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Emergency primary anastomosis with or without intraoperative
colonic lavage following sigmoidectomy in sigmoid volvulus:
175-patient experience in a tertiary referral hospital

Necip Altundas’, Rifat Peksoz?,
Esra Disci?, Sabri Selcuk Atamanalp*

ABSTRACT

Objectives: Emergency primary anastomosis following sigmoidectomy is one of the main treatment options in sigmoid
volvulus (SV). However, during this procedure, the role of intraoperative colonic lavage (ICL) is controversial. Our aim
was to evaluate the role of ICL in 175-patient SV series.

Methods: In Ataturk University Faculty of Medicine Department of General Surgery, ICL was applied in 76 cases (43.4%),
while it was not used in the remained 99 patients (56.6%) in 58.5-year period. In a partial retrospective (first 20 years,
from June 1966 to June 1986) and prospective (later 38.5 years, from June 1986 to December 2024) evaluation, some
preoperative, operative, and postoperative findings were utilized.

Results: As preoperative data, mean age (56.4 years vs. 57.1 years, P>0.05), male/female ratio (4.8 vs. 4.2, P>0.05),
and rate of shock (5.3% vs. 6.1%, P>0.05) were statistically similar in both groups, while mean ASA score (3.1 vs. 2.9,
P<0.05) was significantly lower in ICL group. Among operative findings, rates of bowel gangrene (67.1% vs. 63.6%,
P>0.05) and perforation (1.3% vs. 1.0%, P>0.05) were statistically similar in both groups, while mean operation time
(205.4 minutes vs. 176.8 minutes, P<0.005) was significantly longer in ICL group. As surgical outcomes, rates of mortality
(13.2% vs 12.1%, P>0.05) and morbidity (39.5% vs. 28.3%, P>0.05) were statistically similar in both groups, while mean
hospitalization time (14.7 days vs. 9.4 days, P<0.001) was significantly longer and mean cost (3,455.4 USD vs. 2,752.1
USD, P<0.001) was significantly higher in ICL group.

Conclusion: When compared with that of primary anastomosis with ICL, primary anastomosis without ICL provided
shorter operation and hospitalization times, and less cost in addition to similar mortality and morbidity rates in the
emergency treatment of SV.
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METHODS

Among total 1,088 patients treated in Ataturk
University, Faculty of Medicine, Department of General
Surgery, a retrospective evaluation was made in the
clinical records of 612 cases (56.3%), who were treated
in the first 20 years (from June 1966 to June 1986). The
remaining 476 patients (43.8%), who were treated in
the later 38.5 years (from June 1986 to December 2024),
were evaluated prospectively. In patients treated with
emergency sigmoidectomy and primary anastomosis,
we recorded preoperative data including age, gender,
shock, and American Society of Anesthesiologists
(ASA) score. We also noted operative findings such as
bowel gangrene, perforation, risky bowel (borderline
ischemia, edema, or different diameter in bowel
ends), and operation time. Finally, we inscrolled
early outcomes including mortality, morbidity,
hospitalization time and cost.

Inclusion criterion of this study was the treatment
of SV with emergency primary anastomosis with

or without intraoperative colonic lavage following
sigmoidectomy. There was no exclusion criterion
for above-mentioned surgery group except for other
treatment options of SV including nonsurgical or
non-resectional methods. In emergency surgery of
SV, following sigmoidectomy, we wused primary
anastomosis with or without ICL. In ICL, we used
1,000-3,000 cc. isotonic sodium chloride solution via
tube cecostomy from the appendiceal base following
the resection of the distal part of the sigmoid colon.
Cecostomy tube placed the appendiceal base was
removed 10-14 days later.

Statistical Analysis: In the statistical comparison of the
outcomes of primary anastomosis with or without ICL,
analyses were performed with IBM SPSS 20 statistical
analysis programme. We wused mean, standard
deviation, percentage, and number in the presentation
of the data. Shapiro Wilk test, Kolmogorov Smirnov
test, Q-Q plot, skewness and kurtosis were used in
the analysis of normal distribution of continuous

Table-I: Preoperative, operative, and postoperative characteristics of the patients with sigmoid volvulus treated
with emergency sigmoidectomy and primary anastomosis with or without intraoperative colonic lavage.

Parameter With ICL Without ICL Statistical analysis, P
Total 76 99 -
Age 56.4413.9 5714146 Independent Samples t test
0.748
N 63/13 80/19 Chi-Square test
Gender (male/female) % 48 49 0723
o 4 6 Chi-Square test
Shock % 53 6.1 0.822
ASA score 3.1£0.7 2.9+0.5 Independent Samples t test 0.028
Bowel % 51 63 Chi-Square test
owel gangrenie 67.1 63.6 0.633
L 1 1 Chi-Square test
Bowel perforation % 13 10 0.850
. .o 4 4 Chi-Square test
Risky bowel®% 53 40 0.701
Operation time (minutes) 205.4467.1 176.8458.3 Independegtosozmples ttest
N 10 12 Chi-Square test
Mortality % 132 12.1 0.837
S 30 28 Chi-Square test
Morbidity % 39.5 283 0.119
Hospitalization time (day) 14.747.9 94457 Independent Samples t test
<0.001
Cost Independent Samples t test
(USD) 3.455.4+1.016.7 2.752.1+822.0 <0.001

ICL: Intraoperative colonic lavage, ASA: American Society of Anesthesiologists,
Risky bowel: borderline ischemia, edema, or different diameter in bowel ends.
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variables. The comparison of independent groups
was made by using Independent Samples t test in the
presence of normal distribution, while Mann Whitney
u test was preferred in the absence of it. Pearson Chi-
square test was used for 2x2 comparisons between
categorical variables. Statistical significance level was
set as p<0.05.

Ethical Approval: For this study, we procured
informed consents from the patients and we obtained
ethical approval from the Ethical Committee of Ataturk
University Faculty of Medicine (Number: 68, Date:
February 21, 2024).

RESULTS

Among total 175 SV patients treated with emergency
sigmoidectomy and primary anastomosis, we used
ICL in 76 cases (ICL group, 43.4%), while we did
not apply ICL in the remained 99 patients (non-ICL
group, 56.6%). Data on our series and related statistical
analyses are given in Table-I. In the consideration of
the preoperative findings, mean age (56.4 years vs.
57.1 years, P>0.05), male/female ratio (4.8 vs. 4.2,
P>0.05), and rate of shock (5.3% vs. 6.1%, P>0.05) were
statistically similar in ICL and non-ICL groups, while
mean ASA score (3.1 vs. 2.9, P<0.05) was significantly
lower in ICL group. As operative findings, rates of
bowel gangrene (67.1% vs. 63.6%, P>0.05), perforation
(1.3% vs.1.0%, P>0.05), and risky bowel (5.3% vs. 4.0%,
P>0.05) were statistically similar in ICL and non-ICL
groups, while mean operation time (205.4 minutes vs.
176.8 minutes, P<0.005) was significantly longer in ICL
group.

Among postoperative findings, rates of mortality
(13.2% vs 12.1%, P>0.05) and morbidity (39.5% vs.
28.3%, P>0.05) were statistically similar in ICL and
non-ICL groups. Wound infection was the most

common complication in both groups, while leakage
from irrigation site as well as anastomotic leakage
were other rare surgery-specific complications in ICL
and non-ICL groups, respectively. However, mean
hospitalization time (14.7 days vs. 9.4 days, P<0.001)
was significantly longer and mean cost (3,455.4 USD
vs. 2,752.1 USD, P<0.001) was significantly higher in
ICL group.

DISCUSSION

In sigmoid volvulus (SV), sigmoidectomy with
primary anastomosis is the most desirable surgical
option, which provides quite good surgical outcomes
and prevents SV recurrence.” In emergency
colorectal surgery including SV, preoperative bowel
preparation has protective effects against mortality,
morbidity including anastomotic leakage, and
prolonged hospitalization.’> Although ICL with
primary anastomosis provides similar advantages
when compared with that of stoma and stoma closure
operations, its role is controversial when compared
with that of primary anastomosis alone.® Prolonged
operation time, risk of contamination, and electrolyte
imbalance appear as the major disadvantages of ICL."

Most commonly used form of ICL was first
introduced by Dudley et al.** in 1980. Although the
effects of different forms of ICL on several kinds of
colorectal surgery including cancer and diverticular
disease are discussed in detail from that day to this,
there is no enough data on the role of ICL in the
emergency surgical treatment of SV.»>"7 In the present
study, we evaluated a relatively large SV series treated
with emergency surgery including sigmoidectomy and
primary anastomosis with or without ICL. Although
the mean ASA scores were statistically higher in ICL
group, we demonstrated significantly shorter operation

Table-II: Large-series literature data on primary anastomosis with or without intraoperative
colonic lavage following emergency sigmoidectomy in sigmoid volvulus.

Author Country Year ~ Bowel gangrene  ICL No Morotalzty Morf idity
(%) (%)
Akdemir et al.”® Turkey 1991 Yes/No Yes 20 0 (0.0) 2 (10.0)
De and Ghosh.* India 2003 Yes/No No 197 74 (37.6) 2 (1.0)
Sule and Ajibade." Nigeria 2011 No Yes 32 3(9.4) 10 (31.3)
Traore et al.® Mali 2014 Yes/No No 149 12 (8.1) 32 (21.5)
Pattanaik et al.”® India 2018 Yes/No No 270 20 (7.4) 44 (16.3)
Dolejs et al.? India 2018 Yes/No No 440 40 (9.1) 223 (50.7)
Awedew et al’? Ethiopia 2023 Yes No 301 45 (15.0) ?
Yang et al.! USA 2024 Yes/No No 895 112 (12.5) 373 (41.7)
. Yes/No Yes 76 10(132) 30 (39.5)
Present series Turkey 2024 Yes/No No 99 12 (12.1) 28 (28.3)

ICL: Intraoperative colonic lavage.
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and hospitalization times, and less cost in patients
treated without ICL. Additionally, the mortality
and morbidity rates were statistically similar in both
groups.

As seen in Table-II, among limited data on the role
of emergency primary anastomosis with ICL in SV,
a relatively large series including 32 patients was
reported by Sule and Ajibade." In this retrospective
evaluation, the authors have showed 9.4% of mortality
and 31.3% of morbidity rates. In a prospective report
by Akdemir et al.” the mortality and morbidity
rates were reported as 0.0% and 10.0%, respectively,
in a 20-patient population. In this series, the mean
operation time was 157.4 minutes and the mean
hospitalization time was 14.8 days. On the other hand,
total three papers including five cases presented the
mortality and morbidity rates as 0.0% and 20.0%,
respectively. In above-mentioned reports related
to primary anastomosis with ICL in SV, the most
common morbidity was wound infection, while
leakage from irrigation site was a rare but a surgery-
specific problem. On the other hand, prolonged mean
operation (mean 35.8-minute of prolongation) and
hospitalization (up to mean 31 days) times were other
attention-grabbing results.”*? In our opinion and
experience, colonic irrigation with tube cecostomy
is the most effective factor in the prolongation of the
operation time in primary anastomosis with ICL.
Similarly, waiting for the removal of the cecostomy
tube during the hospitalization period is the most
important time-consuming factor in the evaluation of
the hospitalization time.

Contrary to primary anastomosis with ICL, a great
number of reports are present in the literature on the
surgical outcomes of primary anastomosis without
ICL in SV, some of which are presented in Table-II
In a multicenter retrospective study, a relatively large
series including 895 patients was evaluated by Yang
et al.? In this report, the mortality and morbidity rates
were reported as 12.5% and 41.7%, respectively, while
the mean hospitalization time was reported as 11.3
days. In another 440-case retrospective study, these
parameters were reported as 9.1%, 50.7%, and eight
days in addition to 93-minute mean operation time
by Dolejs et al.” In a meta-analysis by Awedew et al.?
the mortality rate was found to be 15.0% in 301-patient
series. However, Pattanaik et al.”® reported relatively
better prognostic data including 7.4% of mortality and
16.3% of morbidity rates in their 270-case retrospective
evaluation. Similarly, De and Ghosh? retrospectively
demonstrated 1.0% of mortality and 37.6 of morbidity
rates with mean 9.8 day-hospitalization time in their 197
patients. Finally, in a 149-case retrospective evaluation
reported by Traore et al.”® the mortality and morbidity
rates were 8.1% and 21.5%, respectively. In patients
treated with primary anastomosis without ICL in SV,
the wound infection was the most common morbidity,
while anastomotic leakage was a rare surgery-specific
complication.
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Based on our results, in the emergency surgical
treatment of SV, primary anastomosis without ICL
looks like a relatively better option in comparison to
primary anastomosis with ICL due to shorter operation
and hospitalization times, and cheaper cost.

Limitations: In this study, partial retrospective
analysis, nonrandomized sampling, and non-matched
statistical evaluation are the main limitations.
Although SV is the most common cause of intestinal
obstructions in most eastern countries, its incidence
is not high all over the world, particularly in western
populations. For this reason, prospective randomized
considerations necessitate tens of patients and
decades. However, matched statistical evaluation
of large retrospective series may provide partial
advantages.

CONCLUSIONS

According to our non-matched evaluation
including 175 patients with SV, shorter operation and
hospitalization times, and less costly appear as the
major advantages of primary anastomosis without ICL
when compared with that of primary anastomosis with
ICL. New prospective randomized clinical studies or
matched analyses may give additional information on
this subject.

Declaration of interest: None.

Grant support & Financial disclosures: None.

REFERENCES

1. Yang P, Ang ZH, Berney CR. Restoration of intestinal continuity
following emergency sigmoid colectomy for sigmoid volvulus:
An American College of Surgeons National Surgical Quality
Improvement Program analysis using coarsened exact matching.
World J Surg. 2024;48(5):1252-1260. doi: 10.1002/ wjs.12188

2. Atamanalp SS, Disci E, Peksoz R, Atamanalp RS, Tatar Atamanalp
C. Management of sigmoid volvulus: A literature review. Ibnosina
J Med Biomed Sci. 2024;16(1):5-9. doi: 10.1055/5-0043-1776142

3. Awedew AF, Asefa Z, Enkoye BD. Comparing resection and
primary anastomosis versus Hartmann’s stoma on the mortality
and morbidity of gangrenous sigmoid volvulus: Systematic review
and meta-analysis. Ethiop ] Health Sci. 2023;33(6):1087-1096. doi:
10.4314/ ejhs.v33i6.19

4. Aksungur N, Disci E, Peksoz R, Atamanalp SS. Management
of early recurrence following endoscopic detorsion in sigmoid
volvulus. Pak J Med Sci. 2024;40(9):1985-1988. doi: 10.12669/
pjms.40.9.10078

5. Atamanalp SS, Ozturk G. Sigmoid volvulus in pregnancy. Turk J
Med Sci. 2012;42(1):9-15. doi: 10.3906/ sag-1101-2

6. Tham HY, Lim WH, Jain SR, Mg CH, Lin SY, Xiao JL, et al. Is
colonic lavage a suitable alternative for left-sided colonic
emergencies? World ] Gastrointest Surg. 2021;13(4):379-391. doi:
10.4240/ wjgs.v13.i4.379

7. Danne PD. Intraoperative colonic lavage - Safe single-stage, left
colorectal resections. ANZ J Surg. 1991;61(1):59-65.

8. Agirman E, Disci E, Peksoz R, Atamanalp SS. Primary anastomosis
versus stoma following urgent sigmoidectomy for sigmoid
volvulus: 58-year experience in a tertiary referral center. Pak ] Med
Sci. 2024;40(11):2513-2517. doi: 10.12669/ pjms.40.11.10543

9. Atamanalp SS, Disci E, Peksoz R. Sigmoid volvulus and
concomitant clinical entities. Formos ] Surg. 2024;57(3):87-92. doi:
10.1097 /FS9.0000000000000132

10. Disci E, Atamanalp SS. Factors precipitating volvulus formation in
sigmoid volvulus. Ulus Travma Acil Cerrahi Derg. 2022;28:281-284.
doi: 10.14744/ tjtes.2020.03762

www.pjms.org.pk 606



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Primary anastomosis in sigmoid volvulus

Atamanalp SS, Disci E, Peksoz R, Korkut E, Aksungur N,
Altundas N, et al. Recurrence-preventive role of flatus tubes
following endoscopic decompression in sigmoid volvulus. Turk J
Gastroenterol. 2023;34;371-377. doi: 10.5152/tjg.2023.22201
Schudrowitz N, Shahan CP, Moss T, Scarborough JE. Bowel
preparation before nonelective sigmoidectomy for sigmoid
volvulus: Highly beneficial but vastly underused. ] Am Coll Surg.
2023;236(4):649-655. doi: 10.1097/XCS.0000000000000593

Pattanaik SK. Emergency management of sigmoid colon volvulus
in a volvulus belt population and a review of literature. Indian J
Surg. 2018;80(6):599-605. doi: 10.1007/s12262-017-1699-7

Dudley HAF, Radcliffe AG, McGeehan D. Intraoperative irrigation
of the colon to permit primary anastomosis. Br ] Surg. 1980;67(2):80-
81. doi: 10.1002/ bjs.1800670203

Web of Science. Sigmoid volvulus. [accessed November
2024]. https:/ /www.webofscience.com/wos/woscc/
summary/360189b3-9c8f-4365-a856-aab6e74e649a-012755ab8d /
relevance/1

Passot G, Mohkam K, Cotte E, Glehen O. Intra-operative peritoneal
lavage for colorectal cancer. World ] Gastroenterol. 2024;20(8):1935-
1939. doi: 10.3748 / wjg.v20.i8.1935

Lee EC, Murray JJ, Coller JA, Roberts PL, Schoetz DJ. Intraoperative
colonic lavage in nonelective surgery for diverticular disease. Dis
Colon Rectum. 1997;40(6):669-674. doi: 10.1007 / BF02140895

Sule AZ, Ajibade A. Adult large bowel obstruction: A review
of clinical experience. Ann Afr Med. 2011;10(1):45-50. doi:
10.4103/1596-3519.76586

Akdemir D, Ozek C, Atamanalp SS. Treatment of sigmoid
colon volvulus by sigmoid resection, primary anastomosis
and tube cecostomy in the single seance. Turk J Colorectal Dis.
1991;1(3):137-141.

Kourtesis GJ, Motson RW. Primary anastomosis in emergency
distal colonic surgery after on-table colonic lavage. ANZ J Surg.
1988;58(12):961-964. doi: 10.1111/j.1445-2197.1988.tb00101.x

Pak J Med Sci

21.

22.

23.

24.

25.

Sule A, Obebka PO, Iya D, Ogbonna B, Momoh J. Intraoperative
colonic irrigation in the management of left sided large bowel
emergencies in Jos University Teaching Hospital, Nigeria. East Afr
Med J. 2000;77(11):6713-617.

Hong Y, Nam S, Kang JG. The usefulness of intraoperative colonic
irrigation and primary anastomosis in patients requiring a left
colon resection. Ann Coloproctol. 2017;33(3):106-111. doi: 10.3393/
ac.2017.33.3.106

Dolejs SC, Guzman M]J, Fajardo AD, Holcomb BK, Robb BW, Waters
JA. Contemporary management of sigmoid volvulus. ] Gastrointest
Surg. 2018;22(8):1404-1411. doi: 10.1007/s11605-018-3747-4

De U, Ghosh S. Single stage primary anastomosis without colonic
lavage for left-sided colonic obstruction due to acute sigmoid
volvulus: A prospective study of one hundred and ninety-seven
cases. ANZ ] Surg. 2003;73(6):390-392. doi: 10.1046/j.1445-
2197.2003.t01-2-02654

Traore D, Sanogo ZZ, Bengaly B, Sissoko F, Coulibaly B, Togola B,
et al. Acute sigmoid volvulus: Results of surgical treatment in the
teaching hospitals of Bamako. J Visc Surg. 2014;151(2):97-101. doi:
10.1016/j.jviscsurg.2014.01.010

Authors’ Contribution:

NA and SSA: Data collection,

literature search,

manuscript writing.

ED and RP: Data collection, critical analysis and
revision of the final draft.

SSA:Is responsible and accountable for the accuracy or
integrity of the work.

February 2025 Vol.41 No. 2

www.pjms.org.pk 607


https://www.webofscience.com/wos/author/record/16382727
https://www.webofscience.com/wos/author/record/27808284
https://www.webofscience.com/wos/author/record/11890960
https://www.webofscience.com/wos/author/record/28049776
https://doi.org/10.1002/bjs.1800670203
https://doi.org/10.3393/ac.2017.33.3.106
https://doi.org/10.3393/ac.2017.33.3.106
https://www.webofscience.com/wos/author/record/50400100
https://www.webofscience.com/wos/author/record/14025656
https://www.webofscience.com/wos/author/record/5475405
https://www.webofscience.com/wos/author/record/14853189
https://www.webofscience.com/wos/author/record/6690525
https://www.webofscience.com/wos/author/record/30809922

	_top
	_GoBack
	_Hlk182994073
	_Hlk173506213
	_Hlk156930714
	_Hlk183947673
	_Hlk183947770
	_Hlk183947835
	_Hlk184901587
	_Hlk185167008
	zarbin
	_GoBack
	_GoBack
	_Ref153001525
	_Hlk157182067
	_gjdgxs
	xsc5czh15maj2j
	xsc0wjq2qvti5x
	xscisvfs1g15ya
	_heading=h.4d34og8
	xsc3vcbczvr0u3
	xscorn3ejuwovb
	xsc0qbyns4f2zh
	xscmgyhsbz4eje
	xscw1zfsbjs4rh
	xscqkb1jlsreqg
	xscaov3dyhfymv
	xsc5b2m4ltazlg
	_GoBack
	_Hlk182923221
	_Hlk182923167
	_GoBack
	_Hlk157693249
	_Hlk157693378
	_3dy6vkm
	_Hlk158588652
	_1t3h5sf
	_Hlk183547545
	_Hlk157953630

