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Topical Platelet Lysate Hydrogel in Patients With Anal Fissure
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Background: Anal fissure is a painful tear or crack in the distal part of anal canal. It usually involves the epithelium, but in the long term
it may extend to the whole anal mucosa. Platelet Lysate (PL) hydrogel is a hemoderivitive pharmaceutical formulation that contains plenty
of growth factors. These growth factors can induce tissue regeneration and revascularization as well as fibroblast proliferation.
Objectives: This study aimed to evaluate the effectiveness of PL hydrogel in the treatment of the anal fissure or retardation of its
development.
Patients and Methods: The patients with chronic and acute anal fissure were randomly divided into groups of A and B. Group A received
PL hydrogel and Rectol, while group B received placebo and Rectol. Then, they were followed and evaluated for two weeks.
Results: Although it was anticipated that platelet growth factors would be effective in anal fissure healing process, no significant
difference was observed between the control group and the case group after the treatment. Nevertheless, a significant difference was
observed within the two groups after the treatment.
Conclusions: PL hydrogel does not seem to have beneficial effects compared to the placebo or Rectol on the healing of anal fissure.
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1. Background
Anal fissure is a painful longitudinal ulcer or tear in
the anal canal. Every year, 235,000 new cases of anal
fissure are diagnosed and anal fissure has been recognized as the main cause of severe anal pain (1). Etiology
and pathophysiology of anal fissure is not clearly understood; however, increase in the resting pressure of
internal anal sphincter (IAS) and local hypoperfusion
and ischemia of anal canal mucosa are widely accepted
etiologies among clinicians. Up to now, several successful medical and surgical treatments have been described based on these etiologies (1, 2). The treatments
that are based on the pathophysiology of anal fissure
have commonly focused on decreasing IAS pressure and
consequently increasing local perfusion and decreasing
the ischemic conditions in anal canal (specifically posterior anal commissure). Undoubtedly, several kinds of
treatments, especially medical treatment and surgical
sphincterotomy have been successful in reducing IAS
pressure; however, these efforts are insufficient to heal
the anal fissures entirely. On the other hand, growth
factors play an important role in promoting and improving the wound healing cascade (3). According to
this rationale, platelet was selected as a safe and cost-

effective source of growth factors (4). Platelet Lysate (PL)
hydrogel is a hemoderivitive pharmaceutical formulation that contains plenty of growth factors (5, 6). These
growth factors can induce tissue regeneration and revascularization as well as fibroblast proliferation (7).
These processes will result in enhancing collagen synthesis, especially in damaged tissues. In this study, we
considered anal fissure as a non-healing wound disease
with an alteration in wound healing process. However,
the effects of PL hydrogel application on the treatment
of fissure have been poorly documented.

2. Objectives

This study aimed to evaluate the healing effects of PL
hydrogel on acute and chronic anal fissure.

3. Patients and Methods
The present study was conducted on the patients with
proven anal fissure who had read and signed written
informed consents. All the patients were female participants referred to Colorectal Ward of Shahid Motahari
Clinic affiliated to Shiraz University of Medical Sciences
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from February 2012 to March 2013, Shiraz, Iran. The patients were visited by colorectal surgeon to confirm
their acute or chronic anal fissure. History taking and
physical examination were performed. Anoscopy was
not done in the patients with acute phase of anal fissure. Chronic anal fissure are described the unhealed
ulcers more than 3 months. Demographic data forms
were filled initially. Then, history and physical examination were performed and recorded. The symptoms
such as painful defecation, bleeding, burning sensation,
and itching were asked and recorded. High fiber diets,
hydration and sitz bath were recommended to both
groups. The exclusion criteria of the study were pregnancy or planning for getting pregnant, history of ischemic heart diseases, history of application of intra-anal
drugs affecting the IAS tonicity such as nitroglycerin
or diltiazem, history of previous anal procedure, anorectal diseases, and inflammatory bowel diseases. Skin
disorders and migraine and the patients with stenosis
need surgical intervention. The patients with unusual
anal fissure (multiple, lateral ulcer) were also excluded
after physical examination and anoscopy. The patients
who fulfilled the inclusion criteria were grouped into
arm (A) and (B) using permuted-blocked randomization
method. Group A received PL hydrogel and standard
treatment (Rectol, Khorraman Pharmaceutical co.),
while group B received standard treatment and placebo. Finally, they were compared in terms of painful defecation, rectal bleeding, burning sensation and itching.
The patients were instructed to apply the PL hydrogel or
the placebo once daily for a week and not to apply Rectol within 12 hours after using PL hydrogel or placebo.
High fiber diets with hydration and sitz bath were recommended for both groups. After two weeks of intervention, the patients were evaluated by other colorectal
surgeon and the questionnaire was filled again.

3.1. Platelet-Rich Plasma Preparation

PRP (Platelet-Rich Plasma) was obtained from Fars
blood transfusion organization (Fars, Shiraz). PL was
prepared by freezing PRP at -80°C and subsequently defrosting at 37°C in a water bath (6). PL was loaded 1:1 into
a pharmaceutical sterile vehicle (Carbapol 1%, ethylenediamine tetra acetic acid 0.05%, sodium metabisulfite
0.1%, sodium chloride 0.9% in adequate deionized water,
all the percentages as w/v %). The vehicle pH was adjusted to 7.0 by sodium hydroxide 4N (8-15). For preparing
placebo, the saline solution 0.9% (W/V) was replaced by
PL. This study was approved by the Ethics Committee of
Shiraz University of Medical Sciences, Shiraz, Iran. The
code of RCT registration in Iran Registry of clinical Trials
is 201304079936N4.

3.2. Statistical Analysis
The statistical analyses were performed by SPSS statistical software, version 20.0 (Chicago, IL, USA). Predeter2

mined variables for each group were compared before
and after the treatment using the Wilcoxon signed-rank
test. Besides, distribution of the confounding factors
between the case and control groups was compared
through chi-square test. Finally, Mann-Whitney test was
utilized in order to compare the two groups regarding
the treatment outcomes. All the tests were performed at
5% significance level.

4. Results

This study was conducted on 96 women with anal fissure who were divided into two groups (case and control). However, 15 patients were withdrawn from group
A that received PL hydrogel and 5 individuals were excluded from the placebo group B (Figure 1). Chi-square
test was performed for comparing the case and control
groups regarding the distribution of confounding factors such as age, history of diabetes mellitus, diarrhea,
constipation, hypertension, hypothyroidism, psychological diseases in need of medication, history and duration of anti-fissure medications, and anal fissure risk
factors. The results showed no significant difference between the case and the control groups in these regards
(P Value > 0.05). Constipation was the most frequent
underlying symptom (Figure 2) in both groups; 78.8% in
the case group and 76.7% in the control group (Table 1).
Furthermore, most of the patients, including 27 patients
in the case group (81.8 %) and 33 patients in the control
group (76.6%) had a history of anal fissure for longer
than 3 months (Table 2). Wilcoxon signed-rank test
showed a significant difference in measured outcomes
before and after the intervention in both treatment and
control groups (P Value < 0.05). Mann-Whitney U test
revealed no significant difference between the effect of
treatment PL hydrogel or placebo in both groups. Therefore, we cannot distinguish PL hydrogel effect from
Rectol or placebo. Finally, we compared the treatment
outcomes between the case and placebo groups and the
results revealed no significance difference between the
two groups (P Value > 0.05).
96 Volunteer Women

48 assigened to placebo
(control) group

5 withdrew

48 assigend to platelet
lysate hydrogel (case)
group

15 withdrew

43 completed the study

33 completed the study

Figure 1. Sample Distribution in Case and Control Groups
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Figure 2. Frequency of Anal Fissure Symptoms

Table 1. Comparison of the Frequency of Underlying Diseases
Between Two Groups
Disease/ Symptom

Neuropsychological Disease
Constipation

Diabetes Mellitus
Diarrhea

Hypertension

Hypothyroidism

Frequency in Frequency in P Value
Case Group, Control Group,
% (n = 33)
% (n = 43)
3

0

> 0.05

78.8

76.7

> 0.05

0

0

-

12.1

2.3

> 0.05

3

2.3

> 0.05

0

2.3

> 0.05

Table 2. Frequency of Duration of Anal Fissure in the Case and
the Control Group Compared With χ 2 (P = 0.05)
Duration of Anal fissure

Less than 1 month
1-3 months

More than 3 months

Frequency
in Case
Group %

Frequency
in Control
Group, %

P Value

9.1

7

> 0.05

9.1

16.3

> 0.05

81.8

76.7

> 0.05

5. Discussion
PRP preparations like PL hydrogel played an important
role both theoretically and practically in wound healing
processes, overshadowing wound healing, and regenerative medicine (8, 9). PRP preparations have been widely
used in the treatment of diabetic foot ulcers, chronic ulcers, coronary artery bypass graft-associated foot ulcers,
surgical ulcers, and corneal surgeries (10-16). PRP applications extend beyond cutaneous wounds; healing properties of platelet growth factors have been evaluated in
gastrointestinal wounds, as well (11-15). There is some evidence associating the gastric ulcers healing to platelets
activation and release of their growth factors in the body
(16). Thus, we decided to assess the effect of PL hydrogel
in the anal fissure. This drug is theoretically potential for
Ann Colorectal Res. 2014;2(3):e24266

healing anal fissure ulcers. Despite the evidence that support the ability of PL hydrogel in healing anal fissure, this
study showed no benefits in this regard. In order to figure
out the reasons for the failure of PL hydrogel in healing
anal fissure, the following scenarios should be taken into
account: a) Rectol as a standard treatment of anal fissure
has a prominent effect (equal to or more than that of PL
hydrogel) on anal fissure cure in a manner that blurs PL
hydrogel effect, and b) Placebo has the same effect as PL
hydrogel without any healing effects on anal fissure.
The first scenario could be true because Rectol is the
standard treatment for anal fissure and is widely used by
the patients in Iran because of its satisfactory effects. The
other scenario could also be true, owning to the following
reasons: the content of platelets and growth factors may
be insufficient, or the method of platelets activation may
be inefficient (4), the PL hydrogel pharmaceutical vehicle
may be inappropriate, and finally PL hydrogel treatment
may be pharmacologically ineffective in healing anal fissure. In order to address the mentioned ambiguity about
PL hydrogel effectiveness in healing anal fissure, we suggest another randomized double-blinded clinical trial to
be conducted on PL in such a way that the effect of PL hydrogel can be distinguished from that of the placebo or
Rectol. The findings of the present study indicated that PL
hydrogel showed no beneficial effects on healing of anal
fissure compared to the placebo or Rectol.

Acknowledgements

We appreciate Research Improvement Center of Shiraz
University of Medical Sciences and thank Ms. A. Keivanshekouh for editing the manuscript.

Authors’ Contributions

Study concept and preparation of PRP: Akram Jamshidzadeh, Sleiman Mohammadi, Seyed Mojtaba Seyed Raoufi; Writing the manuscript: Zeinab Mardani; Study design:
Leila Ghahramani; Statistical analysis: Alireza Safarpour;
and Final edition: Ahmad Izadpanah, Alireza Safarpour,
Leila Ghahramani, Seyed Vahid Hosseini, Masoumeh Rahimi.

Financial Disclosure

The authors reported receiving research grants and consulting fees from Shiraz University of Medical Sciences.

Funding/support

This research was supported by Shiraz University of
Medical Sciences.

References
1.
2.
3.

Mariusz H. M. Current Understanding of Anal Fissure Pathophysiology. In: Gastroenterology Department, editor. U.K.:
Lund JN, Scholefield JH. Aetiology and treatment of anal fissure.
Br J Surg. 1996;83(10):1335–44.
Enoch S, Leaper DJ. Basic science of wound healing. Surg.

3

Jamshidzadeh A et al.
4.
5.
6.

7.
8.

9.
10.

4

2005;23(2):37–42.
Lacci KM, Dardik A. Platelet-rich plasma: support for its use in
wound healing. Yale J Biol Med. 2010;83(1):1–9.
Sandri G, Bonferoni MC, Rossi S, Ferrari F, Mori M, Del Fante C, et
al. Thermosensitive eyedrops containing platelet lysate for the
treatment of corneal ulcers. Int J Pharm. 2012;426(1-2):1–6.
Sandri G, Bonferoni MC, Rossi S, Ferrari F, Mori M, Del Fante C,
et al. Platelet lysate formulations based on mucoadhesive polymers for the treatment of corneal lesions. J Pharm Pharmacol.
2011;63(2):189–98.
Wasterlain AS, Braun HJ, Dragoo JL. Contents and Formulations
of Platelet-Rich Plasma. Oper Tech Orthop. 2012;22(1):33–42.
El Backly R, Ulivi V, Tonachini L, Cancedda R, Descalzi F, Mastrogiacomo M. Platelet lysate induces in vitro wound healing of
human keratinocytes associated with a strong proinflammatory
response. Tissue Eng Part A. 2011;17(13-14):1787–800.
Eppley BL, Woodell JE, Higgins J. Platelet quantification and
growth factor analysis from platelet-rich plasma: implications
for wound healing. Plast Reconstr Surg. 2004;114(6):1502–8.
Carter MJ, Fylling CP, Parnell LK. Use of platelet rich plasma gel
on wound healing: a systematic review and meta-analysis. Eplasty. 2011;11.

11.
12.

13.

14.
15.
16.

Yol S, Tekin A, Yilmaz H, Kucukkartallar T, Esen H, Caglayan O, et
al. Effects of platelet rich plasma on colonic anastomosis. J Surg
Res. 2008;146(2):190–4.
Almdahl SM, Veel T, Halvorsen P, Vold MB, Molstad P. Randomized
prospective trial of saphenous vein harvest site infection after
wound closure with and without topical application of autologous platelet-rich plasma. Eur J Cardiothorac Surg. 2011;39(1):44–8.
Everts PA, Devilee RJ, Brown Mahoney C, Eeftinck-Schattenkerk
M, Box HA, Knape JT, et al. Platelet gel and fibrin sealant reduce
allogeneic blood transfusions in total knee arthroplasty. Acta Anaesthesiol Scand. 2006;50(5):593–9.
Hom DB, Linzie BM, Huang TC. The healing effects of autologous
platelet gel on acute human skin wounds. Arch Facial Plast Surg.
2007;9(3):174–83.
Fresno L, Fondevila D, Bambo O, Chacaltana A, Garcia F, Andaluz
A. Effects of platelet-rich plasma on intestinal wound healing in
pigs. Vet J. 2010;185(3):322–7.
Ma L, Elliott SN, Cirino G, Buret A, Ignarro LJ, Wallace JL. Platelets modulate gastric ulcer healing: role of endostatin and vascular endothelial growth factor release. Proc Natl Acad Sci U S A.
2001;98(11):6470–5.

Ann Colorectal Res. 2014;2(3):e24266

