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BACKGROUND

Adhesions, as abnormal scar tissue, are common fol-
lowing gynecological operations and are seen during
the healing processes [l In some cases they can lead
to some complications such as: chronic pelvic pain,
infertility, poor outcomes of future surgeries, intes-
tinal obstruction, and etcetera. Adhesion mechanism
is known as an inflammatory continuous event dur-
ing the healing process where the peritoneum is
traumatized. Although, this inflammation occurs
normally, in abnormal situations such as ischemia,
fiber bands will remain and result in the formation of
adhesion. This fact that peritoneum surrounds all or-
gans in the pelvis -except ovaries in women- has led
to high prevalence of adhesions following operations
of this region.l') The prevention and decreasing of
adhesions is a controversial issue, and no decisive
method has been substantiated. These solutions can
be categorized in 3 subgroups of improving surgical
methods, using barriers and administrating pharma-
cological agents. The first step to have less adhesion
is to use less traumatizing surgical procedures. Lapa-
roscopic operation was a great advance to minimize
post-laparotomy adhesion, however; some adhesions
have also been reported following laparoscopy.

Other simple surgical hints could be: cleaning tal-
cum powder of the surgical gloves before manipu-
lating peritoneum, using as few absorbable sutures
as possible, not using rough sponges and etcetera.
Barriers themselves consist of absorbable, non-
absorbable and liquid barriers like Oxidized Rege-
nerated Cellulose (ORC), Expanded Poly Tetra Flu-
oro Ethylene (EPTFE) and Crystalloids, respective-
ly. But their efficacy was not consistent in all cas-
es.B4 Different researches have studied several
pharmacological agents in the prevention of adhe-
sion formation. Basbug et al. (2004) showed the
preventive effect of hyaluronic acid plus heparin on
adhesion formation in rat uterine horn.! In the year
2007 the effect of melatonin on adhesion formation
in the rat cecum and uterine horn was assessed by
Ara et al.l)l It was documented that the use of mela-
tonin in prior surgeries showed a significant lower
amount of adhesion formation compared to the
control group. In many studies oxygen free radicals
are known as one of the main causes of adhesion
formation; they may cause further tissue damage
and therefore lead to more adhesion formation.”!
Vitamin E as an antioxidant vitamin plays an im-
portant role in the human health and reproductive
systems and it is an essential nutrient for the fetus
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and infants’ growth.[®l The antioxidant effects of vita-
min E has been an interesting subject for researchers in
this field during previous years .50 In two separate
studies efficacy of oral, subcutaneous and intra-
peritoneal vitamin E in preventing post-operative ad-
hesion formation were compared with control groups
and positive results were obtained.®! Due to the prov-
en side effects of other pharmacological agents such as
melatonin®'l and sodium carboxyl methyl cellulosel'"!
and of course their high prices and unavailability, it
seems that vitamin E can be a beneficial choice. In
another study conducted in 2004 on rats, intra-
peritoneal(intra-peritoneal olive oil, the vehicle/diluent
of vitamin E, intra-peritoneal vitamin E diluted in olive
oil) injection of vitamin E was significantly more effi-
cient in preventing adhesion formation in comparison
with intra-muscular administration.l®!

The purpose of this study is to evaluate the effect of
vitamin E on decreasing post-operative adhesion in rat
uterine horn. The effect of different administration me-
thods when rat’s peritoneum is traumatized is also dis-
cussed.

METHODS

This experimental study, with research project number
386271, was performed on 45 non-pregnant female rats
with the mean weight of 200 grams, 6 months old and
bought from Pastor Institute. They were kept in opti-
mum temperature, fed with plet add lipitom, drank
water freely with same environmental temperature, 12
hours in light (25watt) and 12 hours in the dark. All of
the rats adapted to the environment 2 weeks before
surgery. They were randomized into 3 groups, each
consisting of 15 rats. Vitamin E was used in the form of
100 IU/ml ampoules. Administrated dosage for each
rat was 10 IU equal to 0.1ml (50 U/kg). This study was
approved in the Research Council and Ethics Commit-
tee of the School of Medicine, Isfahan University of
Medical Sciences, Isfahan, Iran.

All the surgical procedures were performed by re-
searchers. Chloroform and then halothane and oxygen
mixture were used for general anesthesia before the op-
eration. Soon after anesthesia and right before incision,
their abdomens were shaved and prepped. An inferior-
middle incision with the length of 3 cm was made using
the sterile technique. Skin, muscle fascia and perito-
neum were exposed and uterine horns were explored.

After this exploration, in all 3 groups, a 2 cm incision
was made on the wide ligament of the left uterine horn
and it was devascularized. Then 5 points of the anti-
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mesenteric surface of the left uterine horn were trauma-
tized using a single-polar couther with the power of 1
voltage. On the surface of the right horn and also on the
peritoneal wall of that side, 5 scratches were made by
scalpel. In this group 0.1 cc (10 IU) intra-peritoneal vi-
tamin E was injected while in the second group the
same dosage was administrated intramuscularly before
making any incisions. In the control group normal sa-
line solution was poured onto the uterine horns. In all
groups monofilament surgical sutures were used to
close incisions in two layers. Post-operation conditions
were the same for all the cases. Following 4 weeks re-
covery, second laparotomy was performed to grade ad-
hesion formation. In this study adhesion was defined as
joining bands from the traumatized points to intestines,
fascia and omentum. Vitamin E was purchased from the
Zahravi Corporation in Tabriz.

Adhesion formation was measured in terms of sever-
ity as: Not resistant against resection (grade 0), Mod-
erate resistant against resection (grade 0.5) and Resec-
tion just by sharp dissection (grade 1) and according to
extent of adhesion formation as: No adhesion (grade 0),
Adhesion in 25% of traumatized points (grade 1), Adhe-
sion in 50% of traumatized points (grade 2) and Adhe-
sion in all of the traumatized points (grade 3). For each
horn one grade was recorded resulting in two grades for
each rate. In other words, 30 scores were achieved for
each group and the mean values were calculated.

Statistical analysis:

Kruskal-Wallis test was used for between group com-
parisons and Mann-Whitney U test as the post-hoc test
was adjusted for type I error. Wilcoxon sign rank test
was used for within group comparisons. All statistical
analysis was done using SPSS software, version 12.
The P-value < 0.05 was considered as statistically sig-
nificant.

RESULTS

As shown in table 1, there was no statistically significant
difference between group 1 and the control group in
terms of adhesion grade. Moreover, the grade of adhe-
sion was not significantly different between group 3 and
the control group. These results implicate that vitamin E
did not act as an effective agent in reducing the adhe-
sion formation among the subjects whose right uterine
horn had been scratched using scalpel However vitamin
E administration in the left uterine horn, damaged
with cautery (both intra-peritoneal and intra-
muscular), had a significantly preventive effect against
adhesion formation comparing to the control group
(p <0.01). In groups 3 and 2 grade one of adhesion was
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detected in 4 cases (33%) and 3 cases (20%), respective-
ly, while for the control group this grade of adhesion
was observed in 12 cases (80%) (Table 2). Based on
these findings it can be concluded that vitamin E had a
significant effect in decreasing adhesion formation or
its grade. Mann-Whitney U test showed that in com-
parison with intra-peritoneal administration, intra-
muscular vitamin E had a greater protective effect (p <
0.05). However, both groups had a significant differ-
ence in terms of adhesion compared to the control
group (p < 0.001). Within group comparisons based on
Wilcoxon test revealed that control group
(p < 0.001) and Intra-peritoneal group (p < 0.1,
marginally) differed significantly in terms of adhesion
in the right uterine horn and left uterine horn. All rats
were alive after the operation. No antibiotics were
administered.

DISCUSSION

Adhesion as an abnormal tissue is formed during the
healing process and bonds areas that should not be
connected. Such a response can occur following sur-
gery, infection, trauma or radiation. Peritoneal involv-
ing operations including gynecological operations may
lead to adhesion formation.[l On the other hand, adhe-
sions by themselves can cause pain and other compli-
cations like bowel obstruction, infertility, and etcete-
ra.l’2 In a well done surgery procedure with less unne-
cessary traumatized tissues and foreign bodies -such as
sutures- these reactions can be highly prevented.

To prevent adhesions, it is assumed that surgeons
understand and adhere to the principles of good

surgical technique at the time of the primary surgery,
sometimes termed “microsurgical principles”. These
recommendations include: use of atraumatic instru-
ments, use of fine and inert suture materials, careful
tissue handling, prevention of desiccation, and meti-
culous hemostasis.' Surgical approach is an impor-
tant factor, with laparoscopy being associated with less
adhesion formation compared to laparotomy.'3]

In different studies various chemicals have been
used during surgery to prevent adhesion formation,
among which Dextrin and Sodium carboxyl methyl
cellulose had better effects.[10]

Vitamin E has antioxidant, anti-inflammatory, and
antifibroblastic effects. In addition, it decreases collagen
formation. In theory, it may decrease adhesion forma-
tion. In a similar study on rats, intra-peritoneal vitamin
E administration during surgery had a significant pre-
ventive effect on adhesion formation.®! In the study by
Hemadeh et al. the difference in how vitamin E is used
in rats (oral, subcutaneous or intra-peritoneal) was sig-
nificant for oral consumption (p < 0.04).11

In our study, the protective effect of vitamin E on
adhesion was more significant when it was admini-
strated intra- muscularly. In other words, with intra-
muscular vitamin E no adhesion was formed in approx-
imately 33% of cases while the control group showed
various grades of adhesion. The difference was not sta-
tistically significant for intra-peritoneal administration.

Intra-muscular vitamin E had greater effect in prevent-
ing adhesion formation of left uterine horn (traumatized

Table 1. Comparison of the grade of right uterine horn adhesion formation among the studied groups

Groups Group 1

(Control group)

(Intra-muscular vitamin E)

Group 2 Group 3

(Intra-peritoneal vitamin E)

Adhesion Grade Number % Number % Number %
0 13 (87) 11 (67) 15 (100)

1 2 (13) 4 (33) 0 0)

2,34 0 (0) 0 (0) 0 (0)

The difference in adhesion formation compared to control group was not significant with P-value = 0.15 in group 2, and P-value = 0.35 in group 3.

Table 2. Comparison of the grade of left uterine horn adhesion formation among the studied groups

Groups Group 1

(Control group)

(Intra-muscular vitamin E)

Group 2 Group 3

(Intra-peritoneal vitamin E)

Adhesion Grade Number % Number % Number %
0 3 (20) 12 (80) 11 (67)
1 12 (80) 3 (20) 4 (33)

2,34 0 (0) 0 (0) 0 (0)

The difference in adhesion formation compared to the control group was significant with P-value = 0.001 in group 2, and P-value = 0.001

in group 3.
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