
 

ORIGINAL ARTICLE 
 

 

P J M H S  Vol. 13, NO. 1, JAN – MAR   2019   13 

Role of Hyaluronic Acid Barrier Gel in Adhesion Prevention 
 
AYESHA SAIF, NABEELA SHAMI, SHAILA ANWAR, SHAHEENA ASIF 
Department of Obstetrics & Gynaecology, Lahore Medical & Dental College/GTTH, Lahore 
Correspondence to Dr. Ayesha Saif, Assistant Professor Email: drayeshawasif@gmail.com Cell: 0320-1770077 

 

ABSTRACT 
 

Background: Adhesions after abdominal and pelvic surgery lead to increased morbidity and make the subsequent 

surgery difficult. Such adhesions can impair the quality of life of patients and surgical treatment is often required 
which is difficult, hence, adhesion prevention remains the key. To reduce the risk of adhesion formation, meticulous 
surgical technique is of prime importance. Historically, various agents like antibiotics, steroids, anti-inflammatory 
agents and barrier agents have been used without conclusive evidence. Recently, an anti-adhesion gel barrier, 
hyaluronic acid gel, has been introduced. Hyaluronic acid is a natural lubricant in our joints, which can contribute to 
adhesion prevention by mechanical separation of peritoneal surfaces. 
Aim: To evaluate the effectiveness of hyaluronic acid gel in adhesion prevention and its side effects. 
Methods:  A multi-center prospective observational study was conducted at Ghurki Trust Teaching Hospital and 

Surgimed Hospital from April, 2016 to March, 2018. We selected 200 patients who presented in our hospitals by 
non-probability consecutive sampling technique. The patients were operated for different indications including lower 
segment cesarean section, total abdominal hysterectomy, ovarian cancer surgery, myomectomy, ovarian 
cystectomy, and laparotomy for ectopic pregnancy. Patients were informed about the benefits of hyaluronic acid gel 
prior to the surgery and informed consent was taken. Hyaluronic acid barrier gel was instilled at the incision line 
before the abdomen was closed. 
Results: The mean age of our patients was 31 years (18-62) and the majority of patients were in the 21-30 years 

age group. 147 (73.5%) patients were operated for the first time in our study sample. Thirty three (16.5%) patients 
had previous one cesarean section and hence this was their second surgery. Sixteen patients (8%) had previous 
two cesarean sections. Of the remaining four patients, two had previous three cesarean sections and two had 
previous four cesarean sections. The most common indication of surgery in our study group was lower segment 
cesarean section i.e., 131 patients (65.5%) followed by total abdominal hysterectomy in 33 patients (16.5%). 
Twenty nine patients had laparotomy. One hundred and thirteen surgeries were performed electively and the 
remaining 87 patients had emergency surgeries. The patients were followed up on the seventh post-operative day, 
second follow up was via telephone after one month and third one was at the end of six months. The patients were 
asked about any symptoms related to adhesions (abdominal pain). The final follow-up was at subsequent surgery 
on the same area. We re-operated 12 patients in this 1 year period, six of them had repeat cesarean sections and 
three had laparotomy for endometriotic cyst excision. Three patients were re-operated for debulking surgery in 
advanced ovarian malignancy. We did not find any adhesions on repeat surgery in any of these patients and the 
previous incision site was clean, so hyaluronic acid gel was instilled again.  
Conclusion: Our study indicated that no adhesions were present on repeat surgery. However, more time is 

required as only a few patients were re-operated in this time. More studies need to be carried out to establish the 
role of hyaluronic acid gel in adhesion prevention. 
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INTRODUCTION 
 

Fibrous bands that develop between tissues due to 
abrasion or handling during surgery are called adhesions1,4. 
They are considered as internal scars that interface tissues 
not normally associated. Adhesions are formed by a 
complex process. They mostly develop after surgery when 
two injured surfaces are nearby. This regularly causes 
irritation and fibrin deposition onto the injured tissues. The 
fibrin at this point associates the two injured surfaces and it 
behaves like a paste to seal the damage and forms the 
band which is called "fibrinous band”1. A group of 
fibrinolytic enzymes acts at this site to reduce the extent of 
this band and may even disintegrate it1. In some cases, 
however, the production of these enzymes is affected due 
to injury resulting in the persistence of this fibrous band and 
infiltration of macrophages, fibroblasts 
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and blood cells1. These cells lay down collagen and matrix 
into this band, hence building a permanent adhesion1. 

Adhesion formation is a common problem. Recent 
literature showed that more than 90% people develop 
adhesions after abdominal surgery and 55 to 100% people 
develop adhesions following pelvic surgery 2. Such 
adhesions disturb the anatomy and access at subsequent 
surgery on the same area. This leads to increased 
operative time, also the risk of iatrogenic injury to 
surrounding visceras increases. 

Adhesions usually manifest as pain in the abdomino-
pelvic area, however, patients with adhesions may not be 
symptomatic at all, indicating different pain threshold of 
patients. Adhesions can affect the normal interaction 
between fallopian tubes and ovary, leading to infertility in 
20 to 40% of population3. Complications such as acute or 
sub-acute small bowel obstruction (60%), constipation and 
chronic pelvic pain (40%) are attributed to adhesions3. 
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Hence the quality of life of the patients can be severely 
compromised. Surgical treatment (adhesiolysis) is often 
required, however, adhesions commonly reform after 
adhesiolysis. Hence, strategies should be adopted to 
prevent the formation of adhesions. 

Meticulous surgical technique is of paramount 
importance to minimize the risk of adhesion formation. This 
means avoiding bleeding, minimal tissue handling, proper 
asepsis to reduce the risk of contamination, using 
diathermy only when necessary and limited use of 
abdominal sponges and sutures. However, these efforts 
may not be sufficient to prevent the formation of adhesions. 
The risk of adhesion formation can be reduced by the use 
of certain products, especially, in procedures with a high 
risk of adhesion formation such as ovarian cystectomies, 
endometriotic cyst excision, fallopian tube surgery and 
myomectomy4,5. Some products reduce the formation of 
adhesions by interfering with the biological processes 
involved in adhesion development. Others form mechanical 
barriers between the organs and tissues, thus providing a 
temporary separation after surgery3. 

Historically, steroids have been used for adhesion 
prevention especially in fertility preserving pelvic surgery 
but their use is not supported by published evidence. 
Moreover, the use of steroids may impair the healing 
process and may even suppress the hypothalamic pituitary 
axis5. 

Anti-histamines, antibiotics, steroids and anti-
inflammatory agents have not been found to be effective in 
adhesion prevention 5. The use of icodextrin, crystalloids 
and hyperosmotic solutions has been investigated but they 
failed to reduce adhesion formation6. 

Hyaluronic acid, a main component of the connective 
tissue of human body, is a linear polysaccharide with 
disaccharide units composed of sodium D–glucoronate and 
N-acetyl-D-glucosamine6,7. It is a transparent and a highly 
viscous gel. It adheres to the tissue surface and to the 
abdominal wall creating an anti-adhesion barrier, which 
keeps the adjacent tissues separated after surgery, 
protecting against adhesions. It is absorbed from the 
peritoneal cavity after seven days (the critical time of 
adhesion formation). Several derivatives of hyaluronic acid 
are commercially available. 

The purpose of our study was to see the effects of 
hyaluronic acid barrier gel in adhesion prevention and its 
side effects in gynecological and obstetrics patients. 
 

MATERIALS AND METHODS 
 

The multi-center prospective observational study was 
conducted from April, 2016 to March, 2018 at Ghurki Trust 
Teaching Hospital, Lahore, Pakistan and Surgimed 
Hospital, Lahore, Pakistan. The study was approved by the 
institutional Ethical Committee. Non-probability convenient 
sampling technique was used. The patients were operated 
for different indications including Lower segment cesarean 
section, Total abdominal hysterectomy, Surgery for ovarian 
cancer, Myomectomy and Cystectomy. All the patients 
were briefed about the benefits of hyaluronic acid gel prior 
to the surgery and informed consent was taken. 5ml of 
Hyaluronic acid gel barrier was instilled uniformly in the 

peritoneal cavity at the operative field. The data was 
entered and analyzed in SPSS version 20. 
 

RESULTS 
 

The mean age of our patients was 31 years (18-62) and the 
majority of patients were in the 21-30 years age group. 147 
(73.5%) patients were operated for the first time in our 
study sample. Thirty three (16.5%) patients had previous 
one cesarean section and hence this was their second 
surgery. Sixteen patients (8%) had previous two cesarean 
sections. Of the remaining four patients, two had previous 
three cesarean sections and two had previous four 
cesarean sections. The most common indication of surgery 
in our study group was lower segment cesarean section i.e. 
131 patients (65.5%) followed by total abdominal 
hysterectomy in 33 patients (16.5%). Twenty nine patients 
had laparotomy (Fig.1). One hundred and thirteen 
surgeries were performed electively and the remaining 87 
patients had emergency surgeries. 
 

Fig. 1 

 
 

 
Follow up: The patients were followed up on the seventh 

post-operative day, second follow up was via telephone 
after one month and third one was at the end of six months. 
The patients were asked about any symptoms related to 
adhesions (abdominal pain). The final follow-up was at 
subsequent surgery on the same area. The final follow up 
i.e. subsequent surgery has been carried out on twelve 
patients so far. Six patients had cesarean section, three 
had laparotomy and another three patients had de-bulking 
surgery for advanced ovarian malignancy. As it can be 
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seen in the Figure 2 and Figure 3 below, the operative field 
was absolutely free of adhesions; hence hyaluronic acid 
barrier gel was instilled again. 
 
Fig. 2: Subsequent Surgery (picture was taken after opening the 
peritonael cavity. no adhesions were noted) 

 
 
Fig. 3: Subsequent Surgery 
(picture was taken after opening the peritonael cavity. no 
adhesions were noted) 

 
 
Fig. 4: The barrier gel is being instilled 

 

DISCUSSION 
 

Adhesion formation is a common problem but the different 
pain threshold of patients (symptomatic adhesions) and 
different tissue response of every patient makes it difficult 
to predict the extent of adhesions before surgery. Hence 
they are clearly seen only at repeat surgery on the same 
area. Adhesiolysis, although, breaks the adhesions but 
these adhesions tend to reform.Hence, the emphasis 
should be made on preventing their formation. Meticulous 
surgical technique along with the use of adhesion reducing 
agents help in minimising the adhesion formation.Many 
agents have been used previously to meet this end but 
have not been effective. This has lead to skepticism about 
the use of newer agents. 

This small study reflects upon the advantages of 
hyaluronic acid barrier gel in prevention of adhesions. 
While conducting this study, when patients were briefed 
about the benefits of this gel, none of our patients was 
reluctant to give consent for its use indicating its 
acceptability. 

Our study indicated that no adhesions were present 
on repeat surgery but since only 12 patients are re-
operated so far, which is a limitation of our study, we need 
more time so that more patients can be re-operated and 
confirmation of its effectiveness can be made. Our patients 
did not report any side effects related to adhesions but 
adhesions are not always symptomatic, moreover, the pain 
threshold of the patients varies. 

Another major concern is its high cost. Pakistan is a 
developing country and majority of our population belongs 
to lower socio-economic strata of the society, and basic 
necessities of life are not available to a wide majority of 
patients, so a single 3ml injection which is expensive is not 
easily affordable to the population at mass level. Hence, to 
avoid its confinement to only upper social class, its price 
issue needs to be addressed. One way of addressing this 
issue is to consider its local production. 

The gel can provide a breakthrough in treatment of 
patients with endometriosis, recurrent ovarian cysts, 
malignancies and in obstetrics where repeated 
surgeriesare more common.Incorporating this gel in routine 
use can reduce the operative time, shorten the hospital 
stay ,reduce the post-operative morbidity and even improve 
the quality of life of patients. 
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