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The effect of anti-adhesive agent on patients with low anterior

resection syndrome
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Objective: This study aimed to evaluate the efficacy of the anti-adhesive
agent in enhancing bowel function after a low anterior resection in patients
diagnosed with rectal cancer.

Methods: From January 2006 to December 2020, we analyzed the prospective
data of 112 patients with laparoscopic low anterior resection. The patients were
divided into Anti-adhesive (n=54) and non-adhesive (n=58). The assessment
of bowel function was conducted between 3 months to 24 months following
surgery. It was evaluated by personal interviews (incontinence status), and by
anorectal manometry.

Results: Of 112 patients, the mean age was 63.0 years. The mean frequency
(p=0.041), urgency (p=0.036), and seepage (p=0.039) of bowel movements
were significantly higher statistically in the study group in 3 months
postoperatively. In 2 years, fecal incontinence score was significantly improved
in in study group (p=0.025). In 24 months of follow-up, the study group showed
a considerable increase in Maximum Anal Squeezing Pressure (MASP) from
146.3 mmHg to 178.9 mmHg (p=0.002), but no statistical differences were
found between 2 groups during the follow-up period (p=0.838).

Conclusion: Applying an anti-adhesive agent to the pelvic cavity after
laparoscopic low anterior resection in rectal cancer patients may reduce
postoperative bowel movement dysfunction.

Keywords: anti-adhesive agent, low anterior resection syndrome, rectal
resection
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INTRODUCTION

The most fundamental treatment strategy for rectal cancer is
surgical radical resection. It is the standard surgical therapeutic
principle of providing Total Mesorectal Excision (TME)
composed of complete excision of the mesorectum with securing
a safe resection margin and perioperative chemoradiotherapy as
an additional treatment, depending on the stage of the malignant
lesion. Nevertheless, surgical excision of the rectum might
compromise its distinctive anatomical function, resulting in a
range of functional side effects or problems.

From a functional standpoint, it is of utmost importance to give
priority to the preservation of the anus in order to maintain a
regular bowel function. Abdominoperineal resection, performed
with adaptation, involves removing both the anus and rectum,
resulting in a permanent stoma on the abdominal wall. This can
lead to psychological problems and discomfort due to changes
in the physical appearance for the patient. Preservation of anal
function and autonomic nerves has become a crucial objective
in radical surgery for rectal cancer. With advancements in
molecular biology, oncological research, surgical techniques,
and laparoscopic procedures, surgeons are now able to perform
anal sphincter preservation surgery in the majority of patients
[1, 2]. However, it is still reported that 25%-50% of patients
who underwent anal preservation rectal resection complained of
bowel dysfunction such as fecal incontinence, urgency, frequent
bowel movements, tenesmus and clustering of stool [3-5].

The impairment of bowel function following rectal resection is
referred to as Low Anterior Resection Syndrome (LARS). This
condition is particularly noticeable when the rectum is separated
and mobilized through TME, the left colon and the remaining
rectum are severed at the level of the elevator ani muscle, and
a linear anastomosis (straight end-to-end anastomosis) is
performed. The causes can be attributed to several factors, such
as reduced rectal compliance and volume resulting from rectal
resection, impairment of the autonomic nervous system, damage
to the anal sphincter caused by the insertion of the circular stapler
through anus, and altered recto-anal reflex and sampling reflex
that differentiate the characteristics of the stool [6, 7]. Various
treatment methods, including pelvic floor muscle rehabilitation,
bio-feedback therapy, and rectal balloon training, have been
introduced to alleviate the symptoms of LARS. However, due
to the participation of multiple factors, no particular effective
treatment has been widely accepted [8, 9].
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Studies have shown that anti-adhesion agents are successful in
decreasing the occurrence of postoperative adhesions that happen
during abdominal and pelvic surgery [10, 11]. Anti-adhesion
agents function by physically separating damaged and inflamed
tissues and organs that display adhesion, while promoting the
healing of normal tissues. Additionally, there have been findings
indicating that anti-adhesion agents have shown improvement
in peripheral nerve regeneration during experiments on animals

[12].

Therefore, the authors hypothesized that administering an anti-
adhesion agent in the pelvic cavity after low anterior resection
would restrict the local inflammatory response, diminish fibrosis,
and expedite the restoration of nerve activity and effectiveness,
thereby improving the mobility and storage of the large intestine
and facilitating smooth evacuation of stool. Consequently,
the authors conducted a subsequent investigation on the
gastrointestinal symptoms experienced by patients who utilized an
anti-adhesion agent in the pelvic cavity following rectal resection.

METHODS
Between January 2006 and December 2020, the authors

conducted a study on patients who had laparoscopic low anterior
resection following a diagnosis of rectal cancer at Pusan National
University Hospital and Yangsan Pusan National University
Hospital. The patient data were prospectively recorded in our
hospital's colorectal surgical database, and the postoperative
follow-up and analysis was performed retrospectively. The main
inclusion criteria for the patients in the study were individuals
who had entirely intact anatomical structure of the anal sphincter
and had their natural bowel passage restored through colon-rectal
anastomosis following low anterior resection. The patients who
were excluded from the study were those who had undergone
abdominoperineal resection (n=14) and intersphincteric resection
(n=159). Furthermore, the study excluded individuals (n=127)
who had previously undergone preoperative chemoradiotherapy,
a treatment known to potentially cause impaired bowel function
following surgery. Furthermore, patients who had emergency
surgery (n=172), American Society of Anesthesiologists (ASA)
grade IV body classification (n=72), as well as patients with
recurring cancer (n=24) and concurrent cancer (n=11) were also
not included. By applying these inclusion and exclusion criteria, a
total of 112 patients were included in the study (Figure 1).

Total 691 patients
(Treated for Rectal cancer)

Excluded
Abdominoperineal resection (n=14)
Intersphincteric resection (n=159)

(with double stapled straight

112 patients
colorectal anastomosis)

Emergency (n=172)
ASA-IV (n=72)
Recurrent cancer (n=24)

Anti-adhesive Group
(n=54) (n=58)

Control Group ]

Fig. 1. Flowchart for inclusion and exclusion

In 2011, Hanmi Medicare in Seoul, Korea released a product
called Guardix-sol®. The study selected patients who had not used
anti-adhesion agents before this release (referred to as the control
group) and patients who started using anti-adhesion agents after
the release (referred to as the study group). The purpose was to an-
alyze the difference in bowel function between these two groups.

During laparoscopic surgery, the inferior mesenteric artery was
ligated at its origin from the abdominal aorta in all patients. The
splenic flexure was completely mobilized to mandate tension-free
coloanal anastomosis and pelvic dissection was performed while
preserving the superior hypogastric plexus. Total mesorectal exci-
sion was conducted in all cases, ensuring preservation of the auto-
nomic nerves and ureter, unless they were immediately affected by
the tumor. Following the full detachment of the rectum from the
pelvic floor muscle, an automatic linear stapler was used to cut the
rectum. Subsequently, a straight colo-rectal anastomosis was car-
ried out by utilizing an automatic circular stapler. After the com-
pletion of the anastomosis, an anti-adhesion agent was applied in
the pelvic cavity for the study group. The anti-adhesion agent used
was a mixed solution of Hyaluronic Acid (HA) and Carboxy-
methyl Cellulose (CMC), specifically known as HA-CMC and
marketed as Guardix-sol® by Hanmi Medicare in Seoul, Korea.

The primary components of Guardix-sol® are sodium Hyaluronate
(HA) and Carboxymethyl Cellulose (CMC). HA is a negatively
charged polysaccharide that is found in synovial fluid, vitreous flu-
id, and extracellular matrix. It is composed of D-glucuronic acid
and N-acetyl-D-glucosamine, and it forms a linear polymer with
exceptional biocompatibility and biocompatibility. The material's
properties prevent sticking by coating the tissue surface during sur-
gery and inhibiting the production of fibers. Nevertheless, its anti-
adhesion function is restricted due to its rapid decomposition,
with a half-life of merely 3 days. CMC is a hydrophilic polymer
derived from plant cellulose. It has a low molecular weight and is
resistant to decomposition in the human body due to the absence
of decomposing enzymes. During the recovery of the mucosa, this
substance remains on the tissue surface due to its delayed absorp-
tion in the body. Subsequently, it is transported to the liver, where
it is broken down, absorbed, and eliminated through the meta-
bolic pathway of carbohydrates. It possesses a prolonged residual
duration and can function well as a physical barrier. Guardix-sol®,
formulated by leveraging the benefits and drawbacks of its con-
stituent elements, undergoes natural decomposition in the body
during a span of two weeks post-surgery. It is thereafter absorbed
and eliminated within a month. While previous studies have dem-
onstrated that the HA-CMC mixed component does not have an



impact on the healing of anastomosis, it was used cautiously to
avoid direct contact with the anastomosis while applying an anti-
adhesion agent in order to maintain the stability of the clinical
outcomes [13, 14]. The creation of the temporary loop ileostomy
was carried out when it was in an unstable state, determined by the
presence of positive anastomotic tension and air leakage during
testing. The restoration of the intestinal fistula took place around
4 months following the surgery. The investigation focused on gen-
eral clinical data such as gender, Body Mass Index (BMI), ASA
grade, and intestinal composition. Additionally, pathology data
including cancer stage, distal resection margins, and lateral resec-
tion margins were examined. The cancer stage was determined
us-ing the TNM stage based on the AJCC version 8 in 2017
[15].

The patient's ability to defecate was assessed by outpatient care fol-
lowing surgery or up to the second year after the restoration of the
intestinal fistula. The Wexner Incontinence Score (WIS) was em-
ployed to assess the extent of fecal incontinence in every patient
[16]. The evaluation of postoperative bowel function was selected
as a relevant factor for this investigation, based on the utilization
of the "low anterior resection syndrome score card" from a prior
study [17]. Anorectal manometry was conducted to objectively
evaluate anal function, utilizing a Dynacompact apparatus manu-
factured by Menfis Biomedica Corp. in Bologna, Italy.

All statistical analyses were performed using version 25 of IBM
SPSS Statistics (SPSS Inc, Chicago, IL, USA). Numerical vari-
ables are represented by their median values and ranges, whereas
category variables are represented as percentages. The Mann-
Whitney U test or the student t-test is used for numerical

Tab. 1. Clinicopathological charac- Variables

teristics of the patients Age (years)

Male
Gender
Female
Body mass index (kg/m?)
I-1
ASA class
1l
I-1
Stage
1l
Stoma Formation

Tumor size (cm)
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variables, and the Pearson's chi-square test or Fisher's accuracy
test is used for category data. A p-value below 0.05 was
considered sta-tistically significant. This retrospective cohort
study was approved by the ethics committee and the
Institutional Review Board (IRB No. 05-2023-208) of Pusan
National University Yangsan Hospi-tal and written informed
consent was waived because of its retro-spective nature.

RESULTS

The study included a total of 112 patients, 67 males (59.8%) and
the average age was 63.0 (range, 59-67) years. There were no in-
stances of observable conversion during laparoscopic surgery in
either of the two groups. There were no significant statistical dif-
ferences seen between the two groups in terms of age, sex ratio,
and body obesity index, body grade classification according to
the American Society of Anesthesiology, cancer stage, cancer
lesion, and temporary loop ileostomy composition ratio (Table
1). There were no statistical differences between the two groups
in the oper-ation time, distal resection margin, and the distance
from the anal verge to the anastomosis analyzed as surgical and
pathological fac-tors (Table 2). Postoperative complications
occurred in 34 cases (30.4%), and there were no cases of death
within 30 days in both groups. Postoperative complications of
the study group and the control group occurred in 14 cases
(25.9%) and 20 cases (34.5%), respectively, and there was no
statistical difference in the incidence of complications between
the two groups (Table 2). Among mild complications, ileus
occurred the most (12 cases, 10.7%), and anastomotic leakage
occurred in 2 cases (1.8%) as a severe com-plication requiring
additional procedures and surgical treatment.

Study Group (n=54) Control Group (n=58) p-Value
60.8+1.1 65.1+2.7 NS*
36 (66.7%) 31 (53.4%)

NSt
18 (33.3%) 27 (46.6%)
24.6 £3.0 23.6+£3.1 NS*
49 (90.7%) 53 (91.4%)
NS+
5(9.3%) 5 (8.6%)
28 (51.9%) 33 (56.9%)
NS+
26 (48.1%) 25 (43.1%)
39 (72.2%) 45 (77.6%) NSt
3.7+0.2 3.5+04 NS*

Values are expressed as mean + standard deviation or n (%).
ASA = American Society of Anesthesiologists; CEA = Carcinoembryonic Antigen; NS = Not Significant;

*Student t-test tPearson chi-square

The patient's bowel function was regularly evaluated for a period
of two years after the restoration of normal bowel movements,
in case there was a reversal of a bowel fistula formation. The as-
sessment is summarized in table 3. There was no statistically sig-
nificant difference in fecal incontinence scores between the two
groups within the initial 3-month period. Nevertheless, the study
group exhibited a statistically significant increase in stool frequen-
cy (p=0.041), stool urgency (p=0.036), and seepage (p=0.039).
In contrast, the study group had a statistically significant reduc-
tion in symptoms associated with tenesmus (p=0.042). No statis-
tically significant difference was seen between the two groups in
terms of stool frequency, stool urgency, seepage, or fecal inconti-

nence score during the 6 months after the surgery. Nevertheless,
the control group still exhibited a significant degree of tenesmus
(p=0.038). Over the course of one year, the study group had a sta-
tistically significant decrease in stool frequency compared to the
control group (p=0.039). In addition, the study group showed
significantly less symptoms of tenesmus (p=0.024). Following a
duration of around 2 years, the study group demonstrated a statis-
tically significant decrease in fecal incontinence score (p=0.025),
stool frequency (p=0.032), and tenesmus (p=0.012) in compari-
son to the control group. Additionally, they exhibited a statisti-
cally significant improvement in defecation function compared to
the control group.
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Tab. 2. Surgical outcomes

Variables
Operation time (min)
Distal surgical margin (cm)
Anastomotic level from anal verge (cm)
None
lleus
Urinary
Complication Pulmonary
Wound infection
Anastomotic leak

Others

Values are expressed as median (range), mean + standard deviation, or n (%).
NS = Not Significant;
*Mann-Whitney U-test TStudent t-test ¥Pearson chi-square

Tab. 3. Functional results at differ- 3 months
ent times after stoma closure (3, 6, .
12, 24 months) Variables Study Control Study
Group Group p- Value Group
(n=54) (n=58) (n=54)
Wexner incontinence 66+3.1 | 6.1:44 NSs* 5.2+4.2
score
Stool frequency (per day) 14.2+4.6 6.4+25 0.041* 45+1.6
Stool urgency® 53(98.1%) | 45(77.6%) 0.036% 37 (68.5%)
Seepage” 35 (64.8%) 26 (44.8%) 0.039t 18 (33.3%)
Tenesmus? 18 (33.3%) 29 (50.0%) 0.042t 14 (25.9%)

Values are expressed as mean * standard deviation, or n (%).

3 Wexner

incontinence score: 0 = perfect continence; 20=major incontinence

Study Group (n=54)
270.0 (175.0 - 545.0)
2.8+0.3
45+0.6
40 (74.1%)

5(9.3%)
4 (7.4%)
2 (3.8%)
1(1.8%)
1(1.8%)
1(1.8%)
6 months
Control
Group p-Value
(n=58
3.944.3 NS*
4.3+1.5 NS*
27 (46.6%) NSt
20 (34.5%) NS+
22 (37.9%) 0.038*

b Stool urgency: degree of urgency measured by the ability to defer defecation for 30 min
° Seepage: any accidental leakage of the liquid stool
9 Tenesmus: sensation of incomplete evacuation
*Student t-test tPearson chi-square

Control Group (n=58)
262.5 (155.0 - 660.0)
27+04
47+0.3
38 (65.5%)

7 (12.1%)
5 (8.6%)
3(5.3%)
2 (3.4%)
1(1.7%)
2 (3.4%)
12 months
Study Control
Group Group p- Value
(n=54) (n=58
39+438 3.7+4.4 NS*
1.6+09 34+13 0.039*
22 (40.7%) | 24 (41.4%) NSt
13 (24.1%) | 17 (29.3%) NSt
9 (16.7%) 22 (37.9%) 0.024%

Study
Group
(n=54)

22+34

15+1.2

19
(35.2%)

12
(22.2%)

4(7.41%)

p-Value
NS*
NS*
NS*
NS*

24 months

Control
Group
(n=58

p- Value

4.0+4.7 0.025*

0.032*

22
(37.9%)

13
(22.4%)

27
(46.6%)

NSt

NS+

0.012t

An anorectal manometry was conducted to assess the physiological and anatomical alterations in from 40.9 mmHg to 45.9 mmHg in the control group. The study group showed a considerable in-
the anorectum with the use of anti-adhesive agents in the pelvic cavity (Table 4). The Resting Anal crease in Maximum anal Squeezing Pressure (MASP) from 146.3 mmHg to 178.9 mmHg, whereas
Squeezing Pressure (RASP) increased from 34.5 mmHg to 41.1 mmHg in the study group and the control group showed an increase from 149.6 mmHg to 176.0 mmHg. However, there was no



statistically significant difference between the two groups (p=0.838). There were no significant sta- parameters, such as resting pressure, duration of sustained sphincter contraction, length of the anal
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tistical differences found between the two groups in terms of additional anorectal pressure-related sphincter, and the high-pressure zone.

Tab. 4. Anorectal physiological 3 months 6 months 12 months 24 months p- Value
measurements at different times
Variables i
;f;e;t;tst))ma Atetis () G, 3 2 Study group Control Study group Control Study group Control Study group | Control group Within tv?:en
(n=54) group (n=58) (n=54) group (n=58) (n=54) group (n=58) (n=54) (n=58) group group
RASP (mmHg) 345+21.8 409+12.4 33.6+18.2 36.0£20.5 39.1+10.7 42.0+29.3 41.1+12.6 459+304 0.094 0.899
MASP (mmHg) 161.8 +46.6 159.6 +47.2 175.1+44.8 161.6 +44.9 181.5+44.9 175.5+58.3 178.9+38.4 176.0+78.7 0.002 0.838
Sustained duration (sec) 2.7+0.8 48+29 49+23 41+16 50%25 3.3+0.8 3.5+1.0 23+0.7 0.139 0.585
Sphincter length (cm) 4.1+0.7 43+0.5 40+0.8 40+1.2 3.6+0.7 4.1+0.9 3.7+0.7 3.6+0.9 0.246 0.717
High pressure zone (cm) 2.5+0.7 2.6+0.5 24+04 2504 24+0.6 26+1.1 2.1+0.2 26+1.1 0.97 0.803

Values are expressed as mean + standard deviation.

RASP = resting anal squeezing pressure; MASP = maximum anal squeezing pressure;

Student t-test

DISCUSSION

This study aimed to assess the potential improvement in postoperative bowel function and quality
of life by analyzing variables related to bowel ability in rectal cancer patients after applying anti-
adhesion agents in the pelvic cavity during rectal resection. The potential causes for bowel dysfunc-
tion resulting from a low anterior resection include reduced rectal compliance and volume, impair-
ment of the autonomic nervous system, damage to the anal sphincter caused by the insertion of an
automatic anastomosis device, and a decrease in the sampling reflex that helps differentiate bowel
properties [6, 7]. The authors proposed the hypothesis that resecting the rectum through total me-
sorectal excision leads to the formation of adhesions in the pelvic cavity. These adhesions restrict
the movement of the left colon and cause damage to the neurovascular complex (neurovascular
bundle) surrounding the rectum, resulting in bowel dysfunction. Furthermore, it is anticipated that
by using an anti-adhesion agent in the pelvic cavity during surgery to limit the local inflammatory
response, fibrosis can be diminished [10, 11]. This, in consequently, can expedite the restoration of
nerve activity and bowel efficacy, ultimately leading to a long-term reduction in complaints related
to bowel dysfunction [12].

Previous studies have been conducted to reduce the symptoms of LARS and improve bowel func-
tion. Nakada et al. performed an abdominal stabilized side-to-end anastomosis using the abdominal
approach to avoid damaging the sphincter and anal canal that can occur when inserting the auto-
matic anastomosis device into the anal canal during the conventional straight end-to-end anasto-

mosis procedure [18]. Consequently, 61 patients (88.4%) reported that their bowel movement per
day decreased to less than 4 times 2 months following the surgery. In addition, colonic J-pouch
surgery, which increases the volume of the neorectum, was introduced with the aim of reducing
bowel dysfunction that occurs when a straight end-to-end anastomosis is performed [19, 20]. It
has been reported that surgery to make the colonic j-pouch restores the volume of the neorectum,
improves the compliance and sensory of rectum, and consequently maintains the anal pressure bet-
ter [21, 22]. However, further research has shown that the length of the remaining rectum and the
height of the anastomosis affect the bowel function rather than the colonic pouch itself [15, 16, 19].
There has also been controversy over whether it is necessary to make such a pouch since the anal
rectal function is significantly restored within 1 years-2 years after surgery [23-25]. In addition, as
an alternative in patients who have a very narrow pelvis making it difficult to use a bulky J-pouch, a
transverse coloplasty pouch is also being attempted to increase the volume of the neorectum and de-
crease the colon propulsion movement by performing a longitudinal incision in the proximal colon
and then suture horizontally [26]. However, the bowel function after surgery is comparable to that
of the J-pouch, but several studies have shown potential risks, such as anastomotic leaks, associated
with this procedure [27-29].

The recently published studies in obstetrics and gynecology, hepatic pancreatic surgery, and colorec-
tal surgery have confirmed the safety and efficacy of anti-adhesion agents in addressing postopera-
tive adhesions in patients undergoing abdominal and pelvic surgery [10, 11, 30-32]. During normal
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tissue recovery, anti-adhesion agents physically separate traumatic
and inflammatory adhesion-expressing tissues and organs. The
HA-CMC mixture solution is considered safe because it under-
goes complete absorption within 28 days of the acute phase of
normal tissue recovery, and it begins to decompose on the seventh
day. Anti-adhesion agents are utilized in both the preventive and
therapeutic aspects as previously mentioned. Adanali et al. dem-
onstrated a statistically significant increase in the number of viable
axons and a decrease in perineal fibrosis three months following
surgery in rabbits with sciatic nerve injury through the use of anti-
adhesion agents [12]. According to the research evidence men-
tioned above, it was hypothesized that the application of an anti-
adhesion agent in the pelvic cavity after rectal resection surgery
would reduce adhesion in the pelvic cavity. This reduction in ad-
hesion would lead to a increase in rectal compliance and volume,
as well as minimize damage to the autonomic nervous system.

The results of this study corroborate the safety of the anti-adhesion
agent, as there was no difference in complication morbidity and
surgical results between the group that applied it and the group
that did not. The analysis of factors related to bowel function 24
months after surgery demonstrates that the recovery of the nerve
complex resulted in a statistically significant improvement in the
symptoms of bowel dysfunction and smooth defecation in the
group that applied the anti-adhesion agent. In the short-term re-
sults, there were numerous frequent stools, urgent stools, and def-
ecation that were attributed to the relatively low resting sphincter
pressure of the 2 groups. However, there was no statistically signif-
icant difference or change between the 2 groups. This was deter-
mined by comparing the 2 groups through the rectal anus physiol-
ogy test. Furthermore, the long-term analysis results did not reveal
any significant difference between the two groups in the following
aspects: squeezing sphincter pressure, sphincter contraction dura-
tion, anal sphincter length, and high-pressure zone. Consequently,
the direct effect of the application of anti-adhesion agent on the
anatomical change of the rectal anus could not be confirmed. In
contrast to the surgical method that was previously introduced,
this technique offers numerous benefits. First, the current surgical
procedure is unaltered and does not include any modifications or
upgrades. This is a straightforward approach to administering the
HA-CMC mixed solution to the pelvic cavity following intestinal
anastomosis. In the second place, there is minimal additional time
required. Only a few minutes are required to complete the pelvic
cavity administration of the HA-CMC mixed solution. Lastly,
there is no impact on postoperative complications and outcomes.
It does not influence the occurrence of substantial complications,
such as postoperative complications, particularly anastomotic
leakage, as variables such as increased anastomosis and additional
bowel resection do not occur as in existing methods. The utiliza-
tion of physical topical compounds within and around the pelvic
cavity to reduce fibrosis and isolate neurovascular complexes from
adjacent surrounding inflammatory tissues is a novel approach.

This study is retrospective in nature and has several limitations.
Initially, selection bias may be present as a result of the retrospec-
tive analysis and investigation of medical records. Nevertheless, the
homogeneity of the 2 groups in terms of enrollment was compara-
tively maintained, as there was no significant difference between
the 2 groups in general clinical characteristics and surgical results
in the statistical analysis. Secondly, the reliability of the interpreta-
tion of the results of the statistical analysis may be compromised

due to the limited number of patients to be studied. Lastly, the
correlation of the numerous factors that influence bowel dysfunc-
tion after rectal resection is not reflected. In order to overcome
these limitations, it has been determined that a prospective large-
scale multicenter investigation into bowel dysfunction following
low anterior resection should be conducted in the future.

CONCLUSION

The analysis of clinical outcomes between the group that applied
the anti-adhesion agent and the group that did not confirmed
that there was no significant difference between the two groups in
terms of surgical results, complication, and morbidity. Addition-
ally, the long-term evaluation revealed that the group that applied
the anti-adhesion agent experienced an improvement in LARS.

ABBREVIATIONS

ASA- American Society of Anesthesiology
BMI- Body Mass Index

CMC- Carboxymethyl cellulose

HA- Sodium Hyaluronate

LARS- Low Anterior Resection Syndrome
TME- Total Mesorectal Excision

WIS- Wexner Incontinence Score
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