F (51%)
Age Median = 38

1Q = (22,48)
Sensitivity Median= 10
IQ =(10,10)
Result Pass = 37 (92.5%)
Fail = 3 (7.5%)

3 FFP2- + SFM- vs 2a SFM+AMS 3 FFP2- + SFM-
Sex 18 M (65%), 15 F (45%)
Age Median = 32

1Q = (28,42)
Sensitivity Median = 10
IQ=(10,10)

Result Passes = 0 (0%)

Fails = 32 (100%)

Subgroup 2 p-value
2a SFM+AMS
21 M (60%), 21 F (50%) 1
Median = 27 0.07027
1Q = (21,38.25)
Median = 10 0.1525
IQ =(10,10)
Pass = 38 (95%) 1
Fail = 2 (5%)
3 FFP2- + SFM-
21 M (60%), 21 F (51%) 1
Median = 40.5 0.5938
1Q = (28,47)
Median= 10 1
IQ =(10,10)
Pass =0 <2.2:1078
Fail = 40 (100%)
2a SFM+AMS
21 M (60%), 21 F (50%) 0.8742
Median = 27 0.08
1Q = (21,38.25)
Median = 10 0.1332
IQ = (10,10)
Passes = 38 (95%) <2.2:1078

Fails = 2 (5%)
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In the Intergroup comparison between Group 1a
FFP2+AMS (FFP2 mask with the AMS device) and 2a
SFM+AMS (Surgical maskwiththe AMS device), the Mann-
Whitney Test was used for age comparison to compare
the medians of the subgroups, which are not statistically
significant. To compare differences between men and
women between both subgroups, the Proportions Test
was employed with a continuity correction, turning out to

be non-significant. For the comparison of the means of
the sensitivities of the subgroups, the Mann-Whitney Test
was used, producing non statistically significant results.
For the comparison of results, Fisher's Exact Test was
performed, demonstrating that there are no significant
differences between the proportions of Passes in the two
subgroups 1a FFP2+AMS (92.5%) and 2a SFM+AMS
(95%) (p-value = 1) (Figure 6).

Figure 6: Intergroup Comparison Group 1a FFP2+AMS (FFP2 mask with the AMS device) vs 2a SFM+AMS (Surgical mask with the AMS device).
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In the Intergroup comparison between Ta FFP2+AMS
(FFP2 mask with the AMS device) and 3 FFP2- + SFM-
(FFP2 mask and Surgical mask simultaneously), the
Mann-Whitney Test was used to compare the medians
of the subgroups, which are not statistically significant.
To compare differences between men and women
between both subgroups, the Proportions Test was
employed with a continuity correction, tuming out to be
non-significant. For the comparison of the means of the

Subgroup

Subgroup

sensitivities of the subgroups, the Mann-Whitney Test
was used, producing non statistically significant results.
For the comparison of results, Fisher's Exact Test was
performed, demonstrating that the proportion of Passes
in the subgroup that used the FFP2mask with the AMS
device is significantly greater (FFP2+AMS 92.5%) than
the Passes in the subgroup that used both FFP2 and
surgical masks simultaneously (FFP2- + SFM- 0%) (o-
value < 2.2-10°7°). (Figure 7).

Figure 7: Intergroup Comparison Group 1a FFP2+AMS (FFP2 mask with the AMS device) vs 3 FFP2- + SFM- (FFP2 mask and Surgical mask simultaneously).
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subgroups, which are not statistically significant. To
compare differences between men and women
between both subgroups, the Proportions Test was
employed with a continuity correction, tuming out to
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be not significant. For the comparison of the means of
the sensitivities of the subgroups, the Mann-Whitney
Test was used, producing non statistically significant
results. The proportions of Passes in the subgroup
that used the surgical face mask with the AMS device
is significantly greater (SFM+AMS 95%) than that of
the Passes in the subgroup that used both FFP2 and
surgical masks simultaneously (FFP2- + SFM- 0%)
(p-value < 2.2-10°7°) (Figure 8).
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Figure 8: Intergroup Comparison Group 2a SFM+AMS (Surgical mask with the AMS device) vs 3 FFP2- + SFM- (FFP2 mask and Surgical mask simultaneously).
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In the evaluation of the variables related to ‘sex
(Proportion  Test with continuity —correction), ‘age’
(Shapiro-Wilk Normality Test and Mann-Whitney Test),
and ‘sensitivity’ (Mann-Whitney Test), the Intragroup and
Intergroup values of Cases and Controls are balanced
and as such are comparable.

In the evaluation of the ‘result’ variable (Fisher's Exact
Test), the Intragroup and Intergroup values of Cases
and Controls are statistically significant when comparing
subgroups with the AMS device and subgroups without
the device, independently of the type of mask used.
Only 5% of individuals who performed the fit test with
the type IR surgical face mask with the AMS device
and 7.5% of those who used the FFP2 filtering face
mask with said device perceived the sweet taste of the
sodium saccharin; however, 100% of the individuals who
performed the test with the surgical face mask without
the sealing device, 100% of those who used the double
FFP2 filtering and IR surgical face mask simultanecusly,
and 95% of those who used the filtering face mask
without the sealing device perceived the sweet taste of
the sodium saccharin (p-value < 2.2-10°7°),

Discussion

Theaimofthisclinicaltrialwasto compare the effectiveness
of different respiratory protective equipment in preventing
the filtration of simulated aerosols, through a qualitative
test that follows the regulations of the Occupational Safety
and Health Administration (OSHA)'®, The results showed
that not all the respiratory protective equipment tested
was effective in protecting people when inadequate
facial sealing was used. However, when the Adema
Mask Safer (AMS) personalized peripheral sealing device
was used, it provided a significant improvement in the
facial sealing of the masks, displaying an effectiveness of
92.5% when used over filtering face masks (FFP2) and
95% when used over surgical face masks (SFM). These
results agree with previous studies that demonstrated
that an adequate facial seal provided by a device used
over a facial mask is able to offer better protection against
air contamination®'”,
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Despite the limitations of the present study — the analysis
is only qualitative — a previous study showed, through
both qualitative and quantitative analysis, that the AMS
is an adequate accessory for use over surgical face
masks, complying with the requirements established in
European regulations for it to be considered Personal
Protective Equipment (PPE). The quantitative analysis of
the aforementioned study, conducted by an independent
ENAC-accredited laboratory, issued an official report to
demonstrate that the surgical face mask with the AMS
achieved a leak of only 6.5%, which was considered
optimum. Further, it improved the effectiveness observed
in FFP filtering face masks with prior anthropometric fit,
including FFP1 (<256%) and FFP2 (<11%), and was very
close to that achieved with FFP3 (<56%)°.

Other researchers carried out a study in which 30% of
healthcare workers did not pass the qualitative fit test of
their facial mask, while 68% did when they used a modified
adhesive face mask, although no study has proved this
adhesive technology with statistically significant scientific
evidence, despite it being marketed by manufacturers™.
Another study examined the impact of a clamp with
a rubber band applied over a surgical face mask by
subjecting it to quantitative fit tests, revealing improved
protection of 45% and 100% in subjects, depending on
whether the device was anchored behind the ears or with
a clip at the back of the head, respectively, but again
without statistically significant results™,

Regardless of the material of the face masks tested in
the present study, the factor that significantly improved
effectivenessin protection againstfiltration of contaminated
air was the mask fit on the face of individuals afforded
by the AMS. These findings agree with the study by
O'Kelly et al.”> who showed that N95 filtering face masks
(compatible with FFP filtering masks in Europe), surgical
masks, and cloth masks achieved low fit scores, with little
difference in protection recorded between them. Another
study suggested that an ineffective seal is the main cause
of air contamination of the air breathed among face mask
users. In this study, even the use of a surgical mask over
an FFP2mask was not effective in protecting people from
detecting the sweet taste of the simulated aerosol'®.
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Concomitant use of surgical and FFP2 face masks was
proposed as a worthwhile method for extending the
shelf life of FFP masks, as the surgical mask would act
as an external protective barrier for the other mask'™®.
One concem about this combination was related to
the individual's ability to breathe; however, that study
demonstrated that the combination of a surgical and
FFP2 mask does not significantly affect physiological
load or perceptions of comfort and effort by the user
upon breathing. Garcia-Vela et al.” found a better degree
of fit when a surgical mask was used over an FFP2 mask
which resulted in greater filtration effectiveness and better
user protection against exposure to aerosols; however,
this does not coincide with the findings in the present
study where practically 0% effectiveness is shown. The
difference between the results in the aforementioned
study and the present one is probably due to the fact
that the former used an estimated quantitative analysis
of the fit of the previously personalized self-filtering mask.

By way of the strengths of the present study, some robust
results can be observed, with significant differences when
subjects used the AMS device (marginal lack of fit of
5.0-7.5%), in comparison to the groups and subgroups
not using it (lack of fit of 95.0-100%). Further, subject
recruitment was carried out in different professional
centers, with the participation of professionals in
healthcare, emergency services, and early childhood
education, in order to achieve great diversity and to
control for representativeness bias, with groups in which
age, sex, and sensitivity to the sweet taste enabled a
balanced comparability between groups and subgroups.
As weaknesses of the study, several factors are worth
noting: the analysis performed is merely qualitative; the
need for alearmning process for the adaptation of the AMS
device over the subject’s facial surface; the use of elastic
accessories if the aim is for an optimum fit of the device;
and greater difficulty when the AMS device is applied
over FFP2 filtering masks, as they are more rigid than
surgical masks.

It has been demonstrated that maintaining a safe
distance is not enough to protect professionals
subjected to a high risk of contamination or contagion
from COVID-19%°, with a greater likelihood of infection
by aerosols present in closed spaces. This proves
the airborne transmission of COVID-19 and why a
safe distance should be maintained in these risky

situations and why very effective measures should be
protocolized in extreme situations, such as the case of
dental surgeons and their assistants*®°. The use of face
masks is necessary in order to prevent contagion from
COVID-19, and peripheral fit and the characteristics
of the materials masks are manufactured from must
be adequate. There is scientific evidence confirming
that these masks are not being used correctly by
professionals who are highly exposed and greatly
vulnerable to COVID-19. We believe, therefore, that
it is necessary to conduct new studies in order to
achieve new designs and more appropriate materials
for face masks.

Conclusions

In the present study, when face masks were used without
the AMS device (SFM surgical face mask, FFP2 filtering
face mask, and SFM over FFP2), individuals were able
to taste the sweetness within seconds. Since the sweet
taste showed contamination inside the mask, it can be
concluded that, regardless of mask material, without an
adequate peripheral seal, individuals were not protected
against the simulated contamination. In contrast, the use
of either a surgical or filtering face mask together with
a personalized peripheral sealing device provided an
adequate peripheral fit and a high level of respiratory
protection in these situations of simulated contamination.
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Resumen

Objetivo: Conocer la autopercepcion de competencias de las Enfermeras Gestoras de Casos del Servicio Balear de Salud.
Metodologia: Se realizd un estudio, descriptivo, trasversal de base prospectiva. Los datos se recogieron en el marco de una
jornada (presencial y/o virtual) en abril 2023, en la que se desarrollaron varias ponencias, con la finalidad de que las Enfermeras
Gestoras de Casos pudieran conocer los constructos de los instrumentos, que posteriormente, con la herramienta Lime survey
deberfan contestar.

Resultados: Participaron un total de 45 Enfermeras Gestoras de Casos, representando un 95,74% del total de EGC de las Islas
Baleares. El principal resultado obtenido en cuanto al andlisis de las competencias percibidas incluidas en el IECEPA es que las
Enfermeras Gestoras de Casos de Baleares consideran que desarrollan una labor como EPA en un 78,6% sobre el 100% del valor
competencial medido por el mencionado instrumento.

Conclusiones: La autovaloracion del nivel competencial EPA es alta por parte de las EGC. Las EGC perciben que la complejidad
de los pacientes que atienden es alta. El estudio avanza en la idea de la necesidad de instaurar un sistema regulado de acceso,
acreditacion y reacredicatacion de las competencias EPA para las EGC.

Palabras clave: Gestora de casos, enfermeras, enfermera de practica avanzada, competencias avanzadas.

Abstract

Objective: To explore the self-perceived competencies of Case Manager Nurses (CMNs) in the Balearic Health Service.
Methodology: A descriptive, cross-sectional prospective study was conducted. Data were collected during a conference (in-
person and/or virtual) in April 2023, where several presentations were held. Case Managers Nurses were able to familiarize
themselves with the constructs of the instruments and address doubts regarding the role of Advanced Practice Nurse (APN) and
the completion of questionnaires using the Lime survey tool on-site. The validated IECEPA instrument was used for measuring
self-perceived advanced competencies.

Results: A total of 45 CMNs participated, representing 95.74% of the total CMNs in the Balearic Islands. The main result obtained
from the analysis of perceived competencies included in the IECEPA is that CMNs in the Balearic Islands perceive themselves as
engaging in advanced practice nursing (APN) at a rate of 78.6%.

Conclusions: There is a need for the regulation of the CMN role as APN in order to fully develop their competencies. Additionally,
there is a recognized need to establish an accreditation/reaccreditation system.

Key words: Case Managers, Nurses, Advanced Practice Nursing, advanced competencies.
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Autopercepcion de las enfermeras gestoras de casos de las Islas Baleares, de su aproximacion a la practica avanzada

Introduccion

En los Ulimos afos los sistemas sanitarios han tenido
que adaptarse a los cambios sociodemograficos vy
epidemiolégicos producidos por el aumento de la
esperanza de vida. Como consecuencia directa, se ha
producido un aumento de las enfermedades cronicas
y de los costes, lo que ha derivado en profundas
transformaciones en el sistema sanitario’. Las enfermeras
desarrollan un papel fundamental en los cambios en la
atencion de salud para lograr sistemas de atencion de
calidad, seguros, accesibles y centrado en el paciente?.

Para abordar la demanda actual de salud aparacen nuevos
roles de Enfermera de Préactica Avanzada (EPA)°, que junto
con el aumento de competencias, ligado a las titulaciones
académicas de posgrado, hace que surjan nuevas
oportunidades de desarrollo professional en enfermeria.

LLa EPA se reconoce por las responsabilidades adquiridas,
laimplicacion enlaagilizacion de los procesos de atencion
al paciente, el trabajo autonomo e independiente, la
respuesta a los colectivos mas vulnerables y el uso del
conocimiento cientifico. Ademas, es un referente para el
usuario y el resto de profesionales®.

En cada pais, el desarrollo de la EPA ha adquirido
matices diferentes. En 2020, el Consejo Interacional de
Enfermeras (CIE) definio el rol de EPA como: “Enfermeras
generalistas o especializadas que han adquirido, a través
de una educacion de posgrado adicional (minimo un
titulo de master), la base de conocimientos de expertos,
habilidades para la toma de decisiones complejas
y competencias clinicas ampliadas para la préactica
avanzada de enfermeria, cuyas caracteristicas estan
determinadas por el contexto en el que estan acreditadas
para ejercer’.

Delamaire vy Lafortune destacan el papel de la EPA en AP,
que ha proporcionado una serie de servicios, tales como
servir de primer contacto de los pacientes con dolencias
menores y problemas agudos, realizar el seguimiento de
los pacientes con enfermedades cronicas, prescripcion
de medicamentos y/o solicitud de pruebas diagndsticas®.

Inicialmente, la introduccion de las EPAs en el contexto
espanol se centrd en areas clinicas concretas, como
en pediatria y urgencias, aungue en poco tiempo se
produjo una importante proyeccion hacia otros ambitos,
como Atencion Primaria (AP), donde se han consolidado
como parte de un modelo alternativo de atencion a los
pacientes cronicos’.

En Espana, hay una falta de consenso sobre la
competencia sanitaria, ya que cada una de las 17
comunidades autbnomas establece un marco normativo
adaptado y diferente, que permite establecer vy acreditar
mediante diferentes criterios y procedimientos  las
competencias profesionales.

A esta problematica, se le afiade la dificultad para
diferenciar entre una enfermera especialista (aguella que
realiza formacion reglada) y una EPA (enfermeras que
han adquirido habilidades para la toma de decisiones
complejas y competencias clinicas ampliadas)®'®,

En 2021 se realizd un estudio en Espafa en el que
se obtuvo como principal resultado que la EPA tiene
un mayor nivel de competencias que las enfermeras
con especialidad. Las EPAs tenian un mayor nivel de
competencias autopercibidas especialmente en las
dimensiones de investigacion, practica basada en la
evidencia, autonomia, liderazgo, consultoria y gestion
asistencial. Ademas, los pacientes atendidos tenian
mayor nivel de complejidad®,

La diferenciacion competencial de la EPA respecto a
otros roles de la profesion enfermera reside en el alcance
y grado de complejdad de dichas competencias
desarrolladas’™. En estos momentos existen diversos
instrumentos validados, para medir las competencias
avanzadas desarrolladas por la EPA™ 2,

En 2005 se llevod a cabo una de las primeras experiencias
con EPA en el Hospital Virgen del Rocio (Sevilla), donde
se implantd la enfermera de enlace, necesaria para la
continuidad de los cuidados'. Situando a la enfermera
como el profesional mejor posicionado para avanzar en
la bUsqueda de la eficiencia y sostenibilidad del Sistema
Nacional de Salud, siendo las enfermeras el profesional
mas resolutivo para disminuir los costes y favorecer el
mejor aprovechamiento de los recursos, demostrando su
utilidad en el abordaje de diferentes procesos cronicos'® ',

A pesar de su relativa y reciente trayectoria en Espana, ya
se van consolidando algunas figuras con roles avanzados
tales como las Enfermeras Gestoras de Casos (EGC)
en regiones como Andalucia, Catalufa y Pais Vasco,
pioneras en su desarrollo'’. Esta protocolizado como rol
en Andalucia, Canarias y Cataluia.

Aungue la figura esté instaurada actualmente en 9
Comunidades auténomas, incluyendo las Islas Baleares.
En el decreto n.° 6/2021, de 24 de marzo de 2021,
fueron descritos determinados aspectos del ejercicio
profesional de las/os EGC en la atencion al paciente con
problemas de salud cronicos a nivel nacional'®,

La Enfermera Gestora de Casos (EGC), desarrolla sus
funciones en: “un proceso de colaboracion en el cual
se valora, planifica, aplica, coordina, monitoriza y evalla
las opciones vy servicios necesarios para satisfacer las
necesidades de salud de una persona, articulando la
comunicacion y recursos disponibles con la finalidad
de promover resultados de calidad y costo-efectivos™?,
proporcionando una atencion longitudinal en lugar de
una atencion fragmentada y discontinua®,
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Este modelo ha demostrado una disminucion de
consumo sanitario, aportando beneficios a los pacientes
y sus familias, reduciendo los ingresos hospitalarios,
la sobrecarga del cuidador, y proporcionando mayor
satisfaccion. Lo que repercute sobre el grado de
dependencia del paciente?’. Este modelo ha demostrado
una disminucion de consumo  sanitario, aportando
beneficios a los pacientes y sus familias, reduciendo
los ingresos hospitalarios, la sobrecarga del cuidador,
y proporcionando mayor satisfaccion. Lo que repercute
sobre el grado de dependencia del paciente®,

En Baleares la implementacion de la figura de la EGC
se inicid en el ano 2016, en la actualidad contamos con
un total de 47 EGC, distribuidas en enfermeras gestoras
de casos comunitarias, hospitalarias y de atencion
intermedia con la puesta en marcha del Plan de Atencion
a las Personas con Enfermedades Cronicas?®,

La EGC incluye entre sus principios: Estratificacion de
los pacientes, valoracion integral, rutas asistenciales
especificas, evaluacion social, coordinaciony colaboracion
entre profesionales y con servicios sociales, con el objetivo
de ofrecer una asistencia adecuada a las necesidades de
los pacientes, siendo esta costo-efectiva?®??,

Para certificar la capacidad de las profesionales para
desarrollar los requisitos anteriormente descritos, en
Andalucia, se ha creado un sistema que certifica la
capacidad competencial para ejercer en determinados
roles profesionales como el de EGC.

La certificacion es un proceso dinamico, gue plantea una
evaluacion periddica cada b anos para verificar la adquisicion
de nuevas competencias y su grado de desarrollo®,

El presente proyecto planted como objetivo principal
conocer la autopercepcion de competencias de las
EGC del Servicio Balear de Salud.

Objetivos secundarios:

- Analizar la complejidad percibida de los pacientes a
los que atienden vy los servicios de gestion de casos
que prestan habitualmente.

- Describir el perfil académico de las EGC vy analizar
su relacion con el perfil de competencias avanzadas
percibidas.

Metodologia

Se diserid un estudio, descriptivo, trasversal de base
prospectiva.

Ambito de estudio y participantes:

Todas las EGC del Servicio Balear de Salud, Baleares
(Espana) tanto del ambito hospitalario como del ambito
de atencion primaria.

Criterios de Inclusion:
EGC en gjercicio activo en el Servicio Balear de Salud.

Variables e instrumentos:

Variables independientes: nivel académico, edad, sexo 'y
anos de experiencia laboral.

Variable dependiente; Para conocer lascompetencias
autopercibidas por las EGC del Servicio Balear de
Salud se utilizd el Instrumento para la Evaluacion de
Competencias en Enfermeras de Practica Avanzada
(IECEPA), que ha mostrado validez para la evaluacion de
competencias especificas de la Enfermeria de Practica
Avanzada, con aplicabilidad en cualquier ambito del
sistema sanitario espafiol'!, por otro lado se midio el
grado de complejidad autopercibido de los pacientes
que atiende la EGC del Servicio Balear de Salud®#°,

Recogida de datos:

En el marco de unajornada (mixta, con acceso presencial
o virtual) en Abril 2023, donde se desarrollaron varias
ponencias. Las EGC pudieron conocer los constructos
de los instrumentos, asi como solventaron dudas sobre
el rol de EPA con los ponentes y posteriormente tuvieron
acceso a la cumplimentacion de los cuestionarios con la
herramienta Lime survey in situ.

Para el acceso al cuestionario se cred un codigo QR, al
escanearlo proporcionaban su DN, y aceptaban el uso
de sus respuestas para la investigacion, posteriormente
el trato de los datos fue de forma totalmente anénima.

Andlisis de datos:

Se realizaron medidas de tendencia central y dispersion,
asi como estimacion porcentajes. Se  comprobaron
las distribuciones y la normalidad mediante prueba de
Kolmogorov-Smirmov, evaluacion de asimetria y curtosis.
Para las comparaciones entre grupos en funcion de la
formacion posgrado reglada se realizd un contraste de
hipdtesis mediante diferencia de medias con prueba
de t de Student para muestras independientes, previa
comprobacion de homocedasticidad con prueba de
Levene. En caso de heterocedasticidad se calculd
la t de Welch. Se estim¢ el tamafio de las diferencias
mediante d de Cohen. Todos los andlisis se calcularon
con intervalos de confianza al 95%. Para el andlisis se
empled el software Jamovi 2,426,

Cuestiones éticas:

Se garantizd el anonimato y confidencialidad de
la informacion personal de los participantes de la
investigacion segun la Ley 41/2002, que vino a
desarrollar el articulo 10 de la Ley General de Sanidad,
en su Capftulo ll recoge el derecho a la intimidad en los
articulos 7.1y 7.2 donde sefiala que toda persona tiene
derecho a que se respete el caracter confidencial de
los datos referentes a su salud, y a que nadie pueda
acceder a ellos, destinada solo a fines cientificos.

Fue aprobado por el comité de ética de la UB n°
expediente 332CER23, 8 abril 2023.
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Resultados

Caracteristicas de los participantes:

En el estudio participaron un total de 45 EGC,
representando un 95,74% del total de EGC de
las lIslas Baleares. 28 EGC que desarrollaban su
actividad profesional en Atencion Primaria  (62,2%)
y 15 en Hospitalizacion (33,3%). La edad media de
los participantes fue de 43,89 afos y de los mismos
un 93,3% eran de sexo femenino. Un 89,9% eran
diplomados en enfermeria, un 13,3% graduados en
enfermeria, aquellos que poseian un master oficial fueron
un 35,6 % y un 35,5% eran enfermeras especialistas. La
media de afios ejerciendo como enfermeras gestoras de
casos es de 3,63 anos. Un 63,9% de los participantes
considerd que desempefna un rol de EPA en su labor
habitual y tan sdlo un 15,6% siente que esta reconocido
como EPA por la organizacion.

En cuanto al andlisis de las competencias percibidas
incluidas en el IECEPA. Se obtiene que de forma general
las EGC de Baleares consideraron que desarrollan una
labor como EPA en un 78,6%. Un 66,2% considerd
que desarrolla los items desarrollados en la dimension
Investigacion y Practica Basada en la evidencia, 75,2%
en ladimension Liderazgo clinico y Consultoria, en cuanto

a la Autonomia para la Practica Profesional un 76,2%, vy
un 88,8% en la dimension Relaciones interprofesionales
y Mentoria, al medir la Gestion de la Calidad y Seguridad
lo cumplen un 82,4% vy en la Gestion de los Cuidados
un 93,1%, en la dimension Ensefianza y Educacion
a Profesionales un 86%. (Tabla I, Evaluacion de las
competencias avanzadas de las Enfermeras Gestoras
de las Islas Baleares usando el instrumento IECEPA).

En el andlisis comparativo de las competencias
avanzadas percibidas en funcion de la formacion de
nivel posgrado, se observaron diferencias significativas
en la dimension de investigacion y practica basada en
la evidencia, en las competencias relativas a la gestion
de la calidad y seguridad clinica, asi como en las del
campo de promocion de la salud, a favor de aguellas
enfermeras que habian cursado alguna formacion
de posgrado equivalente a Master o Doctorado, con
un tamano de efecto importante en el caso de las
competencias investigadoras y de practica basada en
la evidencia (Tabla Il, Comparacion del desarrollo de
las dimensiones del IECEPA con relacion a la formacion
postgrado realizada).

Tabla I: Evaluacion de las competencias avanzadas de las Enfermeras Gestoras de las Islas Baleares usando el instrumento IECEPA.

N Minimo Maximo Media Desv. % SOBRE
estandar =~ PUNTUACION MAXIMA

Investigacién y Practica Basada en la Evidencia (8-40) 45 40 26,51 6,82 66,2

Liderazgo Clinico y Consultoria (4-20) 45 20 15,04 3,57 75,2
Autonomia para la Practica Profesional (8-40) 45 16 39 30,62 5,51 76,5
Relaciones Inter-profesionales y Mentoria (5-25) 45 14 25 22,20 2,71 88,8

Gestion de la calidad y seguridad (5-25) 45 8 25 18,02 4,16 82,4

Gestion de Cuidados (6-30) 45 16 30 24,73 3,48 93,1

Ensefanza y Educacion a Profesionales (4-20) 45 11 20 18,62 2,10 86,0
Promocién de Salud (4-20) 45 10 20 17,20 2,65 72,1
IECEPA_TOTAL (44-220) 45 93 213 172,9 26,03 78,6
HS_EBP_TOTAL (60-600) 28 270 556 4542 67,80 75,7

Tabla Il: Comparacion del desarrollo de las dimensiones del IECEPA con relacion a la formacion postgrado realizada.
Formacion posgrado (Master, Especialidad o Doctorado)
No (n=19) Si (n=26) Diferencia

Dimensién (Rango posible de puntuacion) Media (DE) Media (DE) de medias (1C95%) d Cohen p
Investigacion y Practica Basada en la Evidencia (8-40) 23,6 (6,76) 28,6 (6,18) -4,98 (-8,9 a-10,69) 0,77 0,014
Liderazgo Clinico y Consultoria (4-20) 14,5 (3,73) 15,5 (3,47) -0,99 (-3,17 a 11,91) 0,28 0,366
Autonomia para la Practica Profesional (8-40) 29,2 (5,49) 31,7 (5,39) -2,583 (-5,84 a 0,77) 0,47 0,129
Relaciones Inter-profesionales y Mentoria (5-25) 22,1 (3,34) 22,3 (2,2) -0,26 (-1,92 a 14,12) 0,09 0,759
Gestion de la calidad y seguridad (5-25) 16,4 (4,87) 19,2 (3,18) -2,77 (-5,19 a -0,35) 0,70 0,026
Gestion de Cuidados (6-30) 24,9 (4,08) 24,6 (3,06) 0,37 (-1,77 a 25,14) 0,11 0,729
Ensenanza y Educacion a Profesionales (4-20) 18,3 (2,56) 18,8 (1,71) -0,58 (-1,81 a2 0,75) 0,25 0,410
Promocién de Salud (4-20) 16,3 (3,21) 17,9 (1,95) -1,62 (-3,18 2 -0,07) 0,64 0,041

Tabla llI: Percepcion del grado de complejidad de los pacientes atendidos en gestion de casos.

Frecuencia
7 16
8 12
9- Complejidad méaxima 11
Total 39
Perdidos Perdidos 9
Total 48 100,0

Porcentaje Porcentaje Porcentaje acumulado
33,3 41,0 41,0
25,0 30,8 71,8
22,9 28,2 100,0
81,3 100,0
18,8
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En la tabla Ill podemos observar que, al valorar la
percepcion en cuanto a la complejidad de los pacientes
atendidos, 11 de las EGC (28,2%) considerd que son de
complejidad maxima, 12 que son de gran complejidad
(30,8%) y 16 los consideraba de complejidad intermedia
(41%). (Tabla lll. Percepcion del grado de complejidad
de los pacientes atendidos en gestion de casos).

Al evaluar el alcance de las intervenciones llevadas a
cabo, 17 EGC percibieron que realizan captacion activa
de los pacientes dentro de los grupos de poblacion
diana (56,4%). De entre las intervenciones de las EGC,
31 consideraron que realizaban una valoracion integral
del paciente, anticipandose a posibles cambios de
la enfermedad (79,6%) y 25 de las EGC incluyeron la
evaluacion de la red de apoyo del paciente (64,1%).
22 de los participantes, realizard el seguimiento
programado de la evolucion de los pacientes usando

vias clinicas o protocolos consensuados (57,9%) vy
29 considerd que se movilizaron recursos de apoyo
a los cuidados un (74,4%). 29 de las EGC considerd
gue hubo coordinacion entre  Atencion Primaria vy
Hospitalaria (74,4%) y 21 expresd que se planificd y se
coordind el alta hospitalaria de los pacientes (53,8%). Se
realizaron intervenciones educativas a pacientes y familia
(medicacion, reconocimiento de sintomas, rehabilitacion
funcional, afrontamiento, entre otros) siendo impartida
por 23 EGC del total (60,5%), 23 brindaron apoyo a los
cuidadores (66,7%), ascendiendo a 31 profesionales los
gue realizaron asesoramiento a la familia y pacientes,
para gue pudieran tomar decisiones en salud (81,6%).
El apoyo facilitado en la etapa final de vida fue dado
por 26 de los profesionales (68,4%). (Figura 1. Tipos
de servicios prestados por las enfermeras gestoras de
casos de Baleares y alcance del nimero de pacientes
y/0 cuidadores principales que los reciben.)

Figura 1: Tipos de servicios prestados por las enfermeras gestoras de casos de Baleares y alcance del nimero de pacientes y/o cuidadores principales que los reciben.

Coordinacion de las relaciones y derivaciones, tanto en atencién primaria como intrahospitalarias
y entre ambos niveles, en colaboracion con los equipos de referencia de la persona. | Alcance |

Valoracion y estratificacion de la complejidad y de las necesidades relacionadas con ella,
mediante instrumentos normalizados. | Alcance |

Evaluacion integral, biopsicosocial, de las necesidades de atencion sanitaria,
y social anticipandome a los problemas futuros. | Alcance |

Identificacion y movilizacion de servicios o recursos de apoyo al cuidado. | Alcance |

Evaluacion de la red de apoyo al cuidado que interviene en el cuidado y valoracién exhaustiva de necesidades
orientada a prevenir, y/o detectar precozmente, problemas de afrontamiento y sobrecarga. | Alcance |

Apoyo en la fase final de la vida, facilitando el acceso a servicios paliativos para control de sintomas, alivio de
dolor, atencién psicoemocional, apoyo espiritual y ayuda en la fase duelo. | Alcance |

Planificacién y ejecucion de transferencias y transiciones, incluida la planificacién del alta con especial énfasis
en implicar a los diferentes actores involucrados, para evitar reingresos o visitas a urgencias. | Alcance |
Captacion activa de personas para la Gestion de Casos entre los grupos de poblacion diana. | Alcance |
Asesoramiento a la persona y a su familia para tomar decisiones informadas sobre su salud y bienestar

asi como sobre la organizacion de su propio soporte y asistencia. | Alcance |

Seguimiento programado, presencial y telefonico, adaptado al nivel de complejidad de la persona, utilizando,
segUin corresponda, vias clinicas, o protocolos consensuados. | Alcance |

Creacion de una red de comunicaciones que facilite al grupo de profesionales implicados en el caso, para
intervenir precozmente ante problemas y crisis, promoviendo la utilizacion del PAP. | Alcance |

Intervenciones educativas en pacientes y cuidadores sobre servicios, manejo de mediacion y dispositivos,
sintomas, actuaciones preventivas y de rehabilitacion funcional, mejora del afrontamiento u otros. | Alcance |

Intervenciones de apoyo a las personas que cuidan, proteger su salud y bienestar, distribucion equitativa de las
tareas de cuidado entre los miembros de la red de apoyo, facilitar acceso a servicios y alternativas. | Alcance |

Planificacion, ejecucion, supervision y revision de los planes de atencion centrados en la familia con especial
atencion a las personas que cuidan. | Alcance |

Disefio del Plan de Asistencia en colaboracion con las personas implicadas: paciente, cuidadores principales y
equipo profesional de referencia. Supervision, revision y colaboracion en la ejecucion del plan. | Alcance |

Revision periodica del nivel de complejidad: actualizacion frecuente de la valoracién
hasta estabilizacion del nivel. | Alcance |

Ayuda a la proteccion y, defensa de los derechos del individuo y de las personas clave para su cuidado,
identificacion, valoracion, discusion y documentacion de los potenciales dilemas éticos. | Alcance |

Revision y modificacion de las pautas o dosis de medicacion, segin protocolo de prescripcion colaborativa,
indicacion, prescripcion y uso de productos farmacéuticos, o medicamentos no sujetos a prescripcion. | Alcance |

Representacion ante profesionales e instituciones, negociando en nombre de la persona
cuyo caso se gestiona, que as lo solicite, con su consentimiento explicito. | Alcance |

Solicitud de pruebas complementarias, segin protocolo,
consensuado con otros profesionales, seglin corresponda. | Alcance |

2,5 3,0 3,5 4,0

95% ClI

4,5 5,0

(Escala de alcance: 1: Ninguin paciente o cuidador principal, 2: A muy pocos pacientes o cuidadores principales; 3: A algunos pacientes o cuidadores principales; 4:
A bastantes pacientes o cuidadores principales ; 5: A todos los pacientes o cuidadores principales).
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Discusion

El objetivo principal que planteaba este estudio era
conocer la autopercepcion de competencias de las
EGC del Servicio Balear de Salud. En este sentido, una
amplia mayoria de las EGC de las Islas Baleares (95,74%
de la muestra), percibe tener un nivel de competencias
avanzadas segun la herramienta IECEPA en un 78,6%.
resultado similar al estudio de Pol Castafeda et al.?’, en
el que alcanza un 75,31% tras 12 meses de intervencion
de las EPAs en unidades de hospitalizacion frente a un
51,9% inicial.

Al observar las diferentes dimensiones del instrumento
IECEPA, este porcentaje aumenta en la mayoria de las
dimensiones, excepto en la dimension Investigacion y
Practica Basada en la evidencia, pudiéndose justificar,
que sOlo el 35,6% posee formacion postgraduada.
Gutiérrez-Rodriguez L. et alf, también manifiesta una
disminucion porcentual en la dimension de Investigacion
y Practica Basada en la Evidencia en aquellas enfermeras
gue no poseen formacion postgraduada.

A pesar de que el CIE en 2020 define el rol de EPAS,
encontramos una falta de consenso en su definicion en
Espana, tal y como indican Gutiérrez-Rodriguez L. et
al®, Por otro lado se ha consolidado la figura de EGC
en comunidades como Andalucia, que publicd en 2017
"Guia de reorientacion de las préacticas profesionales de
la gestion de casos en el Servicio Andaluz de Salud',
a nivel de las Isla Baleares se define el rol las EGC por
Miguélez Chamorro A. et al*?,

Esta falta de marco normativo que Gutiérrez-Rodriguez
L. et al® manifiesta, para establecer y acreditar las
competencias profesionales de la EPA, se da en las
17 comunidades autonomas de Espana. También se
sefala en dicho estudio y en el de Miguélez Chamorro,
A. et al”” que las EPAs intervienen en pacientes con
alta complejidad.

A pesar de ello, estudios como el de Sevilla Guerra
S. et a®® evaluaron que la actividad desarrollada en
ocasiones por las enfermeras, en su dia a dia, es un
rol de EPA, pero sin reconocimiento a nivel legal.
Estas evidencias, hacen mas notable la necesidad de
definir las competencias de las EPAs en Espana, para
posteriormente poder incluirlas en un marco legislativo
que asegure las competencias, asi como los cuidados
hacia los pacientes de alta complejidad.

Como refleja San-Martin-Rodriguez L. et al° la atencion
a pacientes cronicos mejora con la intervencion de una
EPA en el proceso, ademas, Delamaire v Lafortune et al”
en el estudio de Morilla Herrera J.C. et al'® se muestra
dicha mejoria aplicado al ambito de la atencion primaria,
demostrandose asi, la importancia del rol de enfemeria
en practica avanzada en la atencion a los pacientes
fragiles y personas con enfermedades cronicas.

Miguélez-Chamorro A., Casado-Mora M., et al*? indican
en su estudio los beneficios de incluir a las familias en las
intervenciones de la EGC vy en el realizado por Morales-
Asencio JM., Gonzalo-Jiménez E.?' se describen los
beneficios, tales como, la reduccion de ingresos o la
mejora de la satisfaccion de los pacientes en el proceso,
cuando la familia es incluida.

Ademas, Serratusell E., Moragues B., et al*® sefialaron
la gran importancia de la colaboracion entre niveles
asistenciales (Atencion primaria y hospitales) para brindar
una atencion continuada a los pacientes, al igual que
Fernandez-Rodriguez V., et al'® Miguélez Chamorro A.,
Fuster Culebras J., et al?® publicaron en 2016 el "Plan
de atencion a las personas con enfermedades cronicas
2016-2021" en el que recalcan la importancia de realizar
valoracion integral y coordinacion entre profesionales
para dar la atencion mas adecuada a los pacientes.

Con estos resultados podriamos sugerir la necesidad de
la regularizacion de la figura de la EGC como EPA para que
pueda desarrollar al maximo todas sus competencias.

La no regularizacion de la figura de la EGC conlleva a ir
modificando, mediante notas internas de la organizacion,
procedimientos vy actividades que previamente soélo las
podian realizar otros profesionales de otras categorias.
Pudiendo proporcionar todos los servicios de su cartera
de salud, con la cobertura legal correspondiente.

Ademas, el estudio avanza en la idea de la necesidad de
instaurar un sistema de acreditacion/reacredicatacion,
como ya se esta llevando a cabo en la Agenda de
Calidad de Andalucia®, para que las EGC tengan las
mismas competencias para su desarrollo profesional, asi
como, para el reconocimiento legal de la EGC como EPA
y suU reconocimiento econémico correspondiente.

Conclusiones

Este estudio reveld que las EGC del Servicio Balear de
Salud se autoperciben como enfermeras de practica
avanzada en casi un 80% de las competencias en
practica avanzada segun del instrumento IECEPA,
considerando las EGC que los pacientes atendidos
que se incluyeron en el programa de gestion
de casos son de gran complejidad. También se
identificd que las enfermeras con una formacion
postgraduada tenian mayor nivel autopercibido de
competencias avanzadas.

Se deberfan desarrollar estudios futuros con metodologia
mixta, que permitan entender que aspectos se deben
abordar para que las EGC alcancen y mantengan un
nivel competencial como EPAs, que al tiempo permita su
reconocimiento v futura reacreditacion.
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Limitaciones del estudio

El uso de una encuesta autocadministrada en linea
como meétodo de recogida de datos del estudio,
puede presentar la dificultad en la interpretacion de las
preguntas o posible confusion terminoldgica a la hora de
cumplimentar los cuestionarios.

Otro posible sesgo es el tamafio muestral dada la limitada
poblacion de EGC en el contexto de estudio, siendo un
estudio de aplicacion solo autbnomica.
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Resumen

El objetivo de este estudio es proporcionar una relacion cronolégica de los acontecimientos que llevaron al descubrimiento de la
testosterona, desde los absurdos primeros intentos terapéuticos hasta la actualidad. La relacion entre los testiculos y la masculinidad
se conoce desde hace milenios, pero un interés constante para conocer e identificar su funcion endocrina se remonta a solamente
un siglo aproximadamente. Hemos revisado la literatura con busguedas en OvidSP Medline, PubMed y Google Scholar apoyados
en el titulo de historia y de testosterona/andrégenos. Con criterio personal/profesional hemos hecho una revision manual del
gran volumen bibliografico existente. Se consultd Wikipedia para detalles biogréficos concretos. Hemos constatado el esfuerzo
de muchos cientificos honestos dedicados con mas conviccion y determinacion que conocimiento. Pero al tiempo coexistian
charlatanes y especuladores que contaminaron el concepto de hipogonadismo y su tratamiento con repercusiones que se han
mantenido hasta nuestros dias. El descubrimiento y la sintesis de la testosterona represento el esfuerzo de mentes brillantes (dos
premios Nobel) de diversos paises. A lo largo de les décadas siguientes, el interés sobre el hipogonadismo vy su tratamiento no ha
hecho mas que aumentar basado en estudios sélidos, asistiendo a una realidad asociada a la existencia de un déficit con la edad.
A pesar de los grandes progresos en este campo, muchas cuestiones continlian sin resolverse.

Palabras clave: sequarina, simpatias, testosterona, antiaging, fuente de la eterna juventud.

Summary

The objective of this study is to provide a chronological account of the events that led to testosterone, from the absurd first
therapeutic attempts to the present. The relationship between the testicles and masculinity has been known for millennia, but a
constant interest in knowing and identifying their endocrine function dates back only about a century. We reviewed the literature
with searches in OvidSP Medline, PubMed and Google Scholar supported by the title of history and testosterone/androgens. With
personal/professional criteria we have done a manual review of the large existing bibliographic volume. Wikipedia was consulted
for specific biographical details. We have witnessed the efforts of many honest scientists dedicated with more conviction and
determination than knowledge. But at the same time, charlatans and speculators who contaminated the concept of hypogonadism
and its treatment with repercussions that have continued to this day. The discovery and synthesis of testosterone represented
the efforts of brilliant minds (two Nobel Prize winners) from various countries. Throughout the following decades, interest in
hypogonadism and its treatment has only increased based on solid studies, withessing a reality associated with the existence of a
deficit with age. Despite great progress in this field, many issues remain unresolved.

Key words. sequarine, sympathies, testosterone, antiaging, fountain of youth.
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A la busqueda de la eterna juventud y la inmortalidad. La pocion magica masculinizante. (Pre-historia de la andrologia y la endocrinologia)

Apuntes mitolégicos

— Tanto Hipdcrates' como Aristételes?, y también Plinio
el Vigjo® se interesaron por la anatomia y fisiologia
genital, si bien sus observaciones, notables para
la época, con mirada actual serlan superficiales e
inexactas. Propusieron la ingestion de tejidos genitales
de animales asegurando tenian efectos beneficiosos, vy
esta creencia ha perdurado hasta nuestros dias.

La mitologia griega ofrece una de las historias méas
conocidas del sueno de alcanzar la eterna juventud.
La diosa griega Eos, tuvo gran nimero de amantes,
pero solo dos de ellos fueron su gran pasion: uno fue
Orion con quién tuvo muchos hijos: todos los planetas
y estrellas. jUna gesta sorprendente, de verdad!; el
otro, Titan? su amante mas leal y preferido. Ella pidid a
Zeus que concediera la inmortalidad a Titan, deseando
tenerlo siempre a su lado. Su peticion fue atendida, y
éste entrd en la vida perdurable. Vivieron felices; pero
pasaron los dias y Titan fue envejeciendo, llegando a no
poder satisfacer a Eos con la pasion de la juventud. Eos
entonces pidio a Zeus que le revertiese la inmortalidad.
Zeus no podia hacerlo y se compadecio de Titan
aceptando la propuesta: transformarlo en cigarra. Y Eos
se olvidé del amante.

Figura 1: Grupo acompafiantes de Ponce de Ledn probando agua de arroyos y
fuentes con la esperanza de conseguir la eterna juventud.

Apuntes histéricos

— La leyenda de la Fuente de la Juventud va también
relacionada con la figura del Juan Ponce de Ledn (1460-
1521), primer gobernador de Puerto Rico y descubridor
de la Florida. ¢Realmente la busco? (Figura 1) Cuando
avistd por primera vez la peninsula de la Florida el 27
de marzo de 1513, creyd que era la misteriosa isla de
Bimini, en la que se decia se encontraba una fuente que
convertia a los vigjos en mozos®. Ponce de Ledn jamas
llegd a pisar la isla de Bimini que son un conjunto de islas
del archipiélago de las Bahamas, pero quedd, mas épico
para la historia decir que se paso los dias buscando
la Fuente de la Juventud (Figura ll). Esta leyenda se
construy® anos después de que el conquistador llegara a
las costas de Florida, concretamente a Cabo Canaveral,
el mismo lugar en el que casi 500 afos después tres
astronautas partieron por vez primera rumbo a la Luna,
gesta que acabd en éxito.

Shakespeare jquizas también sofiaba con alcanzar
la eterna juventud, aunque nunca se atrevid, que se
sepa, a confesarlo! escribi® sobre la vejez con una
agudeza y detallismo jcasi con rigor clinicol al glosar las
manifestaciones del hipogonadismo senil!:

La sexta edad nos trae al vigjo enflaquecido en zapatillas,
lentes en las napias y bolsa al costado,

con calzas juveniles bien guardadas, anchisimas para tan
huesudas zancas, y su gran voz varonil, que vuelve a sonar
aninada, le pita y silba al hablar.

La escena final de tan singular y variada historia

es la segunda ninez y el olvido total,

sin dientes, sin ojos, sin gusto, sin nacda”

(Como os guste (2.7.143-70)

Figura 2: Dibujo de la nave de Ponce de Ledn de la que desembarcan en
pequefias chalupas algunos marineros en mision exploratoria.
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También durante la Roma republicana con la intencion
de preservar y conservar los cereales para consumo
humano, se impuso el Laex Faunia (162 a C),
prohibiendo el engorde de las gallinas con cereales,
preferencia gastrondmica de los romanos republicanos.
Pero el Populus Romanus eludio los inconvenientes
de la burocracia castrando los gallos, consiguiendo
desarrollaran caracteristicas fisicas y organolépticas
semejantes a las de las gallinas, mas tiemos y mas
gruesos, mas sabrosos. jUna delicatessen! como o
llamarfamos actualmente.

Los castrati

— La Capilla Sixtina acaba con una prohibicion de medio
milenio de antigliedad aceptando a una soprano en el
coro, esta fue la noticia del afo 2017 en periddicos
italianos y de otras capitales europeas. Por primera vez
una mujer, la cantante de opera Cecilia Bartoli (Roma,
1966), cantd en el coro de la famosa capilla. Manifestod
gue se habia sentido como si estuviera en el séptimo
clielo cuando le dieron la oportunidad de cantar junto
a una cincuentena de varones, hombres y chicos, en
el coro de la Capilla Sixtina. Este acontecimiento durd
poco tiempo, puesto que todo volvid rapidamente a
los canones de la ortodoxia, y hoy el coro de la Capilla
Sixtina vuelve a ser exclusivamente masculino.

¢Quién nutria la vocalizacion de las sopranos? Varones
gue aln no habian empezado a producir Testosterona:
nifios  prepuberales®. A medida que los nifios se
convertian hormonalmente en hombres experimentaban
cambios en el tono vocal, desapareciendo su voz
angelical, eran sustituidos en el coro.

En siglo XVI las Operas solucionaron la escasez de
voces de soprano:. las sustituyeron por los castrati,
cantantes masculinos a los gue se les habia extirpado
quirdrgicamente los testiculos antes de la pubertad.
Pese al decreto del Vaticano que prohibia la castracion,
aun en el siglo XVII centenares de chicos italianos eran
sometidos cada afo a esta solucion quirdrgica. jHay
gue mencionar que aldn no se conocia la anestesial
Pese a estos riesgos muchas familias tomaron esta
determinacion para mejorar su estatus econémico,
rivalizando entre ellas.

Introduccion

— El manejo del envejecimiento gonadal durante siglos
estuvo en manos de personas sin los conocimientos
cientificos méas elementales”® desconociendo vy
tergiversando el concepto de hipogonadismo, asi como
su tratamiento.

Era conocido y practicado el hecho de que al extirpar
las gbnadas de animales masculinos: cerdos, carneros,

gallos, becerros, en edades tempranas, sus carnes
adquieren cambios fisico-anatomicos que les confieren
suculencia gastrondmica muy apreciada. jPodemos
afirmar que el sibariismo gastronémico precedio al
interés cientffico!

El descubrimiento y la sintesis de la Testosterona
representod el esfuerzo de mentes brillantes, entre ellas
dos premios Nobel, y alolargo de las siguientes décadas,
el interés sobre el hipogonadismo y su tratamiento no
ha hecho mas que aumentar. Paralelamente se ha
ido desarrollando el movimiento antienvejecimiento, el
llamado antiaging en la literatura anglosajona. AUn son
pPOCOS l0s resultados tangibles.

¢ Por qué a los humanos nos cuesta aceptar la inexorable
e irreversible andadura hacia el envejecimiento? ¢Es
miedo a nuestra propia mortalidad? ; Temor a vemos
obligados a sobrevivir a nuestra utilidad? ¢Horror a la
posibilidad de perder el raciocinio? Ya en 1906 el Dr.
W. H. Curtis®, escribio: El peso de la evidencia parece
establecer el hecho de que la vejez nunca es fisiologica,
sino patologica, al menos sus evidencias visibles y
apreciables son patologicas.

La experimentacion reglada
inicia sus primeros pasos

— La hipdtesis cientifica aceptada para la explicar el
mecanismo fisioldgico masculinizante, postulaba que se
conseguia a través de las simpatias, un supuesto sistema
complejo de interconexiones nerviosas extendidas por
todo el cuerpo, efectoras de las funciones de lucha,
huida vy alerta maxima. Este nombre, simpatias, ha
perdurado hasta nuestros dias dando nombre al Sistema
Simpatico. Contrariamente las funciones de descanso,
tranquilidad v digestion placentera, era realizado por otro
supuesto sistema de conexiones nerviosas paralelas al
que se le denomind parasimpatias.

Esta idea no era aceptada por algunos autores con
pensamiento critico, entre ellos Armold Berthold (1803-
1861), profesor de medicina y mantenedor del museo
del zoologico de la Universidad de Gotinga'®. Postulaba
una alternativa: que los testiculos influyen en el resto del
cuernpo humano a través de la sangre. Recordemos que
era un cientffico que fundamentaba su tesis mediante
la experimentacion.

Hipétesis: sise auto trasplantan los testiculos a un animal
en otra situacion anatomica, si se mantienen los efectos
masculinizantes, tratandose de testes desconectados
de sus simpatias, evidenciara gue su influencia se realiza
mediante alguna sustancia vertida a la via sanguinea.

Método: castrd dos gallos jévenes que se comportaron
de manera menos altiva, no agresiva, con aumento
significativo del volumen y peso, involucion de la cresta,
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de las barbas y pérdida del canto. Actuaimente lo
llamarfamos grupo control. A continuacion, extirpd los
testiculos a dos gallos jovenes nuevamente, pero los
auto trasplantd en la cavidad abdominal en situacion
distinta de su topografia anatémica. Estos especimenes
siguieron manteniendo todos sus caracteres de género.

Berthold publicd sus observaciones: En lo que se
refiere a la voz, el canto, el instinto sexual, la agresividad
v beligerancia, el desarrollo de las crestas y barbas,
demostraba que seguian siendo gallos masculinizados
de manera totalmente normal, El mismo efectud el anlisis
anatomopatoldgico de los especimenes, era el ano
1849, comprobando una rica conexion microvascular
de los testiculos auto trasplantados, manteniendo su
volumen, coloracion y turgencia normales, pero carecian
de los supuestos nervios conectores-secretores, las
simpatias.

Conclusion: la accion de los testiculos se realizaba por
alguna sustancia producida por los mismos y vertida a
la sangre.

Este simple pero contundente experimento fue
revolucionario. Desde el informe escrito de las
observaciones de Adolph Berthold se tardaron casi 80
anos mas (1849) en ser confirmadas por otros autores.
Algunos la llamaron la pocion magica masculinizante.

Una década después Darwin publicod la primera teoria
cientifica gue evidenciaba que la actividad sexual de los
machos les dotaba de actitudes para competir por el
derecho a aparearse; comportamiento esencial para la
evolucion. Nacia la teorfa de la seleccion sexual.

Se iba imponiendo un nuevo concepto: la mentalidad
fisiopatologica, que condujo a la creacion de la patologia
experimental, fundamento de la patologia y clinica
actuales.

Algunos cientificos con mentalidad practica al conocer
que los testiculos secretan una pocion magica
masculinizante, intuyeron que tal vez la virllidad pudiera
medicalizarse. La idea arraigd casi inmediatamente.

Otros cientificos de la época haciéndose eco de la
investigacion de Berthold, los fisidlogos britanicos Emest
Starlyng y Wiliams Bayliss, investigaron el mecanismo
por el que el pancreas se comunicaba con los érganos
digestivos, si a través de alguna secrecion vertida la
sangre, o bien o hacla a través de las simpatias. Se
sabia que los érganos digestivos enviaban al pancreas
una sefal de alerta del exceso de &cido. Ellos pretendian
descifrar experimentalmente el mecanismo por el que
el pancreas lo detectaba: si persistia la hipdtesis de
las simpatias, aceptada y defendida por reputados
cientificos de la época como el fisiblogo mas famoso
del mundo cientifico de entonces, lvan Petrévitx Paviov
(1849-1936), 0 bien debia refutarse.

Los datos experimentales de Starlyng y Bayliss,
demostraron que el pancreas se activaba mediante
una sustancia quimica secretada en la mucosa del
intestino superior al detectar el acido clorhidrico. De ahi
se transporta por el torrente sanguineo hasta las células
pancreaticas. Esta substancia se bautizd con el nombre
de secretina gue hoy sabemos esta producida por las
Células y vertida a la corriente sanguinea, provocando
una secrecion de jugo pancregtico. Cabe mencionar
que la secretina fue la primera hormona aislada.

Sin embargo, Ivan Paulov, firme en sus postulados de la
existencia de las simpatias, intentd replicar el experimento
de los dos fisidlogos britanicos para probar sus teorias.
Pero sus propios experimentos le demostraron su
equivocacion, y en un giro intelectual que le honra, le
dignifica y demuestra su altura cientifica, no permitic que
su orgullo frenara el avance de la ciencia al comprobar
en primera persona que la respuesta pancreética al
acido gastrico era producida mediante sefales quimicas
vertidas a la sangre, y no por medio del sistema nervioso
de las simpatias, y proclamo: Es innegable que tienen
razon, evidentemente no obtuvimos una patente exclusiva
sobre el descubrimiento de la verdad. Dos afos mas
tarde Pavlov recibia el Premio Nobel en reconocimiento a
sus trabajos sobre el reflejo condicionado en la fisiologia
de la digestion.

El descubrimiento de la secretina abrio las puertas a un
mejor conocimiento de las funciones fisioldgicas basicas
del organismo. A partir de entonces los descubrimientos
tomaron un ritmo vertignoso al universalizarse la
metodologia cientifica propuesta por Claude-Bermard.

Cambio de paradigma
en el avance cientifico

— La evidencia de que la produccion de diferentes
sustancias quimicas eran las inductoras del funcionalismo
de diferentes drganos, dio como resultado que algunas
personalidades del mundo cientifico aprovecharan estos
avances con finalidades practicas asistenciales.

Entre ellos Charles Edouard Brown-Séquard (1817-
1894), discipulo de Claude Bernard, a quien sucedio
en el College de France. Fisitlogo conocido por sus
contribuciones a la neurologia, ocupa un lugar meritorio
en la historia de la medicina por describir de manera
brillante la sintomatologia de la hemiseccion de la médula
espinal, conocido a nivel internacional como el Sindrome
de Brown-Sequard. Es considerado también como
uno de los fundadores de la endocrinologia moderna
(Figura 2). Desde 1840 enseno fisiologia y obtuvo el
grado de Doctor el afio 1845 con el trabajo Recherches
et expériences sur la physiologie de la moelle épiniere
(Paris, 1846). En el aflo 1848 tras fundarse la Societe de
Biologie, a instancias de Rayer, Berard i Robin, se hizo
cargo de la secretaria.
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A sus setenta y dos anos de edad, tras una vida
obsesionada por el inevitable envejecimiento, vy
creyendo que la edad le iba robando su facultades
mentales y fisicas, conocedor de los avances
de las secreciones internas, y basandose en la
experimentacion personal realizd el mas curioso de
sus experimentos. En junio de 1889 presentd en la
Société de Biologie de Paris, los resultados de un
estudio experimental radical: la autoadministracion
de una serie de inyecciones subcutaneas de un
extracto acuoso preparado por ély elaborado con los
testiculos aplastados de perros jovenes y cobayos.
Afirmaba gue mejord su propia fuerza fisica, capacidad
intelectual y vigor sexual después de repetidos
tratamientos’. Planted la hipdtesis de que estos
extractos testiculares eran capaces de restaurar la
vitalidad y los atributos fisicos de la juventud. jTambién
buscaba la eterna juventud! Entre los supuestos
beneficios de esta terapia de inyeccion incluia una
mayor capacidad intelectual y potencia sexual, asi
como mejora significativa en el flujo urinario y la facultad
de defecar. Se le atribuye la frase: las inyecciones me
han quitado 30 arios de vida, contando entonces
con 72 anos. Los resultados del auto experimento se
publicaron posteriormente en el 20 de julio de 1889
en The Lancet afirmando: Mi primera comunicacion a
la Sociedad Biologica de Paris fue hecha con el deseo
de que otros meédicos avanzados en la vida también
experimentaran sobre s mismos con meétodos
similares a los mios para constatar si los efectos
que he observado dependian o no de algun tipo de
autosugestion'?, Dada la considerable reputacion
cientifica mundial como fisidlogo y con el apoyo
de la prensa popular, los extractos testiculares de
Brown-Sequard fueron producidos comercialmente
bajo el nombre de Sequarine o Spermine, llegando a
venderse en carromatos en los mercados populares
(Figura 3).

SEQURRINE

THE MEDICINE OF THE FUTURE.

THE one greal remedy of th: fature will undoobtedly be tae
Serum. The mere fact that Scientis's are now able to
transfer encrgy from one animal body to another is sufficient

to arouse enthusiasm among Doctors.

The perfection of the Sequarine Serum {which en:bodics the very
essenoe of animal energy) in a form for everyday use, piaces animal
therapy far in advance of other branches of ‘medical science.  Thit
Scrum is being uied with astonishing success in treating :—

Nervousness, Kidney Disoase, Paralysls,
Neurasthonia,  Diavetes, mto;r : Ataxy,
nemia, ropsy, oral ness,
Sheumatiom,  Dyspepela, .~ ioflwenzs, FE Rk s
Indigostion, : Troubles, Lfit. s o, e ieid s
A Remarkable Book.

Sqnnulspverfd wnder the sspervivion of L. H, Goize:, M.ID, the collaborater of Prol. Brovn-Sevpeard)
senarkabile ook bas Leen prepared, piviag the detsils of s discovery, mutore, and action, and copies arel
ing presented free to the pablic.  No sufferer, 1hyticias, Medizal Stedent, o Nurse should be wit 10, the
warine Book. w%'f <bain i simply send name and adiren te C. R onrex & Co., $9, New Onford

FIG. 8.3. Advartisement pubished in The Strand Magazine in 1912, indicating tho oxtravagart

Figura 3: Propaganda de la Sequarina en el periddico Strand Magazine del
afo 1912. Este anuncio era frecuentemente insertado durante varios dias a la
semana en los principales diarios americanos y europeos de la época.

Uno de sus colaboradores, el Dr. Variot, tratd a varios
hombres y confirmd los resultados positivos de Brown-
Séquard; al publicar los resultados terminaba el articulo
con una frase que todavia resuena en literatura 110 afos
después: Los resultados muestran esto. que loimportante
del tema deberia investigarse experimentalmente mas.

Aungue la terapia de inyeccion de Brown-Sequard
parecid tener éxito al principio, sus efectos eran
poco duraderos, posteriormente se demostrd  que
la Testosterona se libera en su totalidad al torrente
sanguineo rapidamente después de la sintesis y apenas
gueda en el testiculo. Debemos concluir pues que o
gue Brown-Sequard observd fue el resultado de un
poderoso efecto placebo’™. Hay que responsabilizar el
fiasco a la ausencia de un grupo de control.

Ello condujo a otros cientificos a buscar tratamientos
de rejuvenecimiento mas persistentes’, siempre
sustentados en la idea de que el rejuvenecimiento
podria lograrse a través de la reposicion de sustancias
secretadas internamente.

Después del progresivo descrédito de las tesis de Brown-
Sequard, contrariamente crecio el interés dentro de la
comunidad cientffica por la organoterapia, el tratamiento
de enfermedades endocrinas con extractos érganos de
animales ampliandose su difusion en la prensa popular.

De la practica artesanal de aplastamiento de génadas de
cerdo, mono, camero y toro a escala individual y con el
bagaje de conocimientos del momento, unida a la vision
empresarial del fisidlogo de la Universidad Amsterdam,
Ernst Laqueur'®, éste cofundd y construyd una empresa
farmacéutica, que denomind ORGANON, que sigue
activa dentro del holding de Merck, al lado de diversos
mataderos, lo que le facilitaba la obtencion a gran escala
de gonadas de toro. Le permitid aislar por primera vez
la Testosterona. En 1935, tres equipos de investigacion
liderados por Adolf Butenandt (1903-1995)'¢, Karoly
Gyula David (1913-1977)'" vy Leopold Ruzicka'®,
investigadores en diversas companias farmacéuticas
publicaron casi a mismo tiempo diferentes articulos
sobre la sintesis de la Testosterona. El primero recibio el
Premio Nobel de Quimica en 1939.

Al tiempo el investigador George Redmayne Murray
(1865-1939) (19) logro el descubrimiento del extracto
de tiroides para el tratamiento del mixedema, dando
nacimiento a la moderna endocrinologia®,

Desgraciadamente otros médicos efectuaron acciones
no ortodoxas y de resultados no fiables, ni siquiera
éticas en aquella época. Victor Lespinasse®’ v Frank
Lydston?* de Chicago, utilizaron, de forma abusiva
extractos y "trasplantes" testiculares, que en realidad
no eran mas que trozos de tejido injertados, como
tratamiento contra el envejecimiento vy disfuncion sexual,
Con humildad debemos mencionar que sus trabajos
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A la busqueda de la eterna juventud y la inmortalidad. La pocion magica masculinizante. (Pre-historia de la andrologia y la endocrinologia)

realizados ya a principios del siglo XX fueron publicados
en revistas revisadas por pares. Cabe mencionar una
frase suya como una perla negra: Glandulas extraidas
de cuerpos sanos en cualquier momento antes del inicio
de la descomposicion tienen un valor terapeéutico igual a
aquellas presas de los vivos.

Sin embargo, los trabajos de revision histdrica hay que
analizarlos en su contexto temporal®., Entonces los
principios basicos de la inmunologia y la incompatibilidad
de tejidos eran desconocidos, si bien algunos cientificos
de entonces ya estaban haciendo intentos de verdadero
trasplante de drganos, como los desarrollados por Alexis
Carrell (1873-1944), Premio Nobel de Medicina 1912,
entre otros y Karl Landsteiner (1868-1943), Premio Nobel
de Fisiologia 1930, por sus descubrimientos sobre los
grupos sanguineos.

Bibliografia

1. Musitell S, Marandola P. Erectile deficiency and impotence in the
“Corpus hippocraticum”. In: Schultheiss, D., Musitelli, S., Stief, C. G.,
& Jonas, U. (2005): 8-13. Classical writings on erectile dysfunction. An
Annotated Collection of Original Texts from Three Millennia. Berlin: ABW
Wissenschaftsverlag

2. Aristételes. Investigacion sobre los animales, Editorial Gredos,
Madrid, 2008.

3. Plinius Secundum C. The historie of the world. Liber XXIX. Philemon
Holland, transl. (1601). 2004. Available at: http:// penelope.uchicago.
edu/holland/plinyepistle.html (accessed October 2012).

4. Parramon | Blasco J: Diccionari de la mitologia grega i romana,
Barcelona: Edicions 62, 1997, p. 212. (El Cangur / Diccionaris, nim.
209). ISBN 84-297-4146-1

5. Miller NL, Fulimer BR. Injection, Ligation and Transplantation: The
Search for the Glandular Fountain of Youth. The Joumal of Urology
2007;177:5, DOI: 10.1016/j.juro.2007.01.135

6. Hooven CK. The Testosterone, the Hormone That Dominates and
Divides Us. Editorial Octopus, 2021. Harvard University, London.

7. Alvaro Morales CM. The Long and Tortuous History of the Discovery
of Testosterone and Its Clinical Application.  SEXUAL MEDICINE
HISTORY. Department of Urology, Queen’s University, Kingston, ON,
Canada. DOl 10.1111/jsm.12081

8. Morales A, Heaton JPW, Carson C. Andropause: A misnomer for a
true clinical entity. J Urol 2000; 163:705-12.

9. Curtis WH: Diseases of the aged. Il Medical J 1906; 10: 401

10. Berthold A. Transplantation der hoden.
Wissenschr 1849;42.

Arch  Anat Physiol

11. Expérience démontrant la puissance dynamogénique chez I'homme
d'un liquide extrait de testicules d'animaux, Arch. Physiol. Norm. Path
1889, 5 seér., 1, 651-58.

12. Brown-Sequard CE. The effects produced on man by subcutaneous
injections of liquid obtained from the testicles of animals. Lancet 1889;
2: 105

A partir de entonces los descubrimientos tomaron un
ritmo vertiginoso?; a partir de 1929 se descubrieron
de manera secuencial el estradiol, el estriol y la
estrona, y poco después llegd el descubrimiento de
la Testosterona®®,

Conflicto de intereses

Declaro gue los datos, asi como el contenido del articulo
no estan afectados por ningun conflicto de intereses ni
he recibido ayuda en absoluto de ninguna organizacion,
ni publica ni privada para su realizacion.

13. Cussons AJ, Bhagat Cl, Fletcher SJ, Walsh JP. Brown Sequard
revisited: a lesson from history on the placebo effect of androgen
treatment. Med J Aust 2002; 177 678.

14. Wilson JD. Charles-Edouard Brown-Sequard and the centennial of
endocrinology. J Clin Endocrinol Metab. 1990; 71:1408.

15. Lagueur E. The university laboratory and the pharmaceutical industry
in the Netherlands. Gewina. 1999; 22(1):12-22.

16. Butenandt A, Beckmann R, Hecker E. «Uber den Sexuallockstoff
des Seidenspinners .1. Der biologische Test und die Isolierung des
reinen  Sexuallockstoffes  Bombykol». Hoppe-Seyler's  Zeitschrift
fur  Physiologische Chemie, 1961:324:71-83. DOI:  10.1515/
bchm?2.1961.324.1.71.

17. Karoly Gyula D. TESTOSTERONE. 1935. Zeitschr. f. Physiol. Chem.
COXXXIIl. 281

18. Ruzicka L. The isoprene rule and the biogenesis of terpenic
compounds. Cellular and Molecular Life Sciences 1953; 9(10):357-67.
DOl 10.1007/BF02167631.

19. Murray GR. Note on the treatment of myxoedema by hypodermic
injections of an extract of the thyroid gland of a sheep. Br Med J 1891;2
(16086): 796-7. DOI:10.1136/BMJ.2.1606.796.

20. Brown-Sequard CE. PRss, FR.C.P. LOND. Therapeutic use of
organic extracts. The British Medical Journal. June 3, 1893 (1145-7)

21. Lespinasse VD. Transplantation of the testicle. JAMA 1913; 61: 1869.
22. Lydston GF. Sex gland implantation. JAMA 1916; 66: 1540.

23. Setchell BP. The testis and tissue transplantation: Historical aspects.
J Reprod. Immunol 1990; 18:1-6.

24. Freeman ER, Bloom DA, Mcguire EJ. A brief history of testosterone.
J Urol 2001; 165:371-3.

25. Groopman J. Medical dispatch: Hormones for men. History of
Testosterone 1183. The New Yorker. Jully 29, 2003. J Sex Med. 2013;
10:1178-83

ACADEMIC JOURNAL OF HEALTH SCIENCES
2025/40 (1): 114-119

119



eISSN 2255-0569

CASE REPORT

Hepatitis B Resuelta en Médico Urologo: Investigacion de
una Posible Variante de Escape del Virus de la Hepatitis B

Hepatitis B Resolved in Urologist Physician:
Investigation of a Possible Hepatitis B Virus Escape Variant

Javier Lucas Tosoratto' ®, Hector Eugercios Escribano'®
1. Unidad docente multiprofesional de salud laboral de Baleares. Esparia

Corresponding author Received: 21 - VIl - 2024
Hector Eugercios Accepted: 20 - X - 2024
E-mail: hector.eugercios@ibsalut.es

doi: 10.3306/AJHS.2025.40.01.120

Resumen

Presentamos el caso de un vardn de 41 afios, médico urdlogo con antecedentes de neuropatia motora multifocal tratada con
inmunoglobulinas humanas. Durante toda su vida laboral en el area quirdrgica, este trabajador ha sido sometido a examenes de
salud periddicos, revelando la presencia de anticuerpos protectores contra el virus de la hepatitis B (VHB) y dosis adecuadas
de vacunacion contra este virus. Sin embargo, en su Ulimo examen de salud, se detectaron anticuerpos especificos contra la
hepatitis B que solo se observan durante una infeccion viral , no asociados con la vacunacion. A pesar de no presentar sintomas,
esta seroconversion llamo la atencion del equipo médico, 1o que llevd a la hipdtesis de una posible variante de escape del
VHB. Se inici® una investigacion exhaustiva para determinar las posibles fuentes de infeccion, incluyendo accidentes biologicos,
transmision sexual o el tratamiento previo con inmunoglobulinas.

Palabras clave: Hepatitis B, variante de escape, inmunoglobulinas humanas, accidente bioldgico.

Abstract

We present the case of a4 1-year-old male urologist with a history of multifocal motor neuropathy treated with human immunoglobulins.
Throughout his working life in the surgical area, this worker has undergone periodic health examinations, revealing the presence of
protective antibodies against hepatitis B virus (HBV) and adequate doses of vaccination against this virus. However, in his last health
examination, specific antibodies against hepatitis B that are only seen during a viral infection, not associated with vaccination, were
detected. Despite being symptom-free, this seroconversion caught the attention of the medical team, leading to the hypothesis
of a possible HBV escape variant. A thorough investigation was initiated to determine the possible sources of infection, including
biological accidents, sexual transmission or previous treatment with immunoglobulins.

Key words: Hepatitis B , Escape variant, human immunoglobulins, biological accident.
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Historia clinica

El paciente, un médico urdlogo de 41 anos, ha estado
laborando en el area quirlrgica durante toda su carrera
profesional. Su historial médico incluye una neuropatia
motora multifocal, por la cual recibid tratamiento con
inmunoglobulinas humanas bajo la supervision del Servicio
de Neurologia. A lo largo de su carrera, ha sido sometido
regularmente a examenes de salud realizados por el
Servicio de Medicina Laboral de su centro de trabajo,
donde se confirmaron anticuerpos protectores contra el
VHB vy la adecuada administracion de la vacuna contra la
hepatitis B. Al examen fisico el paciente no presenta signos
ni sintomas de enfermedad hepatica en el momento de la
evaluacion. Los resultados de los examenes de laboratorio
muestran la presencia de anticuerpos especificos contra
el VHB, indicativos de una infeccion pasada, a pesar de la
ausencia de sintomas clinicos.

Investigacion y resultados

Dada la seroconversion inesperada en un individuo
previamente inmunizado, se inicid una investigacion
exhaustiva para determinar la fuente potencial
de la infeccion por VHB. Se examinaron posibles
exposiciones a través de accidentes bioldgicos, historial
de transmision sexual vy el efecto del tratamiento previo
con inmunoglobulinas. Los resultados de la investigacion
estdn en curso y se estan considerando pruebas
adicionales para confirmar la presencia de una posible
variante de escape del VHB.

Discusion

Este caso destaca la importancia de considerar
la posibilidad de variantes de escape del VHB en
individuos con seroconversion inexplicada, incluso en
aquellos con antecedentes de vacunacion y evidencia
previa de inmunidad. La identificacion de estas variantes
es crucial para comprender mejor la epidemiologia v la
patogénesis de la hepatitis By puede tener implicaciones
significativas para las estrategias de prevencion y control
de la infeccion.

Actualmente se encuentra bajo lineas de investigacion la
posible fuente de contagio, y se realiza un seguimiento
del paciente, pues, N0 se conoce con exactitud el
comportamiento de la infeccidn por variantes de escape
del VHB.

Hepatitis B y variantes de escape

La hepatitis B es una infeccion viral del higado causada
por el virus de la hepatitis B (VHB), que afecta a millones
de personas en todo el mundo™?. Aungue la vacunacion
ha sido fundamental para reducir la incidencia de la

enfermedad, las variantes de escape del VHB representan
un desafio significativo en la prevencion y el tratamiento
de la hepatitis B®4 Las variantes de escape son
cepas del VHB que presentan mutaciones en regiones
especificas del genoma viral, lo que les permite evadir
la respuesta inmunitaria del huésped y persistir en el
cuerpo®4, Estas mutaciones pueden afectar la estructura
de las proteinas virales, incluidos los antigenos de
superficie del VHB (HBsAQ), lo que dificulta la deteccion y
la neutralizacion por parte del sistema inmunitario®*. Los
estudios han demostrado que las variantes de escape
pueden surgir en respuesta a la presion selectiva ejercida
por la vacunacion y el tratamiento antiviral®“, Estas
cepas mutadas pueden tener implicaciones clinicas
significativas, incluida la progresion de la enfermedad
hepatica, la resistencia al tratamiento y la transmision del
virus®#4, Es fundamental entender la epidemiologia vy la
patogénesis de las variantes de escape del VHB para
desarrollar estrategias efectivas de prevencion y control
de la hepatitis B**. Esto incluye la vigilancia continua de
la circulacion de cepas virales vy el desarrollo de vacunas
y tratamientos antivirales que sean efectivos contra estas
variantes resistentes®#, En resumen, las variantes de
escape del VHB representan un importante desafio en
la lucha contra la hepatitis B, v se necesitan esfuerzos
continuos para comprender vy abordar adecuadamente
este fendmeno®,

Posibilidad de contagio
a través de las inmunoglobulinas

Las inmunoglobulinas humanas son productos derivados
de la sangre que se utilizan en el tratamiento de diversas
enfermedades infecciosas y autoinmunes. Aungue se
someten a procesos de purificacion y esterilizacion para
minimizar el riesgo de transmision de patdgenos, existe
una pequena posibilidad de contaminacion viral, incluido
el virus de la hepatitis B (VHB), durante su produccion
0 administracion®.  Los estudios han demostrado
que el riesgo de transmision del VHB a través de
inmunoglobulinas es bajo, especiamente en productos
purificados vy tratados con métodos de inactivacion viral
efectivos®. Sin embargo, se han documentado casos
raros de transmision de enfermedades virales, incluida la
hepatitis B, asociados con el uso de productos sanguineos
derivados®. Es importante tener en cuenta que el riesgo
de contagio a través de inmunoglobulinas varia segin la
calidad del producto vy los procedimientos de fabricacion
utilizados®. Se recomienda seguir estrictos protocolos
de control de calidad y vigilancia epidemioldgica para
minimizar el riesgo de transmision de enfermedades
infecciosas asociadas con el uso de inmunoglobulinas®.
En el caso clinico presentado, se esta investigando la
posibilidad de contagio a través del tratamiento previo
con inmunoglobulinas como una de las posibles fuentes
de infeccion por el virus de la hepatitis B, 1o que destaca
la importancia de considerar este factor en la evaluacion
de pacientes con seroconversion inexplicada.
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Infeccién por VHB
por transmisién sexual

La transmision sexual es una importante via de contagio
de la hepatitis B, especialmente en regiones con alta
prevalencia de la enfermedad’®. El virus de la hepatitis
B (VHB) se puede transmitir a través del contacto directo
con fluidos corporales infectados, como la sangre vy el
semen, durante las relaciones sexuales sin proteccion’®,
Los estudios epidemioldgicos han demostrado que las
personas con multiples parejas sexuales y aquellos que
practican sexo sin proteccion tienen un mayor riesgo de
contraer la hepatitis B por transmision sexual”®, Ademas,
la coinfeccion con otras infecciones de transmision sexual,
como el virus de la inmunodeficiencia humana (VIH),
puede aumentar el riesgo de adquirir y transmitir el VHB",
La prevencion de la transmision sexual del VHB incluye el
uso de medidas de proteccion, como el conddn, durante
las relaciones sexuales, especialmente en personas con
riesgo aumentado de infeccion”®, Ademas, la vacunacion
contra la hepatitis B es una estrategia clave para prevenir
la enfermedad en la poblacion general y en grupos de
riesgo, incluidas las personas sexualmente activas”®,
Es importante destacar que la infeccion por VHB por
transmision sexual puede ser asintomatica o causar
sintomas leves que pueden pasar desapercibidos’®, Por
lo tanto, la deteccion precoz vy el tratamiento adecuado
son fundamentales para prevenir la progresion de la
enfermedad vy reducir el riesgo de transmision a otras
personas’®. En resumen, la transmision sexual es una
importante via de contagio de la hepatitis B, y se necesitan
esfuerzos continuos para promover la educacion sobre la
prevencion y el diagnostico precoz de la enfermedad en
poblaciones en riesgo”®.

Infeccién por VHB relacionada
con accidentes biolégicos
en el ambito hospitalario

Los accidentes bioldgicos representan una importante
fuente de exposicion ocupacional al virus de la hepatitis
B (VHB) en el ambito hospitalario®™®, Los trabajadores
de la salud, incluidos médicos, enfermeras vy personal
de apoyo, estan en riesgo de sufrir lesiones por objetos
punzantes o cortopunzantes que pueden resultar en
la transmision del VHB y otras infecciones transmitidas
por la sangre®™®, La prevencion de la infeccion por VHB
en el ambito hospitalario incluye la implementacion de
medidas de seguridad y prevencion de accidentes,
como el uso de dispositivos de seguridad en agujas vy
otros instrumentos médicos, la capacitacion del personal
en practicas seguras de manejo de materiales biologicos
y el cumplimiento estricto de los protocolos de control
de infecciones®’®. Los estudios han demostrado que
la vacunacion contra la hepatitis B es una estrategia
efectiva para prevenir la infeccion en trabajadores de
la salud expuestos a riesgos ocupacionales®™®. La
vacunacion debe ofrecerse de manera gratuita y rutinaria

a todos los trabajadores de la salud, y se recomienda
la administracion de dosis de refuerzo segun sea
necesario para mantener niveles protectores de
anticuerpos®'®, En caso de exposicion al VHB a través
de un accidente bioldgico, se deben seguir protocolos
especificos de manejo de exposiciones ocupacionales,
que incluyen evaluacion del riesgo de infeccion, profilaxis
postexposicion con inmunoglobulina y/o  vacunacion
contra la hepatitis B, y seguimiento clinico y seroldgico
para detectar posibles signos de infeccion®™©, En
resumen, la prevencion de la infeccion por VHB en el
ambito hospitalario es crucial para proteger la salud vy la
seguridad de los trabajadores de la salud, vy se requiere
una combinacion de medidas de seguridad, vacunacion
y manejo adecuado de exposiciones ocupacionales
para minimizar el riesgo de transmision del virus® ™,

Conclusiones

La hepatitis B sigue siendo un importante problema de
salud publica a nivel mundial, a pesar de los avances en
la prevencion vy el tratamiento. La presencia de variantes
de escape del virus de la hepatitis B (VHB) plantea
nuevos desafios en la lucha contra esta enfermedad, ya
gue pueden evadir la respuesta inmunitaria del huésped
y persistir en el cuerpo, incluso en individuos previamente
inmunizados. La identificacion de estas variantes es
crucial para comprender mejor la epidemiologia vy la
patogénesis de la hepatitis By para desarrollar estrategias
efectivas de prevencion y control,

Ademas, se ha destacado la importancia de considerar
multiples vias de transmision del VHB, incluida la
transmision sexual vy la exposicion ocupacional en el
ambito hospitalario. La prevencion de la infeccion por
VHB requiere una combinacion de medidas, como la
vacunacion, el uso de medidas de proteccion durante
las relaciones sexuales y el cumplimiento de estrictos
protocolos de seguridad en el manejo de materiales
biologicos en entornos de atencion médica.

El caso presentado ilustra la complejidad de la infeccion
por VHB vy la importancia de una evaluacion exhaustiva
para determinar la fuente potencial de la infeccion.
La colaboracion entre profesionales de la salud,
epidemidlogos y otros expertos es esencial para abordar
estos desafios y reducir la carga de la hepatitis B a
nivel mundial. Actualmente se encuentra bajo lineas de
investigacion la posible fuente de contagio, vy se realiza
un seguimiento del paciente , pues, no se conoce con
exactitud el comportamiento de la infeccion por variantes
de escape del VHB.
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