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Abstract
The aim of the present study was to compare two suture patterns used for intestinal anastomosis in terms of their effect on
white blood cells (WBCS) count, surgical site infection and mortality rate. Twelve apparently healthy donkeys were used.
Animals were divided into two equal groups each of six animals. Two rows serosubmucosal continuous Lambert suture
(SSCLS) patterns were performed in the first group while the second group underwent one row serosubmucosal interrupted
suture (SSIS) pattern. White blood cell count was measured zero time, 24hr, 48hr and 72hr for determination of changes in the
total white blood cell count. Also surgical site infection was observed at surgical site to detect abscesses or inflammatory
exudates and mortality rate in each group over four weeks period after surgery. A significant rise (P value ≤ 0.05) was
occurred in total white cells count at 48 hours post jejunal anastomosis in SSIS group compared with SSCLS group.
Observation at surgical site examination revealed that the surgical site infection showed 50% in SSCLS group versus 66.7% in
SSIS group while the mortality rates were found to be 33.3% and 16.7% in SSIS and SSCLS groups respectively. on
conclusion, the two rows sero-submucosal continuous Lembert suture (SSCLS)group was found to be superior than the one
row sero-submucosal interrupted suture (SSIS) pattern for jejunum anastomosis in donkeys, thus, being safe, reliably and can
be performed as a technique for intestinal anastomosis in donkey.
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Introduction
Intestinal anastomosis is one of the most commonly
performed surgical procedures, especially in the emergency
cases and is also commonly performed in the elective
surgery when resection are carried out for benign or cancer
lesions of the small and large intestine. Surgical site
infection after gastrointestinal anastomosis is one of the
important postoperative complications that lead to
significant morbidity and mortality (El-Badawy, 2014) [6].
Many researchers have described suture patterns and suture
materials that used for anastomosis of the small intestine in
horse (Reid et al., 1998) [12]. The anastomotic technique is
an important factor of successful anastomosis healing (AlTimmemi et al, 2010) [1].
Several studies and meta-analyses have compared the
effectiveness of the single layer technique versus the double
layer technique for gastrointestinal anastomosis (Baumann
et al., 2018) [3]. The most significant complication after
gastrointestinal anastomosis is an anastomatic dehiscence at
any level along the gastrointestinal tract, followed by a
stricture or a sepsis developing due to the failure of the
gastrointestinal anastomosis. The results of several studies
indicate that the incidences of anastomatic dehiscence,
preoperative complication rate and mortality are comparable
between the two suture techniques (Baumann et al., 2018)
[3]
. This study is an attempt to compare the efficacy of the
two rows sero-submucosal continuous lembert suture and
one row serosubmucosal interrupted suture (SSIS) pattern
for jejnual anastomosis in terms of changes in total white
blood cells count, surgical site infection and mortality rate.

Materials and Methods
Experimental animals
A total number of twelve clinically sound donkeys (3
females and 9 males) of different local breeds, 7±4.1 years
of age, and weighing 93±7.8 kg were used. Individuals in
each group were allowed to adapt to their surroundings for
minimum of 3 weeks before surgery was carried out. The
animals were dewormed with anthelimentic 2 weeks before
commence of the experiment. Using mineral oil, tetanus
antitoxin and Amoxicillin were used immediately before
who commencement operation. All animals were deprived
of food for overnight, while free access to water was
allowed.
Surgical procedure
A left flank incision laparotomy approach using Ketamine
hydrochloride/xaylzine anaesthesia. The jejunum was
exteriorized and 15±2 cm long with the same diameter was
removed. End-to-end anastomosis using 2-0 polyglycolic
acid (Surgicryl PGA; Ethicon, UK) with two rows serosubmucosal continuous Lembert suture (SSCLS) patterns
was performed in the first group (SSCLS group) to
anastomose the resected segments of intestine, while one
row sero-submucosal interrupted suture (SSIS) pattern was
used in the second group (SSIS group). Then donkeys were
under postoperative care observations. First day after
operation the animals were allowed to have small amount of
water, at the third day they were let to graze freely.
White Blood Cells Count (WBCs)
Blood samples were collected from jugular vein using 10ml
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syringes before surgery as zero time and then at 24, 48, and
72 hours intervals after anastomosis of jejunum in the two
groups of animals and transferred into tubes coated 2.5ml
were mixed with EDTA in plastic containers for
haematological indices. Total white blood cells count
(WBCs) was carried out using Auto Haematology Analyzer
BC-2800 Mindray, Hamburg- Germany (Figure 1).
Surgical site infection
The surgical site infection was defined as discharge of
serosanguineous or frank pus from the wound site daily after
surgery throw four weeks (Pathak et al., 2014) [10].
Mortality Rate
During four weeks in hospital mortality was taken into
account daily after surgery from end to experiment (Rahul et
al., 2015) [11].
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Table 1: Effect of two different suture patterns (SSCLS and SSIS)
used for jejunal anastomosis on white blood Cell (×109/l), M±SD
at intervals 0, 24, 48 and 72 hours in donkeys.
Techniques
0 day
24hr
48hr
72hr
SSCLS
9.48±2.43 7.16±3.60 9.58±3.91a 10.62±3.35
SSIS
8.83±1.90 9.82±2.08 14.06±1.39b 12.32±1.76
Sig
N. S
N. S
*
N. S
n = 12
(SSCLS): Two rows sero-submucosal continuous lembert sutures.
(SSIS): One row sero-submucosal interrupted suture.
0 day: Base line values
Sig: Significance
N. S= Non significant
*= Significant at (P ≤ 0.05)
Different letters in the same column indicate significant difference
(P ≤ 0.05).

Fig 2: The Percentage (%) of Mortality rates and surgical site
infection, for jejunal anastomosis using two rows sero-submucosal
continuous lembert sutures (SSCLS) and one row sero-submucosal
interrupted suture (SSIS) in donkeys.

Fig 1: Auto Haematology Analyzer BC

Statistical analysis
Computer program statistical package for social science
(SPSS) version 16 was used for data analysis, Student's ttest was used to compare the results and p≤0.05 was
considered to be statistically significant and results were
presented as percentage (%) and mean ± standard deviation
(M±SD).
Results
Total White Blood Cell (TWBCs) Count
As shown in Table (1) white blood cells count (x109 /l) was
recorded prior to operation as baseline values and then 24,
48 and 72 hours following jejunal anastomosis, A
significant increase (P value ≤ 0.05) was occurred in white
cells at 48 hours post jejunal anastomosis in SSIS group
compared with SSCLS group.
The surgical site infection
The surgical site infection at incision site was presented as
percentage (%) as shown in figure (2).
The mortality rate
The mortality rate was considered as percentage (%) that
calculated from the total number of each group; it found that
the mortality rates were 33.3 and 16.7% in SSIS and SSCLS
groups respectively figure (2).

Discussion
The aim of the intestinal anastomosis is to remove an
irreversible injury, cancer or abnormal segment of the
intestine, and reconnection of the opened bowel ends in a
manner that would optimize healing and restore luminal and
mural integrity. Manual intestinal anastomosis had been
practiced, and it is still considered an option of intestinal
anastomosis (Al-Timmemi et al, 2010) [1]. The anastomotic
leakage, stenosis degree, diverticular formation and
ultimately faecal ﬁstula with serious septic complication
leading to death after anastomosis were common
consequences. However, the utility of any method of
intestinal anastomosis depends upon safety, as well as
anastomotic leakage at anastomotic site and luminal
narrowing.
Many researchers preferred double row method as being the
method of choice, however many reports had advocated the
use of single row anastomosis because of lower rate of
leakage, time consumption and cost effectiveness
(Askarpour, et al., 2010) [2].
White blood cells count (WBCs) showed a significant rise at
48 hours post jejunal anastomosis in SSIS group compared
with SSCLS group. This may be due to reactive
leucocytosis and stress associated with the surgery
(Mohammad et al., 2008) [9], these results are strongley
suported by findings of Dilawer et al. (2011) [5], who
reported increasing in white blood cells count after intraabdominal surgery, Salciccia et al. (2013) [13], who reported
that kinetics of blood leukocytes in survivors is higher than
in non-survivors horses after colic surgery, however,
Holmer et al. (2014) [7], who reported that leukocyte counts
13
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were decreased with a marked left shift in the differential
counts following surgery in rats.
The percentage of surgical site infection in SSCLS group
and SSIS group were 50 and 66.7 % respectively. Other
authors confirmed that the incidence of surgical site
infection was occurred on the anastomatic site in man (Shah
et al., 2015., Pathak et al., 2014) [14, 10] reported that surgical
site infection at the anastomatic site was more observed in a
single row compared with that reconnected using double
row patterns, though surgical site infection is more common
complication in SSIS group, on the other hand the results
were consistent with the finding of Loesch et al. (2002) [8],
reported that the some horses developed incisional
infections and soft fluctuant swelling at the incision site
following jejunoileal anastomosis with double layers simple
continuous technique, while Rahul et al. (2015) [11] reported
similar results of surgical site infection in single row
compared with double row intestinal anastomosis in human
beings. However, there were no surgical site infections in
oesophagus anastomosis compared with large bowel
anastomosis (De Almeida et al., 1983) [4].
The present study revealed that the mortality rate reported
only in one animal (16.7%) in SSCLS group and two
animals (33.3%) in SSIS group. This finding agree with
Pathak et al. (2014) [10] reported that uncontrolled sepsis
caused animal death that observed occurred in one patient
underwent single row anastomosis techniques in human
beings, although Rahul et al. (2015) [11] found similar results
of mortality rate in both single row and double rows
intestinal anastomosis in human beings.
It could be concluded that the two rows sero-submucosal
continuous lembert suture (SSCLS) group was found to be
superior than the one sero-submucosal interrupted suture
(SSIS) pattern, thus, being safe, reliable and can be
performed as a technique for small intestinal anastomosis in
donkeys.
References
1. Al-Timmemi HA, Al-Jashamy K, Dauod MS. A
Comparison of Two Anastomotic Techniques in the
Jejunum of the Goat, Journal Veterinary Medicine
International, 2010; 10:1-6.
2. Askarpour S, Sarmast M, Peyvasteh M, Gholizadeh B.
Comparison of single and double row intestinal
anastomosis in Ahwaz educational hospitals (20052006). The internet Journal of Surgery, 2010, 23:2.
3. Baumann P, Kim J, Ahn S, Kim H, Chong H, Wente M.
Mid-term absorbable monofilament is safe and effective
for gastrointestinal anastomosis – PROMGAT- A
single-arm prospective observational study. Annals of
Medicine and Surgery, 2018; 30:1-6.
4. De Almeida AM, Gracias CW, Dos Santos NM, Aldeia
FJ. Closed Versus Open, Single-Layered, Anastomosis
Areview of 35 esophageal and 113 Large Bowel Cases.
Acta Medica Portuguesa, 1983; 4:343-348.
5. Dilawer MD, Arif Khan M, Zain ul Abidin, Azeem S,
Abdul Majeed Kh, Shahbaz A, et al. Effect of variable
degrees of jejunal resection upon different clinicobiochemical parameters in dogs. Korean Journal
Veterinary Research. 2011; 51(4):309-313.
6. El-Badawy HAA. Anastomotic Leakage after
Gastrointestinal Surgery: Risk Factors, Presentation and
Outcome. The Egyptian Journal of Hospital Medicine,
2014; 57:494-512.

www.allsubjectjournal.com

7.

8.

9.

10.

11.

12.

13.

14.

Holmer C, Praechter C, Mecklenburg L, Heimesaat M,
Rieger H, Pohlen U, et al. Anastomotic stability and
wound healing of colorectal anastomosis sealed and
sutured with a collagen ﬂeece in a rat peritonitis model.
Asian Journal of Surgery, 2014; 37:35-45.
Loesch DA, Rodgerson DH, Haines GR, Watt BC.
Jejunoileal anastomosis following small intestinal
resection in horses: seven cases (1999–2001). Journal
of the American Veterinary Medical Association. 2002;
221(4):541-545.
Mohammad BF, Zghoul AL, Raidal AK, Abdelsalam
R, Talafha Q, Omar A, et al. Cellular and some
biochemical changes in blood and and peritoneal ﬂuid
constituents in Awassi lambs following elective
castration. Amarican Journal of Animal Veterinary
Science, 2008; 3:23-27.
Pathak A, Rahaman MdA, Mishra SM. Single-Row
Versus Double Row Intestinal Anastomosis of Small
Bowel at Nepalgunj Teaching Hospital, Journal of
Nepalgunj Medical College, 2014; 12:35-38.
Rahul SSD, Deshmukh RS, Vijay PA, Prateek S. A
comparative study of single row continuous sutures
versus double row interrupted sutures in intestinal
anastomosis. International Journal of Biomedical and
Advance Research. 2015; 6(03):264-268.
Reid HRR, Nixon AJ, Calderwood-Mays M, Gronwall
R, Pendergast JF. Evaluation of three techniques for
end-to-end anastomosis of the small colon in horses.
American Journal of Veterinary Research, 1998;
49:1613-1620.
Salciccia A, Sandersen C, Grulke S, De la Rebière de
Pouyade G, Caudron I, Serteyn D, et al. Sensitivity and
specificity of blood leukocyte counts as an indicator of
mortality in horses after colic surgery. Journal of
Veterinary Record. 2013; 173(11):267-273.
Shah T, Agarwal RK, Gupta RK, Agrawal CS, Khaniya
S. Single-layer versus double-layer intestinal
anastomosis: A comparative study. Health Renaissance.
2015; 13(2):134-143.

14

