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ABSTRACT

BACKGROUND: The present study aims to evaluate the use of the chlorhexidine gluconate and metronidazole impregnated com-
presses concerning anastomosis safety in the left colonic anastomosis in the presence of peritonitis.

METHODS: This study was conducted on 2| Wistar-Albino-rats divided into three equal groups. After median laparotomy, the whole
layer of the left colon was cut 2 cm over the pelvic peritoneum. The faeces were spread around the injury for fecal contamination. Then,
fasia and skin were closed with 3/0 silk. After one day period, relaparatomy was performed. The abdomen was cleared isotonic sodium
chloride with impregnated material before starting colonic anastomosis in the first group and then double layer colonic anastomosis was
performed. In the second Group-Il, abdomen was cleared with the metronidazole impregnated compresses then double layer colonic
anastomosis was performed. In the group-lll, abdomen was cleared with the chlorhexidine gluconate impregnated compresses then
double layer colonic anastomosis was performed. Tissue hydroksiproline levels and anastomosis bursting pressures were measured and
histopathologic findings on the anastomosis line were evaluated on the postoperative tenth day by performing relaparatomy.

RESULTS: The highest anastomosis bursting pressure was found in Group-Ill (p<0.05). The highest tissue hydroksiproline level was
found in Group-lll (p<0.005 Group I-lll, Group II-lll). When histopathologic findings were evaluated by comparing the three groups in
this study, the healing of the intestine tissue score was statistically insignificant between group-Il and lll, for both group-Il and Ill, healing
score was statistically significant higher than Group-I (p<0.05 Group I-lll and Group I-II).

CONCLUSION: Cleaning the abdomen before the anastomosis using antibacterial soaked material increased resection safety in the
presence of peritonitis and anastomosis safety in primary anastomosis.
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INTRODUCTION

common surgeries performed in general surgery clinics. Over
Gastrointestinal system anastomoses are among the most  the last several years, studies to improve colon anastomosis
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have been attracting the attention of many colorectal sur-
geons. Anastomosis leakages are the main cause of mortality,
morbidity, and hospital stay following colon anastomosis.!'"

In the gastrointestinal tract, the section where anastomotic
leakage most commonly occurs is the colon, and the risk in-
creases towards the distal colon. Lack of collateral connec-
tions in arterial supply, the rich bacterial flora it includes, and
the high activity of collagenase enzyme facilitate the forma-
tion of leakage after surgical interventions. Besides this, the
comorbid problems of patients undergoing colorectal surgery
render the colon surgery more risky.4

Vascularization of the stomach and small intestines is very
good and there is less bacteria colonization. For this reason,
anastomosis leakage as a result of resection and anastomosis
of these organs is rare, and anastomosis reaches sufficient
stability after one week. Vascularization of the esophagus and
colon is lower than in the stomach and small intestine. While,
on one hand, high bacterial contamination in the distal colon
delays collagen synthesis, on the other hand, it causes exces-
sive collagen lysis by improving the effects of collagenase.P!
Currently, approximately 10-20% of anastomosis leakage is
seen in colorectal operations.! In the state of contaminated
abdomen, both in elective and emergency colon surgeries,
the primary anastomosis, particularly, of left colon interven-
tion is avoided, and multistep procedures are preferred. The
reason for this is the impairment of wound healing in a con-
taminated environment, high risk of anastomosis leakage, and
the increase in mortality and morbidity. High mortality and
morbidity rates in colon surgery have led researchers to var-
ious studies related to anastomotic healing.[’®

Metronidazole is a 5-nitroimidazole compound that was first
used in 1959 for the treatment of Trichomonas vaginalis in-
fection. It is used in combination with other antibiotics, such
as aminoglycosides in amebiasis and anaerobic infections.l”)
Chlorhexidine is a cationic biguanide and was first published
as an antimicrobial agent in 1954. They have a strong effect on
Gram-positive and negative bacteria and viruses.!'

In this experimental study, we evaluated the effects of chlor-
hexidine gluconate and metronidazole on anastomosis safety in
left colon anastomosis performed in a peritonitis environment.

MATERIALS AND METHODS

Preparation of the Subjects

After Local Ethics Committee approval, Wistar Albino type
rats, weighing 200-250 grams, were obtained from Firat Uni-
versity Experimental Research Centre (FUDAM) and used
in our study. A single surgeon performed all laparotomy and
anastomosis of experiments at the laboratories of FUDAM.
All the subjects were raised with the same standard provender
and urban drinking water. Food and water were withheld from
subjects for 12 hours before the experiment.
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Separation of the Subjects into Groups

Experimental animals were separated into randomized
groups, each consisting of seven rats.

Group | (Control Group): Colon anastomosis was per-
formed in this group. After performing colostomy by laparot-
omy to the left colon, the abdomen was washed with saline
(SF) and was protected with saline absorbed sponges.

Group 2 (Metronidazole Group): Colon anastomosis was
performed in this group. After laparotomy, the intra-abdomen
was washed with saline after contamination and was protect-
ed with metronidazole (Flagy|®Eczacibagi) absorbed sponges.

Group 3 (Chlorhexidine Gluconate Group): Colon
anastomosis was performed in this group. After laparotomy,
the intra-abdomen was washed with saline after contamina-
tion and was protected with chlorhexidine gluconate (Klor-
hex solution®Drogsan) absorbed sponges.

Anesthesia and Surgical Procedure

The animals were anesthetized by applying intramuscular ket-
amine hydrochloride (50 mg/kg; Ketalar®Pfizer) and xylazine
hydrochloride (5 mg/kg; Rompun®Bayer). After abdominal
wall shaving antisepsis, laparotomy was performed with a 4
cm vertical midline incision. The left colon was cut full layer
2-3 cm above the peritoneal reflection. For the certain for-
mation of fecal peritonitis, feces inside the lumen contaminat-
ed the wound. Then the abdomen was closed, continuously,
through two layers (fascia and skin) with 3/0 silks. After one
day, the abdomen was reopened under general anesthesia and
peritonitis was evaluated by modifying with Mannheim Perito-
nitis Index. Before starting colon anastomosis, the abdomen
was washed with saline. Colon anastomosis was performed
while protecting with saline absorbed sponges in the |* group
of rats, with metronidazole (Flagyl®Eczacibagi) absorbed
sponges in the 2™ group of rats, and with chlorhexidine glu-
conate (Klorhex solution®Drogsan) absorbed sponges in the
3 group of rats. On the postoperative 10th day, by perform-
ing re-laparotomy, hydroxyproline levels on the anastomosis
line and anastomosis burst pressures were measured, and a
histopathology evaluation was performed. During the exper-
iment, additional anesthetic agent need was supplied by 50
mg/kg ketamine hydrochloride (Ketalar®Pfizer). After anasto-
mosis was completed, the abdomen was closed through two
layers (fascia and skin) continuously with 3/0 silks.

Peritonitis Scoring: The peritonitis scores of the rats were
determined by modifying the macroscopic findings of the
Mannheim Peritonitis Index based on the macroscopic find-
ings, grading of subjects for peritonitis.['!

Care of the Subjects

The subjects were kept together at FUDAM laboratories un-
til the operation and until the re-laparotomy day (10 day)
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at standard temperature and humidity. During this period, all
rats were given a standard diet. Three rats from Group | died
before the end of this period. Three new rats were added to
the experiment with the same methods.

Performing Re-laparotomy and Taking Samples

On the postoperative |0™ day, to evaluate anastomosis heal-
ing, the sutures were removed from the abdominal wall and
the abdomen was re-opened following general anesthesia.

Measurement OfBllI‘St Pressure ofAnastomosis
Region

After the abdomens of the rats were evaluated by a single
surgeon, blind to all groups, for complications, such as anas-
tomosis leakage, abscess, and fistula, anastomosis burst pres-
sures were measured in-vivo using the apparatus described
below.

A catheter was advanced 3—4 c¢cm from the anus and placed
with the end at the middle of the anastomosis line. The abdo-
men was filled with saline. The catheter was tied 2 cm under
and 2 cm above the colon anastomosis with 2/0 silk. The
colon segment, where the catheter was placed, was inflated
using an infusion pump with a speed of 4ml/min (Abbott LC
5000 infuor USA) with saline colored with methylene blue.
Pressure values, during the inflation procedure, were mon-
itored (Petas KMA 375 S/N 0013 Turkey) with the aid of a
pressure transducer (Abbott single transpact USA). Pressure
values were monitored while the inflation process was in
progress. Intra-abdominal fluid was colored with methylene
blue, and the pressure was decreased suddenly. This value
was recorded as burst pressure.

Taking Samples

2 cm of colon segment was resected to encompass the anas-
tomosis line; the colon was opened throughout the lumen,
washed with saline, and purified from intestinal content.
One-third of this tissue was put inside flacons, including 10%
formaldehyde, for histopathology evaluation. The remaining
two-thirds of the tissue were wrapped in aluminum foil paper
and stored at -80°C in the biochemistry laboratory.

Histopathology Evaluation

Tissue samples taken from the anastomosis region were em-
bedded in paraffin blocks after the routine tissue follow-up
process. After hematoxylin and eosin were applied to 4-5
micron tissue sections, they were examined with light mi-
croscope.

Microscopic Examination

I. Types of inflammatory cells (polymorph nucleus leucocyte
— PMN - with lymphocytes and plasma cells) in the anasto-
mosis site were graded semi-quantitatively for neovascular-
ization and collagen fiber density as -, +, ++, +++.
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Il: The degree of wound healing in the anastomosis region
was scored between | and 5 as below:

Score |: Only fibrin-purulent exude exists.

Score 2: Granulation tissue developed in less than 25% of
the anastomosis region.

Score 3: Granulation tissue developed in 25-75% of the
anastomosis region.

Score 4: There is granulation tissue in more than 50% of the
anastomosis region and collagen fibers in less than 25%.

Score 5: There are collagen fibers in more than 25% of the
anastomosis region.

Measurement of Hydroxyproline Value

Tissue was cleaned with bi-distilled water, dried with blotting
paper, and divided into small pieces during the tissue homog-
enization procedures. They were stored until the day of the
experiment by freezing at -80°C. Hydroxyproline determina-
tion (OH-P) was performed by partially modifying the method
described by Woessner. Results were given as mg/g dry tissue.

Statistical Assessment

Data obtained from the study groups were given as meanz-
standard deviation. Compliance with the normal distribution
was evaluated with the Kolmogorov-Smirnov test. Indepen-
dent samples t-test and One-way ANOVA tests were used
for the evaluation of differences between the groups for pa-
rameters. P<0.05 values were accepted as significant.

RESULTS

Three rats in the control group died after the I, 2" and 4
days of the anastomosis. Anastomosis leakage was observed
when laparotomy was performed on the dead rats. To com-
plete the number of subjects, three rats were added to the
control group, and the experiment was continued. There was
no mortality in the other groups.

Tissue Hydroxyproline Levels

When all the groups were considered, tissue hydroxyproline
levels were observed significantly lower in the control group
than in the Metronidazole and Chlorhexidine groups statisti-
cally. Also, hydroxyproline levels in the Chlorhexidine group
were found statistically significantly higher than in the metro-
nidazole group (Table I).

Assessment of Burst Pressure Values

When all the groups were considered, anastomosis burst
pressures were found statistically significantly lower in the
control group than in the Metronidazole and Chlorhexidine
groups. Also, anastomosis burst pressures in the Chlorhex-
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Table I. Burst pressures of the groups and hydroxyproline levels

Control group Metronidazole group Chlorhexidine group p’
Hydroxyproline (ug/mg) 1.58+0.3 2.7 £0.4° 4.2+0.7°¢ <0.001
Burst pressure (mmHg) 173.7+22.1 207.3+14.3¢ 256.4+12.74°f <0.001

*One —way ANOVA. *p=0.0002; When compared with the control group. ®p<0.0001; when compared with the control group. p=0.0004; when compared with the
Metronidazole group. 9p=0.0055; when compared with the control group. ®p<0.0001; when compared with the control group. p<0.0001; when compared with the

Metronidazole group.

Table 2. Histopathology assessment results of the groups
Control Metronidazole Chlorhexidine
PMN (mean) 2 (1-2) I (1-2) 0(0-1)
Lymphocyte 2(1-2) I (I-1) 1 (1-2)
Eosonophyl | (0-2) 1 (0-2) 1 (0-1)
Collagen 2 (1-2) 2 (1-2) 3(2-3)
Neovascularization 2 (I-3) I (1-2) 1 (0-2)
Tissue healing score 3 (2—4) 4(3-4) 4 (3-5)

PMN: Polymorphonuclear monocyte.

idine group were observed statistically significantly higher
than in the Metronidazole group (Table 1).

Histopathology Assessment

While there was no significant difference between the con-
trol group and the metronidazole group for tissue PMN lev-
els, there was a significant difference between the control
group and the chlorhexidine group statistically (p=0.107 and
p=0.002, respectively). Also, a statistically significant differ-
ence was seen between the Chlorhexidine group and the
Metronidazole group (p=0.01).

While there was a statistically significant difference between
the control group and the Metronidazole group for the tissue
mononuclear cell (MNH) (Lymphocyte) levels, there was not
a significant difference seen between the control group and

the Chlorhexidine group (p=0.023 and p=0.07, respective-
ly). There was not a significant difference seen between the
Metronidazole group and the Chlorhexidine group (p=0.06).

There was not a statistically significant difference seen be-
tween the control group and the Metronidazole and Chlor-
hexidine groups for tissue MNH (Eosinophil) levels (p=1 and
p=0.479, respectively). There was not a significant difference
seen between the Metronidazole and the Chlorhexidine
groups (p=0.293).

While there was not a statistically significant difference be-
tween the control group and the Metronidazole group for
tissue collagen levels, there was a significant difference be-
tween the control group and the Chlorhexidine group (p=1
and p=0.014, respectively). On the other hand, a significant
difference was seen between the Metronidazole and Chlor-
hexidine groups (p=0.15).

There was a significant difference between the control group
and the metronidazole and Chlorhexidine groups for tissue
neovascularization levels (p=0.026 and p=0.029, respective-
ly). There wasn’t a significant difference seen between the
Metronidazole and Chlorhexidine groups (p=0.705).

There was a statistically significant difference between the
control group and the other groups for tissue wound healing
(p=0.01 and p=0.07, respectively). There was not a significant
difference seen between the Metronidazole and Chlorhexi-
dine groups (p=0.335).
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Figure 1. (a-c) Histopathology images of anastomosis line of the control group, metronidazole group and chlorhexi-

dine groups consequently (100x magnification).
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Histopathology assessment of the groups is presented in
Table 2. Histopathology images of the groups are demon-
strated in Figure |.

DISCUSSION

Anastomosis leakage is one of the most critical complications
of colorectal surgery since it leads to high morbidity and
mortality. In recent years, the mechanism of wound healing
has been better understood. The leakage rate of colon anas-
tomosis is higher than anastomosis performed in other local-
izations of the gastrointestinal system. The incidence of all
leakages in intestinal anastomoses is between 2—-35%. Most of
these are minimal leakages that were limited by the defense
mechanism of the patient.["'Z

Intra-abdominal sepsis negatively affects the healing of colon
anastomosis. Because the number of organisms inside the
colon lumen is more than the other parts of the gastroin-
testinal system, detachment risk in colon anastomoses are
higher than in gastric and small intestine anastomoses. Co-
lon resection and anastomoses, particularly the distal part
of the left colon, has a high risk of anastomosis leakage and
detachment. These complications lead to high morbidity and
mortality. 20-80% of postoperative mortalities in patients
who had colon anastomosis are due to anastomosis leakage
and the complications developing due to this.l'>'*) Choosing
end colostomy formation (Hartmann’s procedure) have been
questioned by surgeons for the last years. An abscess or fecal
peritonitis is not a contraindication for anastomosis.l'*! Many
reasons like high mortality and morbidity rate of redo surgery
of Hartmann’s colostomy. Primary anastomosis has better re-
sults for complication and mortality rates.['*!’]

Mechanical, biochemical and histopathology methods are
used to determine the healing degree of intestinal anastomo-
ses. Burst pressures of the intestinal segments that include
the site of anastomosis are measured using a mechanical
method. Tissue hydroxyproline levels, as an indicator of tis-
sue collagen levels, are determined by biochemical methods.
The healing stages of the anastomosis wound are evaluated
by the histopathology method.l'" The strength of anasto-
mosis is evaluated with burst pressure or tensile strength.
While the force vector is in the longitudinal plan in tensile
strength, it is stated that these measurements do not exactly
reflect the pressure in organs with lumens. It is suggested
that, since burst pressure measures the intraluminal pressure,
this reflects pathophysiological development better in living
systems.['¢"]

Jiborn!'] stated that after colon anastomosis, the burst pres-
sure values on the 7%, [0%, |4* and 28" days are close, and
it catches the burst pressure of the intact intestine group on
the 7% day. Jiborn stated in their study that, in burst pressure
measurements, the detachment occurs on the anastomosis
line on the 4% day and outside the anastomotic line on the 7+
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day. In consideration of these studies, anastomotic line burst
pressure measurements were performed on the 10* day of
our study. We chose the burst pressure designations in our
study because of the ease of application.

The negative effects of intra-abdominal infection on co-
lon anastomosis healing have been demonstrated in clinical
and experimental studies.’” Schrock et al.?'l have reported
in their clinical study that colon anastomosis performed in
the presence of the infection has a high risk of anastomo-
sis leakage. Irvin et al.?? have demonstrated that there is a
significant decrease in the amount of collagen in the anasto-
mosis line than in the control group on the postoperative
third day in the presence of intra-abdominal infection. Ersoy
et al.?%] showed that application of melatonin in early sepsis
increases anastomotic healing in their experimental study. In
this experimental study, the treatment showed significantly
higher capillary permeability, fibroblast proliferation, and col-
lagen deposits. Ahrendt et al.l'¥ have demonstrated in their
infection model created by cecum ligation and perforation in
rats that infection leads to a decrease in burst pressure and
collagen concentration. For this reason, controlling intra-ab-
dominal sepsis is highly important for anastomosis safety.

The bactericide effect of Metronidazole is made possible by
damaging the helical structure of DNA as a result of the re-
duction of nitro groups to anionic radicals, nitro derivations
and hydroxylamine. Another effect mechanism of Metronida-
zole on anaerobes is the formation of free oxygen radicals in
an oxygenated environment. This mechanism is particularly
effective for metronidazole resistant anaerobes.*! Chlor-
hexidine consists of acetate (diacetate), gluconate and hydro-
chloride salts. It is used in liquid solutions or some similar
detergent preparations at 0.5 and 0.75% (In some detergent
preparations is used at 2—4%). Its main target is the bacte-
rial cytoplasmic membrane. After causing severe damage in
the cytoplasmic inner membrane, precipitation and coagu-
lation of proteins and nucleic acids occur. It also damages
the outer membranes of gram negatives and cell membranes
of gram-positives. Chlorhexidine also causes damage to cell
membranes of yeasts and prevents the external growing of
bacterial spores however does not prevent germination. The
activity spectrum of chlorhexidine depends on concentration.
It has a bacteriostatic effect in low concentrations on most
gram-positive bacteria (for instance, | pgr/ml), to gram-nega-
tive bacteria (for instance 2—-2.5 pgr/ml), and bacterial spores.
Bactericidal effect is seen, as in yeasts, in chlorhexidine con-
centrations 20 pgr/ml and over.”®.. Besides its use as an an-
tiseptic, it is reported that chlorhexidine gluconate can be
used safely for the prevention of surgical area infections.?!
Also, it is used in place of hypertonic saline during hydatid
cyst operations to prevent the dissemination of live protos-
coleces.’!

In our study, we examined left colon anastomosis in a peri-
tonitis environment using different infection cleaning materi-
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als and their effects on each group. For anastomosis healing
parameters, the best group was the chlorhexidine group for
burst pressure, tissue hydroxyproline level and histopathol-
ogy improvement score. Also, better results were observed
in the metronidazole group than in the control group. These
results demonstrated that abdominal cleaning materials ab-
sorbed with the antibacterial solution are beneficial for anas-
tomosis safety.

In light of the findings obtained in this study, we suggest that
the use of abdominal cleaning materials absorbed by antibac-
terial solution increases the safety of anastomosis by reduc-
ing the harmful effects of an infected abdomen and thereby
decreasing the morbidity and mortality rates in intestinal
anastomoses. However, we suggest that more comprehen-
sive experimental and clinical studies with a larger number of
subjects are needed for clinical use.

Ethics Committee Approval: Approved by the local eth-
ics committee.

Peer-review: Internally peer-reviewed.

Authorship Contributions: Concept: Y.S.i, AA, M.BB,
N.i, A.T, B.H.K,; Design: Y.S.i, AA, M.B.B,, BHK, AT, N.i;
Supervision: Y.S.i., B.H.K, AT, N.i, AFD, N.K; Resource:
YS.d, AAA, MB.B, AFD, NA, A.AB,; Materials: Y.S.i., AA.,
M.B.B, BH.K, AT, N.i; Data: AAB, AFD, NA, NK,
M.B.B., BHK, Analysis: Y.Si, MB.B, BHK, AA, N,
A.FD. N.A, Literature search: B.H.K,, N.K,, M.B.B., A.A.B,
N.A., AFD, AA; Writing: M.B.B, AAB, AA, YS.i,BHK;
Critical revision: A.A., N.K, M.B.B, BHK, YS.i, AT, AFD,
N.i, AAB, NA.

Conflict of Interest: None declared.

Financial Disclosure: The authors declared that this study
has received no financial support.

REFERENCES

1. Giingdr G, Demiral G, $enol M, Bayraktar B, Celik Y, Bélik S.
Cyanoacrylate application on colonic anastomosis: is it safe or not?. Prz
Gastroenterol 2016;11:206—10. [CrossRef]

2. 'Thornton FJ, Barbul A. Healing in the gastrointestinal tract. Surg Clin
North Am 1997;77:549-73. [CrossRef]

3. Beahs OH. Complications of colonic surgery. Surg Clin North Am
1967;47:983—8. [CrossRef]

4. Rencuzogullari A, Benlice C, Valente M, Abbas MA, Remzi FH, Gorgun
E. Predictors of Anastomotic Leak in Elderly Patients After Colectomy:
Nomogram-Based Assessment From the American College of Surgeons
National Surgical Quality Program Procedure-Targeted Cohort. Dis
Colon Rectum 2017;60:527—36. [CrossRef |

5. Ahrendt GM, Tantry US, Barbul A. Intra-abdominal sepsis impairs colonic
reparative collagen synthesis. Am J Surg 1996;171:102—8. [CrossRef ]

6. Thompson SK, Chang EY, Jobe BA. Clinical review: Healing in gastroin-
testinal anastomoses, part I. Microsurgery 2006;26:131—6. [CrossRef]

7. Brasel KJ, Borgstrom DC, Weigelt JA. Management of penetrating colon
trauma: a cost-utility analysis. Surgery 1999;125:471-9. [CrossRef]

172

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

Parc Y, Frileux P, Schmitt G, Dehni N, Ollivier JM, Parc R. Management
of postoperative peritonitis after anterior resection: experience from a re-
ferral intensive care unit. Dis Colon Rectum 2000;43:579—89. [CrossRef |
Garcia-Rubio I, Martinez-Cécera C, Santos Magaddn S, Rodriguez-
Jiménez B, Vizquez-Cortés S. Hypersensitivity reactions to metronida-
zole. Allergol Immunopathol (Madr) 2006;34:70—2. [CrossRef]

Kshitish D, Laxman VK. The use of ozonated water and 0.2% chlorhex-
idine in the treatment of periodontitis patients: a clinical and microbio-
logic study. Indian ] Dent Res 2010;21:341—8. [CrossRef]

Linder MM, Wacha H, Feldmann U, Wesch G, Streifensand RA,
Gundlach E. The Mannheim peritonitis index. An instrument for the
intraoperative prognosis of peritonitis[Article in German]. Chirurg
1987;58:84-92.

Hogstrdm H, Haglund U, Zederfeldt B. Suture technique and early
breaking strength of intestinal anastomoses and laparotomy wounds.
Acta Chir Scand 1985;151:441-3.

Ahrendt GM, Gardner K, Barbul A. Loss of colonic structural col-
lagen impairs healing during intra-abdominal sepsis. Arch Surg
1994;129:1179-83. [CrossRef]

2017 European Society of Coloproctology (ESCP) collaborating group.
Safety of primary anastomosis following emergency left sided colorectal
resection: an international, multi-centre prospective audit. Colorectal Dis
2018;20:47—57. [CrossRef]

Otani K, Kawai K, Hata K, Tanaka T, Nishikawa T, Sasaki K, et al.
Colon cancer with perforation. Surg Today 2019;49:15-20. [CrossRef |
Rolandelli RH, Koruda M]J, Settle RG, Rombeau JL. Effects of intralu-
minal infusion of short chain fatty acids on the healing of colonic anasto-
mosis in the rat. Surgey 1986;100:198—204.

Jiborn H, Ahonen J, Zederfeldt B. Healing of experimental colonic anas-
tomoses. The effect of suture technic on collagen concentration in the
colonic wall. Am ] Surg 1978;135:333—40. [CrossRef |

Syk I, Agren MS, Adawi D, Jeppsson B. Inhibition of matrix metallopro-
teinases enhances breaking strength of colonic anastomoses in an experi-
mental model. Br ] Surg 2001;88:228—34. [CrossRef ]

Christensen H, Oxlund H. Growth hormone increases the collagen
deposition rate and breaking strength of left colonic anastomoses in rats.
Surgery 1994;116:550-6.

Abete M, Ronchetti V, Casano A, Pescio G. Anastomotic leakage after
traditional surgery of the colon and rectum. [Article in Italian]. Minerva
Chir 2003;58:167-74.

Schrock TR, Deveney CW, Dunphy JE. Factor contributing to leakage of
colonic anastomoses. Ann Surg 1973;177:513—8. [CrossRef |

Irvin TT. Collagen metabolism in infected colonic anastomoses. Surg
Gynecol Obstet 1976;143:220—4.

Ersoy OF Ozkan N, Ozsoy Z, Kayaoglu HA, Yenidogan E, Celik A, et
al. Effects of melatonin on cytokine release and healing of colonic anasto-
moses in an experimental sepsis model. Ulus Travma Acil Cerrahi Derg
2016;22:315-21.

Francesco VD, Zullo A, Hassan C, Giorgio F, Rosania R, Ierardi E.
Mechanisms of Helicobacter pylori antibiotic resistance: An updated ap-
praisal. World ] Gastrointest Pathophysiol 2011;2:35-41.

Kampf G, Kramer A. Epidemiologic background of hand hygiene and
evaluation of the most important agents for scrubs and rubs. Clin Micro-
biol Rev 2004;17:863—93. [CrossRef ]

Edmiston CE Jr, Bruden B, Rucinski MC, Henen C, Graham MB,
Lewis BL. Reducing the risk of surgical site infections: does chlorhex-
idine gluconate provide a risk reduction benefit?. Am ] Infect Control
2013;41:549-55. [CrossRef]

Topcu O, Sumer Z, Tuncer E, Aydin C, Koyuncu A. Efficacy of
chlorhexidine gluconate during surgery for hydatid cyst. World J Surg
2009;33:1274—80. [CrossRef]

Ulus Travma Acil Cerrahi Derg, March 2021, Vol. 27, No. 2


https://doi.org/10.5114/pg.2016.57737
https://doi.org/10.1016/S0039-6109(05)70568-5
https://doi.org/10.1016/S0039-6109(16)38296-2
https://doi.org/10.1097/DCR.0000000000000789
https://doi.org/10.1016/S0002-9610(99)80082-8
https://doi.org/10.1002/micr.20197
https://doi.org/10.1016/S0039-6060(99)70197-2
https://doi.org/10.1007/BF02235565
https://doi.org/10.1157/13086750
https://doi.org/10.4103/0970-9290.70796
https://doi.org/10.1001/archsurg.1994.01420350077010
https://doi.org/10.1111/codi.14373
https://doi.org/10.1007/s00595-018-1661-8
https://doi.org/10.1016/0002-9610(78)90062-4
https://doi.org/10.1046/j.1365-2168.2001.01649.x
https://doi.org/10.1097/00000658-197305000-00002
https://doi.org/10.1128/CMR.17.4.863-893.2004
https://doi.org/10.1016/j.ajic.2012.10.030
https://doi.org/10.1007/s00268-009-9971-z

Aksu et al. Chlorhexidine gluconate and metronidazole’s effect on safety of colonic anastomosis

DENEYSEL CALISMA - OZET

Peritonitli ortamda klorhexidin glukonat emdirilmis kompres ve metronidazol
emdirilmis kompres kullaniminin bagirsak anastomozu iizerine etkileri
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AMAC: Bu galismanin amaci peritonitli ortamda yapilmis olan sol kolon anastomozlarinin giiveliginin klorheksidin emdirilmis kompres ve metroni-
dazol emdirilmis kompres kullanimi ile incelenmesidir.

GEREC VE YONTEM: Ug esit gruba ayrilmis 21 Wistar Albino sican kullanilarak calisma hazirlandi. Median laparatomiden sonra pelvik peritonun
2 cm lizerinden kolon tam kat olarak kesildi. Fekal kontaminasyon amagli feges yarlanma alaninin gevresine yayildi. Ardindan fasia ve cilt 3/0 ipekle
kapatildi. Bir giin sonra relaparatomi yapild. ilk grupta anastomoz &ncesinde batin izotonik sodyum kloriir emdirilmis materyalle temizlendi ve ar-
dindan gift kat anastomoz uygulandi. Grup II'de batin metronidazol emdirilmis materyallerle temizlendikten sonra gift kat anastomoz uygulandi. Grup
lI'te batin klorheksidin glukonat emdirilmis materyal ile temizlendikten sonra gift kat anastomoz uygulandi. Ameliyat sonrasi 10. giinde relaparatomi
yapilarak doku hidroksiprolin diizeyleri, anastomoz patlama basinglari dl¢iildii ve anastomoz hattinin histopatolojik bulgulari incelendi.
BULGULAR: En yiiksek anastomoz patlama basinci Grup-lII'te tespit edildi (p<0.05 Group I-Ill, Group lI-lll). En ytksek doku hidroksiprolin di-
zeyleri Grup |Il'te tespit edildi (p<0.005 Group I-ll, Group II-Il). Ug grup arasinda histopatolojik bulgular degerlendrildigi zaman Grup Il ile Grup
Il arasindaki iyilesme skorlari arasinda anlamli farklilik izlenmezken, Grup I ile karsilastirildiginda hem Grup Il hem de Grup lIl'te iyilesme skorlari
istatsitiksel olarak anlamli derecede yiiksekti (p<0.05 Group I-lll and Group I-II).

TARTISMA: Antibakteriyel ajan emdirilmis materyalle anastomoz 6ncesinde batinin temizlenmesi peritonitli ortamda rezeksiyon giivenliginin ve
primer anastomoz glivenligini arttirmaktadir.

Anahtar sozclikler: Anastomoz kagagy; klorheksidin glukonat; kolon anastomozu; peritonit.
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