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Abstract 
Background: Platelet-rich plasma (PRP) has therapeutic effects in accelerating the healing of soft tissue injuries. Due to the 
side effects of the existing treatment methods in the management of complex anal fistula and the limited research in the field of 
alternative therapies using new technologies, the present study was conducted to investigate the application of autologous PRP 
in the treatment of anal fistula.
Methods: In this descriptive-prospective study, patients with complex anal fistula were studied. After excision  of external orifice 
and curettage of the tract, PRP was injected into the tract and finally the inside of the tract was filled with PRP material. After 
surgery, patients underwent 1-week, 1-month, 6-month and 1-year follow-ups to evaluate their recovery status. Outcomes of this 
study included success rate, recovery time, satisfaction, return to work, readmission, and recurrence.
Results: Overall, the results of the study showed that the success rate of PRP treatment in patients with complex anal fistula is 
66.7%. In 16.7% of patients, the result was “continuous external discharge” and in 16.7% of patients the result was “abscess 
formation after healing”. Recovery time was 24.29 (8.69) days. Rate of return to work, satisfaction, readmission was 79.2%, 
79.2% and 16.37%, respectively. Also, the recurrence rates in the first month, sixth month and first year were 16.37%, 10% and 
11.1%, respectively.
Conclusion: The present study suggests that PRP treatment is associated with high success rate in the treatment of anal fistula.
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Resumen
Antecedentes: El plasma rico en plaquetas (PRP) tiene efectos terapéuticos en la aceleración de la curación de las lesiones 
de tejidos blandos. Debido a los efectos secundarios de los métodos de tratamiento existentes en el manejo de la fístula anal 
compleja y a la limitada investigación en el campo de las terapias alternativas con nuevas tecnologías, el presente estudio se 
realizó para investigar la aplicación del PRP autólogo en el tratamiento de la fístula anal.
Métodos: En este estudio descriptivo-prospectivo se estudiaron pacientes con fístula anal compleja. Tras la escisión del orificio 
externo y el legrado del tracto, se inyectó PRP en el tracto y finalmente se rellenó el interior del tracto con material de PRP. 
Después de la cirugía, los pacientes se sometieron a seguimientos de 1 semana, 1 mes, 6 meses y 1 año para evaluar su estado 
de recuperación. Los resultados de este estudio incluyeron la tasa de éxito, el tiempo de recuperación, la satisfacción, la vuelta 
al trabajo, el reingreso y la recidiva.
Resultados: En general, los resultados del estudio mostraron que la tasa de éxito del tratamiento con PRP en pacientes con 
fístula anal compleja es del 66,7%. En el 16,7% de los pacientes, el resultado fue “secreción externa continua” y en el 16,7% de 
los pacientes el resultado fue “formación de abscesos después de la curación”. El tiempo de recuperación fue de 24,29 (8,69) 
días. La tasa de retorno al trabajo, satisfacción y readmisión fue del 79,2%, 79,2% y 16,37%, respectivamente. Asimismo, las 
tasas de recidiva en el primer mes, el sexto mes y el primer año fueron del 16,37%, el 10% y el 11,1%, respectivamente.
Conclusión: El presente estudio sugiere que el tratamiento con PRP se asocia con una alta tasa de éxito en el tratamiento de 
la fístula anal.

Palabras clave: Fístula anal; Plasma rico en plaquetas. 
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Introduction

Anal sepsis is one of the most common benign anorectal 
diseases managed by surgeons. Of all patients who 
present with perianal abscess, up to 65% will develop 
a chronic or recurrent anal fistula. Operative intervention 
remains the only effective modality to treat this condition. 
Although the principal goal of treatment is to eradicate the 
fistula, it is also important to preserve anal continence, 
minimize postoperative complications, and decrease risk 
of recurrence.

Surgical therapy is the main method used to treat anal 
fistula. The best treatment criterion is to eradicate the 
infected lesion, ensure sufficient drainage, and promote 
the closure of the fistula, while minimizing damage to the 
anal sphincter. The integrity of the internal anal sphincter 
(IAS) and external anal sphincter (EAS) is the most 
important guarantee for keeping normal anal function of 
patients1,2.

Anal fistula refers to a duct between the perianal skin and 
the anorectal canal, a common surgical problem usually 
occurring after the treatment of perianal abscesses. 
Continuous discharge of pus, pain, itching, as well as 
contamination of underwear are among its significant 
characteristics1,2. Fistula treatment options include 
fistulotomy, fistulectomy (with or without sphincteroplasty 
surgery), endorectal advancement flap, anocutaneous 
advancement flap, fistula plug, fibrin glue injection, 
Fistula-tract Laser Closure (FiLaC) and (LIFT)3,4. One of 
new treatment options in this field is blood-derivatives-
based methods. One of the significant blood derivatives 
of this bioactive substance is Platelet-Rich Plasma (PRP), 
with more than 20 growth factors and other protein 
molecules such as binding molecules and chemokines 
involved in processes like proliferation, differentiation, as 
well as cell regeneration5. The PRP potentials such as 
its therapeutic ability depend on the amount of growth 
factors it has. With the addition of certain activating 
agents like thrombin and calcium chloride that induce 
and stimulate the growth factors release from granules 
Alpha’s in PRP, the platelets collected in PRP start 
secreting growth factors1. Platelets existing in PRP 
enhance the level of growth factors in the environment 
by secreting these factors in this environment6. Growth 
factors perform as a mitogen cell division stimulant in 
cells like endothelial cells and fibroblast cells, initiating 
the angiogenesis processes, as well as differentiation 
and proliferation of fibroblasts. Moreover, growth factors 
regulate collagen synthesis besides promoting cell 
proliferation as well as cell differentiation processes7. 
More than 95% of the synthesized growth factors are 
released in an explosive process during the first hours 
after activation. Given the impacts of platelet-enriched 
plasma on acceleration of healing the soft tissue injuries 
in addition to its autologous nature (prepared from the 
patient’s own blood), the treatment cost is reduced, 

and it is time-effective for the surgeon and the patient8. 
Hence, given the complications of therapeutic methods 
for anal fistula beside the limited research on alternative 
therapies through new technologies, the current study 
was performed to investigate the use of autologous PRP 
in the anal fistula treatment.

Materials and Methods

Patient Population
This was a descriptive-prospective study performed 
on patients with complex anal fistula referring to 
Shahid Beheshti University of Medical Sciences from 
2019 to 2020.

Inclusion criteria were age between 18 and 80 years and 
diagnosis of high  trans sphincteric fistula.

Exclusion criteria were patients with ASA score 4, 
inflammatory bowel disease, fistula with multiple tracts or 
active perianal sepsis, lower and middle intrasphincteric 
fistula, as well as pregnant and lactating patients.

This study was approved by the Ethics Committee of 
Shahid Beheshti University of Medical Sciences, Tehran, 
Iran and registered with the protocol number “IR.SBMU.
MSP.REC.1398.566”. 

After obtaining the patient’s consent, preparation of PRP 
was the first step. In autologous PRP preparation, 30 
cc of patient’s whole blood was sampled on the day of 
treatment. Blood coagulation and secretion of platelet 
granules were controlled by addition of an anticoagulant 
like dextrose citrate. The whole blood sample was 
centrifuged (850G) at a constant speed to form three 
different layers by means of a two-stage centrifuge or 
by double spin method. The lower layer contained red 
blood cells; the middle layer has white blood cells, while 
the upper layer contains plasma-soluble platelets. In the 
second round of the centrifuge (1200G), the upper and 
middle layers were then removed and centrifuged. The 
obtained solution contained pellet platelets. Moreover, 
the pellet was re-dissolved in plasma in order to reach a 
volume of 12 cc, with its final volume depended on the 
volume needed for treatment.

Prior to the operation, the patient was recommended 
to use four Bisacodyl suppositories the day before 
surgery. After spinal anesthesia and in lithotomy position 
anoscopy was performed by colorectal surgeon. After 
accurate determination of the internal orifice, main tract 
and the external orifice, the external orifice and a part of 
the tract  at the ischioanal fossa was excised, followed by 
the curettage of the trans sphincteicr tract. The internal 
orifice was closed by Vicryl suture 2/0 Subsequently, 
PRP was injected into the tract; and finally the tract was 
filled with PRP material.
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Outcomes
A questionnaire including age, sex, type of fistula, and 
treatment methods was data collection tool.
Patients underwent follow-ups of 1 week, 1 month, 6 
months, and 1 year after surgery in order to assess their 
recovery status. The studied outcomes in this review 
included intensity of pain (based on VAS), success 
rate, recovery time (days), satisfaction of patient with 
treatment, return to work, readmission, and recurrence.

Statistical Analysis
All registered data were analyzed using SPSS software 
version 20 for Windows (SPSS, Chicago, IL). For 
descriptive statistics, the Mean ± SD index was used for 
quantitative variables with normal distribution.

Sampling
The census method was used as the sampling method 
and all patients with perianal fistula with an age range of 18-
80 years referring to hospitals affiliated to Shahid Beheshti 
University of Medical Sciences over the years 2019-2020 
were investigated considering the exclusion criteria.

Result

In total, 24 patients with perianal fistula were included in 
the study and treated with PRP. Among these, (66.7%) 
16 patients were male and (33.3%) 8 patients were 
female. The mean age of the patients was 41.66±11.99 

years with a minimum age of 22 and a maximum age 
of 60 years.

The results of the study on the Mean pain severity one 
week after surgery, postoperative recovery time (days) 
are shown in table I.

The results of the study on the frequency distribution 
of response to treatment, return to work, patient 
satisfaction with treatment, postoperative readmission, 
recurrence in the first month, sixth month and first year 
are shown in table II.

Discussion

Several; developments have been occurred in medical 
sciences, particularly in the management of diseases9-16. 
Fistula surgery remains a matter for colorectal surgeons 
and an exhausting process for patients with impaired 
quality of life. Simple fistula is treated usually by fistulotomy, 
that provides healing for about 90% of patients with 
low risk of incontinence. The main problem lies in the 
treatment of complex perianal fistula, as fistulotomy 
represents an unacceptable risk of incontinence in these 
patients.

Platelet α-granules contain mitogenic and chemotactic 
growth factors (GF) and associated healing molecules in an 
inactive form, important in wound healing, such as platelet-

Table I: Mean pain severity one week after surgery & postoperative recovery time in patients.

Variables Minimum Maximum Mean Standard deviation

Pain severity one week after surgery 2 8 4.7 1.58
Postoperative recovery time(days) 10 40 24.29 8.69

Table II: frequency distribution of response to treatment, return to work, patient satisfaction with treatment, postoperative readmission, recurrence in the first month, sixth 
month and first year.

Variables Frequency Percent

Response to treatment
Improved without abscess formation 16 66.7%
Continuous external discharge 4 16.7%
Abscess formation after healing 4 16.7%

Return to work 
have no  5 20.8%
have 19 79.2%

Patient satisfaction
have no 5 20.8%
have 19 79.2%

Postoperative readmission
have  4 16.3%
have no 20 83.3%

Recurrence in the first month
have  4 16.3%
have no 20 83.3%

Recurrence in the sixth month
have  2 10%
have no 18 90%

Recurrence in the first year
have  2 11.1%
have no 16 88.9%
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derived growth factor (PDGF), transforming growth factors 
β1, β2, β3, platelet-derived angiogenesis factor, insulin-like 
growth factor 1, platelet factor 4 (PF-4), epidermal growth 
factor, epithelial cell grow factor, vascular endothelial cell 
growth factor (VEGF), basic fibroblast growth factor and 
others cytokines. During normal wound healing, trapped 
platelets become activated and degranulate, resulting 
in releasing of α-granule content. The secreted growth 
factors immediately bind to the external surface of cell 
membranes in the wound via transmembrane receptors 
in mesenchymal stem cells, osteoblasts, fibroblasts, 
endothelial cells, and epidermal cells. 

This work aimed to evaluate the effect of the use PRP 
in when it is used as adjunct in the treatment of high 
perianal fistula.

In 2019, a randomized, double-blind clinical trial was 
performed by de la Portilla et al. in order to compare the 
clinical implications of using autologous PRP vs. fibrin 
glue in treating cryptoglandular anal fistula. Patients were 
clinically and endoscopically assessed at 1 week, and 3, 
6, and 12 months after operation. The main outcome of 
this study included the rate of fistula recovery (complete, 
partial, and no improvement) while the secondary 
outcomes were fistula recurrence, fecal status, quality of 
life (QoL), and pain. Out of 56 patients enrolled in the 
present study, 32 were assigned to the PRP group and 
24 to the fibrin glue group. The results revealed the overall 
improvement rate of 71% in the PRP group and 58.3% 
in the fibrin glue group. In the PRP group, the complete 
and partial recovery rates were 48.4% and 22.6%, and 
they were 41.7% and 16.7% in the fibrin glue group. 
The rate of pain and thus the QoL in the PRP group was 
significantly better. All complications were minor and no 
adverse effects were seen in the fecal status17. In 2021, 
Madbouly et al. performed a prospective trial examining 
the effect of PRP on the treatment of transsphincteric 
fistula. In the present study, patients with a transsphincteric 
fistula that involved more than 50% of their anal sphincter 
were included. They were randomly assigned to two 
groups of Ligation of Intersphincteric fistula tract (LIFT) 
with and without PRP. Each group included 49 patients. 
The complete closure of the fistula and the time needed 
for recovery were the main outcomes of this study. Forty-
two patients in the PRP group and 32 patients in the 
group without PRP showed complete recovery of fistula, 
with a significant difference between the two groups. In 
the PRP group, the mean postoperative recovery time 
was significantly shorter (15.7 days) compared to that in 
the group without PRP (21.6 days). Four patients in the 

PRP group and three in the group without PRP exhibited 
one-year recurrence. In the PRP group and on days 1 
and 7 after surgery, pain was better, like QoL rate one 
month after surgery18. Moreno-Serrano et al. (2016) 
investigated the effect of PRP on the recovery of complex 
anal fistulas. This study was performed from 2011 to 
2013. Its outcomes included fistula recovery, treatment 
complications, as well as QoL. Twenty-three patients (12 
men and 11 women) were included in the present study 
and followed up for at least 12 months, two of whom 
were excluded from the study. Seventeen out of the 
remaining 21 patients had low fistulas. In this research, 
the success rate of treatment was 62%. No patient 
experienced incontinence after treatment. The QoL 
improved in all patients except two of them19. In 2019, a 
study was performed by Orban et al. in order to assess 
the impact of PRP on the treatment of high anal fistula. 
Their prospective study was conducted on patients with 
fistula from 2016 to 2019, in which nine males and seven 
females were included. The success rate was 75%, i.e. 
twelve patients completely recovered with no recurrence 
while two patients developed postoperative abscess and 
two patients experienced continuous discharge from the 
surgery site20.

In our study, we used autologous platelet rich plasma 
as adjunct in the treatment of high perianal fistula and 
obtained cure rates of66/7%. As regard incontinence, 
our study we had no case develop fecal incomitance.

Conclusion

Overall, the results of the present study showed that 
the use of PRP is associated with high success in the 
treatment of high perianal  fistula;  without affection of 
fecal continence. Therefore, the use of this treatment is 
recommended in the treatment of anal fistula.
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