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ABSTRACT

Introduction: The objective of the study to compare outcome and complications of Colonic interposition
and Gastric pull-up in treatment of corrosive esophageal stricture.

Methodology: This cohort study was conducted on the patients admitted in the surgical wards of SMIMER
hospital, Surat with clinically diagnosed corrosive esophageal stricture. The cases were then followed for a
period of 6 months from the date of commencement of surgical procedure.

Results: The study included 25 patients of corrosive oesophageal stricture, 12 were operated by colonic in-
terposition and 13 were operated by gastric pull up method. Most common reason for indication of surgery
was failure to dilatation. Mean duration of surgery of patients operated by colonic interposition method was
5.41 hours while it was 3.57 hours for patients operated by gastric pull-up method. Mean post-operative pain
score of patients operated by colonic interposition method was 4 while it was 2.77 for patients operated by
gastric pull-up method.

Conclusion: Gastric pull up was better method compared to colonic interposition in the management of
corrosive oesophageal stricture due to the relative technical ease, excellent healing power of the anastomosis,

wide anastomotic stoma at the neck and only one single anastomosis is required.
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INTRODUCTION

Esophageal strictures are a problem frequentlyen-
countered by gastroenterologists, and they canbe
subdivided into those with a malignant originand
those with a benign origin. Malignantesophagealstric-
tures are mainly caused by primaryesophageal cancer.
More than 50% of patientswith esophageal cancer
have incurable diseaseat presentation.Most of these
patients require palliative treatmentto relieve dyspha-
gia.!lIn particular, strictures caused by radiation or
caustic injury and anastomotic strictures are the most
resistant to endoscopic dilation, which is the custo-
mary treatment modality.2Upper endoscopy is the
diagnostic procedure of choice for the detection of

an esophageal stricture and its underlying cause.
Nevertheless, it is mandatory that biopsy samples are
taken to confirm whether the stricture is benign or
malignant in nature, particularly if the suspicion of
malignancy is high. Most treatment options available
for the relief or treatment of dysphagia can be per-
formed endoscopically.?

Surgical management is indicated in patients with
failed dilatation, patients with complications such as
perforation after endoscopic dilatation and where the
location of the stricture or length of the stricture
makes endoscopic management impossible. Broadly,
surgical management consists of either esophageal
bypass with the esophagus left 7 sitn or esophagect-
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omy and replacement with a conduit. The routes of
esophageal replacement could be anterior mediasti-
num, transpleural or posterior mediastinum.Several
techniques have been used for esophageal replace-
ment after corrosive esophageal injuries. The colon
and stomach are the most commonly used conduit
for esophageal substitution. In the present study, the
patients were divided into two groups:first group
were thosetreated with esophagectomy and colon
interposition using isoperistalsis colonic segment
through transhiatal approach and others were those
who underwent gastric pull-up and pyloroplasty.

OBJECTIVES

This study was conducted to analyze which is the
better surgical procedure between Colonic interposi-
tion and Gastric pull-up in treatment of corrosive
esophageal stricture and also to find out the propor-
tion of intra-operative and post-operative complica-
tions in both the groups.

METHODOLOGY

Study type and study setting: This was the cohort
study conducted on the patients admitted in the sur-
gical wards of all units of the SMIMER hospital, Su-
rat with clinically diagnosed corrosive esophageal
stricture. The duration of study was spread over two
and half years. All the patients who were diagnosed
with corrosive esophageal stricture from July 2012
up to March 2014 were enrolled in the study. The
cases were then followed for a period of 6 months
from the date of commencement of surgical proce-
dure for the management of corrosive esophageal
stricture. The last date for the follow-up of case was
30t September 2014 i.e. exactly six months after the
last day of period of enrollment of the last case. The
data entry was done simultaneously with the enroll-
ment of the cases in the study. The data cleaning and
the retrieval of the missing data were done over a
period of one month after collection of data.

Sampling Method & Sample Size: All the patients
who were diagnosed with corrosive esophageal stric-
ture and in whom esophageal replacement was indi-
cated due to failure of esophageal dilatation, multiple
strictures, and long segment stricture, iatrogenic en-
doscopic perforation were included in the study.
These patients were enrolled in the study after taking
written informed voluntary consent and persuading
patients with possible benefits/tisks of study.

Inclusion criteria: Patients above 18 yearscoming
to the institute with corrosive esophageal stricture
withoutany undetlying pathology like infection, im-
muno-suppression, anemiaand in whom esophageal
replacement was indicated were included in this
study.

Exclusion criteria: Patients with other intestinal
pathologywhich can alter the results of the study,
those below 18 years and those who were unfit for
anesthesiawere excluded from the study.

Study Tools: The study was conducted by pretested
semi-structured questionnaire. The information re-
garding clinical symptoms and signs like fever, dys-
phagia, bowel habits, vomiting, abdominal pain and
regurgitation were collected on the questionnaire.
Clinical parameters like blood pressure, pulse, respi-
ratory rate, temperature and laboratory parameters
like hemoglobin count and total count was collected.

The finding of the barium swallow was also noted
with ultrasonography of esophagus and stomach to
know the location of stricture. The intra-operative
and immediate post-operative complication after the
surgery was also noted on the data collection sheet.
The first follow-up was done at the end of 3 months
from date of surgery to know the outcome of cases
in terms of survival. At 6 months again the patient
was followed to know the survival status, any follow
up complications like fistula and stricture or reoccur-
rence status.

The patients were randomly divided into two groups,
group A includes all the patients operated by colonic
interposition using iso-peristalsis colonic segment
through transhiatal approach and group B consist of
all the patients operated by gastric pull-up with pylo-
roplasty. Once patients undergo for surgery intra-
operative stricture site, stomach and colon’s condi-
tions, total time taken for surgery (in hours) were
noted. In the present study abdominal dissection was
done first followed by transhiatal esophago-gastric or
esophago-colic anastomosis done in neck with one
drain was put in neck and other drain kept intra-
abdominally and removed once output was consi-
dered insignificant from 2-6 days after surgery. Intra-
operative complications like bleeding, pneomotho-
rax, left recurrent laryngeal nerve injury or anything
else were also recorded.

Postoperative period time required for ambulation
(in no. of days), post-operative pain according to vas
scale(1 to 10), illeus, seroma/hematoma formation,
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cervical fistula formation, regurgitation, stricture and
systemic complications like cardiopulmonary com-
plication, UTI, DVT recorded and treatment taken
for it also noted. Postoperative condition of patient
—any wound infection, day on which suture removal
done, condition of wound after suture removal, du-
ration of hospital stay (no.of days), recurrence (in
months after surgery) were also recorded.

Ethical Issues: Owing to ecthical considerations,
strict confidentiality of data has been maintained and
permission has been obtained from Institutional
Ethical Committee IEC) of SMIMER before con-
ducting the study.

Data analysis: Data management and analysis was
done using Microsoft excel and Epi-info software.
Double data entry procedure was adopted and digi-
tized data were checked for completeness and con-
sistency. The categorical variables were assessed us-
ing Pearson chi-square.

RESULTS

The study included 25 patients of corrosive oeso-
phageal stricture, 12 were operated by colonic inter-
position and 13 were operated by gastric pull up
method. Following table shows comparison of vari-
ous pre-operative, intra operative and post-operative
variables between two groups.

Table 1: Sex, Age & Duration of symptoms wise
distribution of patients in both the groups

Table 2: Diagnosis & Location of stricture wise
distribution of patients in both the groups

Variables Colonic Inter- Gastric
position (%)  pull-up(%)

Diagnosis

Multiple stricture 3 (25.0) 3 (23.1)
Long segment Stricture 3 (25.0) 3(23.1)
Tatrogenic perforation 2 (16.7) 3(23.1)
Failure to dilatation 4 (33.3) 4 (30.8)
Location of strictutre

Two Segment 3(25.0) 2(15.4)
Short Segment 3(25.0) 2(15.4)
Long Segment 6(50.0) 9(69.2)

Variables Colonic inter Gastric
position pull-up

Sex

Male (%) 6 (50.0) 9 (69.2)

Female (%) 6 (50.0) 4 (30.8)

Age (Mean (SD)) 41.6 (7.38) 47.8 (7.48)

Symptoms Duration (M (SD)) 62.5 (4.48) 61.1 (6.19)

Mean age of patients operated by colonic interposi-
tion method was 41.58 year with standard deviation
of 7.4 while it was 47.85 years with standard devia-
tion of 7.5 for patients operated by gastric pull-up
method.Mean duration of symptoms of patients op-
erated by colonic interposition method was
62.50days with standard deviation of 4.4 while it was
61.08days with standard deviation of 6.1 for patients
operated by gastric pull-up method.

Most common reason for indication of surgery was
failure to dilatation in 33% cases in colonic interposi-
tion and 30.8% in gastric pull up method. Above
table shows distribution of all causes in both groups.
Stricture was present in long segment in 50% cases
among patients operated by Colonic interposition
while it was there in 60% cases among patients oper-
ated by Gastric pull-up. All patients in both methods
were operated under general anaesthesia.

Mean duration of surgery of patients operated by
colonic interposition method was 5.41 hours with
standard deviation of 1.63 while it was 3.57 hours
with standard deviation of 0.49 for patients operated
by gastric pull-up method. This difference was statis-
tically significant indicating that duration of surgery
is less in gastric pull up method. Mean post-operative
pain score of patients operated by colonic interposi-
tion method was 4 with standard deviation of 1.7
while it was 2.77 with standard deviation of 1.3 for
patients operated by gastric pull-up method. This
difference was statistically significant indicating that
post-operative pain was less in gastric pull up
method.

Mean duration of drain removal of patients operated
by colonic interposition method was 26days with
standard deviation of 3.17 while it was 14.23 days
with standard deviation of 2.3 for patients operated
by gastric pull-up method. This difference was statis-
tically significant indicating that drain can be re-
moved eatly in gastric pull up method. Mean Days of
starting oral feed of patients operated by colonic
interposition method was 28.42 days with standard
deviation of 3.18 while it was 15.69 days with stan-
dard deviation of 2.25 for patients operated by gas-
tric pull-up method. This difference was statistically
significant indicating that oral feed started eatly in
gastric pull up method.
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Mean post op Wellbeing scotre of patients operated
by colonic interposition method was 2.62 with stan-
dard deviation of 0.87 while it was 3.50 with stan-
dard deviation of 0.90 for patients operated by gas-
tric pull-up method. This difference was statistically
significant indicating that post op wellbeing score is
better in gastric pull up method. Mean Hospital stay

after surgery of patients operated by colonic interpo-
sition method was 29.25days with standard deviation
of 3.04 while it was 22.92 days with standard devia-
tion of 4.11 for patients operated by gastric pull-up
method. This difference was statistically significant
indicating that post op hospital stay is less in gastric
pull up method.

Table 3: Duration of surgery, Post-operative pain score, Day of drain removal and Hospital stay wise

distribution of patients in both the groups

Variables

Colonic interposition [Mean (SD)]

Gastric pull-up [Mean (SD)] P value

Duration of surgery
Post-operative pain Score

5.417 (1.6337)
4.00 (1.706)

357 (0.4935) 000
2.77 (1.301) 043

Day of drain removal 26.08 (3.175) 14.23 (2.351) .000
Days of starting oral feed 28.42 (3.118) 15.69 (2.250) 0.001
Post-operative Wellbeing score 2.62 (.870) 3.50 (.905) .020
Hospital stay after surgery 29.25 (3.049) 22.92 (4.112) .000
Table 4: Post-operative complications wise distribution of patients in both the groups
Post-operative Complication Colonicinterposition (%) Gastric pull-up (%) P value
Bleeding 3 (25.0) 1(7.7) 0.16
Cervical fistula 4 (33.3) 2 (15.4) 0.202
Pneumothorax 2 (16.7) 3 (23.1) 1
Haemothorax 2 (16.7) 1(7.7) 0.322
Wound infection 3 (25.0) 1(7.7) 0.16
Chest infection 3 (25.0) 2 (15.4) 0.378
Vomiting 2 (16.7) 2 (15.4) 0.645
Fever 4 (33.3) 2 (15.4) 0.378

Bleeding was found in 3 cases among patients opet-
ated by Colonic interposition while it was found in 1
case among patients operated by Gastric pull-up.
This difference was statistically not signifi-
cant.Cervical fistula was found in 4 cases among pa-
tients operated by Colonic interposition while it was
found in 2 cases among patients operated by Gastric
pull-up. This difference was statistically not signifi-
cant.Pneumothorax was normal in 2 cases among
patients operated by Colonic interposition while it
was normal in 3 cases among patients operated by
Gastric pull-up. This difference was statistically not
significant. Hemothorax was normal in 2 cases
among patients operated by Colonic interposition
while it was normal in 1 case among patients oper-
ated by Gastric pull-up. Wound infection was nor-
mal in 3 cases among patients operated by Colonic
interposition while it was normal in 3 cases among
patients operated by Gastric pull-up. This difference
was statistically not significant.Chest infection was
found in 3 cases among patients operated by Colonic
interposition while it was 2 cases among patients

operated by Gastric pull-up. This difference was sta-
tistically not significant.Vomiting was found in 2
cases among patients operated by Colonic interposi-
tion while it was 2 cases among patients operated by
Gastric pull-up. This difference was statistically not
significant.Fever was found in 4 cases among pa-
tients operated by Colonic interposition while it was
2 cases among patients operated by Gastric pull-up.
This difference was statistically not significant. In the
follow up at 3 months fistula was present in 3 cases
among patients operated by Colonic interposition
while it was there in 1 case among patients operated
by Gastric pull-up. This difference was statistically
not significant.In the follow up at 3 months 2 pa-
tients were expired among patients operated by
Colonic interposition while it was all were survived
among patients operated by Gastric pull-up. This
difference was statistically not significant.In the fol-
low up at 6 months fistula was present in 4 cases
among patients operated by Colonic interposition
while it was there in 1 case among patients operated
by Gastric pull-up. This difference was statistically
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not significant.In the follow up at 6 months 2 pa-
tients were expired among patients operated by
Colonic interposition while only one case died
among patients operated by Gastric pull-up. This
difference was statistically not significant.

DISSCUSSION

Mean age of patients operated by colonic interposi-
tion method was 41.58 year with standard deviation
of 7.4 while it was 47.85 years with standard devia-
tion of 7.5 for patients operated by gastric pull-up
method. In the study conducted by Yong Han et al4,
mean age of the cases were 20.8 = 2.5 years. In the
study conducted by Eze JC> median 26 years with
the age range of 14 - 45 years. Most common reason
for indication of surgery was failure to dilatation in
33% cases in colonic interposition and 30.8% in gas-
tric pull up method. In the study conducted by Ame/
Hasbhishet et ab, indication of esophageal replacement
was failure of dilatation (50%), multiple stricture
(20%), Long segment stricture (16.6%) and iatro-
genic perforation (13.3%). In the study conducted by
Eze JC5, long/segment multiple strictures 82.3%,
undilatable strictures 11.8% and instrumental perfo-
ration 5.9%.

Mean duration of surgery of patients operated by
colonic interposition method was 2.41 hours with
standard deviation of 0.63 while it was 3.57 hours
with standard deviation of 0.49 for patients operated
by gastric pull-up method. This difference was statis-
tically significant indicating that duration of surgery
is less in gastric pull up method. In the study con-
ducted by Amel Hashishet et alf, the average dura-
tion of surgery for Colonic interposition was 2.75-3.5
hours while it was 2.0 — 2.5 hours in gastric pull up
type. In the study conducted by Eze JC>, mean time
spent in colonic interposition was 306.8 £ 54.6 min.
Mean post op pain score of patients operated by
colonic interposition method was 4 with standard
deviation of 1.7 while it was 2.77 with standard de-
viation of 1.3 for patients operated by gastric pull-up
method. This difference was statistically significant
indicating that post-operative pain was less in gastric
pull up method.

In the current study, cervical fistula occurred in
33.3% of cases after colon interposition and in
15.4% after gastric pull up. This is similar to those
results reported by Freeman 19827, and Stone et al
19868. In most of the cases cervical fistula healed

spontaneously. Ragab et al 1976 reported that the
incidence of cervical leakage was 66.6%. They sug-
gested that the fistula could be due to local causes in
the wall of the esophagus because of corrosive or
inadequate vascularity particularly venous stasis. All
of their fistulae healed spontanecously after using the
gastrostomy tube for feeding, and they have recom-
mended that this is the advantage of having gastros-
tomy as part of colon transplant operation.’

Erdogan et all® reported 11 cervical leaks in 18 pa-
tients underwent esophageal replacement using the
colon. They also reported 4 redundancies, 3 gastro-
colic reflux and cervical anastomotic stenosis. Com-
parable findings were reported by Bassiouny and
Bahnassy.!! No significant redundancy or gastrocolic
reflux has been noticed in our patients during the
follow up period.

In the study conducted by Yong Han*, cervical anas-
tomotic leakage was found in 52.9% cases, cervical
wound infection in 11.7%, anastomotic stenosis in
17.6%, intestinal obstruction in 5.8% and pneumo-
thorax and aspiration pneumonitis in 5.8%. Efficient
nutritional support is an integral part in the overall
management with post corrosive esophageal stricture
at pre and postoperative course. Gerndit and Orrin-
ger!2 used Robinson catheter for tube jejunostomy in
523 patients and recorded complications related to
their jejunostomy in 11 patients (2.1%). Small bowel
obstruction due to torsion at jejunostomy site in 5
patients, intraperitoneal leak of jejunal content in 2
patients, tube dislodgement in one patient, intraab-
dominal abscess in one patient and cutaneous stitch
abscess at the jejunostomy tube site in 2 patients. To
avoid these complications T-tube jejunostomy was
used in our patients. T-tube has the advantage of
being easy for application with fewer incidences of
spontaneous extraction. In the present study, mean
duration of drain removal of patients operated by
colonic interposition method was 26 days with stan-
dard deviation of 3.17 while it was 14.23days with
standard deviation of 2.3 for patients operated by
gastric pull-up method. This difference was statisti-
cally significant indicating that drain can be removed
eatly in gastric pull up method.

Mean post operation Wellbeing score of patients
operated by colonic interposition method was 2.62
with standard deviation of 0.87 while it was 3.50 with
standard deviation of 0.90 for patients operated by
gastric pull-up method. This difference was statisti-
cally significant indicating that post op Wellbeing
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score is better in gastric pull up method. The organs
used for esophageal replacement in patients after
caustic injuries included stomach, jejunum and colon
in previous studies.!> Stomach has the disadvantages
of long-term gastro esophageal reflux, possible ulce-
ration, anastomotic stenosis and progressive dys-
functional propulsion.’’The stomach is always not
long enough to reestablish a continuity of esophagus
when anastomosis had to be performed in the neck
because the diffused injuries of esophagus, when
patients had to be given partial gastrectomy after
caustic injuries. In our study partial esophagectomy
and esophagogastrostomy were performed on the
condition that strictures were located in the lower
segment of esophagus. Jejunal interposition is sel-
dom used because of the difficulty for operation
since blood vessels of jejunum are too thin and easi-
et to be affected after anastomosis. Furthermore, the
jejunum is fragile to the erosion of acid in a long run,
so the jejunum should not be the first choice. With
good blood supply and improved somatic growth,
colon is long enough for esophageal replacement,
and it causes fewer late complications of esophagitis
and stricture because of the resistance to acid. So
colon could offer potential advantages over other
organs', and is believed to be an ideal organ for the
replacement.

Choice of colon segment as a graft is also a key point
for reconstruction of esophagus. The left colon has
been considered by many surgeons to be a preferable
conduit for several reasons. But left colon interposi-
tion could always be used in an antiperistalic fashion,
which may cause inflammation of the anatomosis,
and affect the healing process. The choice of a colon
segment for substitution in our study was also af-
fected by the supply of blood vessels during opera-
tion, and the color of intestine, and pulsation of
marginal arteries after the supplying artery of colon
was clamped. The mortality and morbidity in the
literature after colonic interposition was very high.!>
The most severe complication was complete necrosis
of the transplanted colon. When it happened, a more
complex reconstruction procedure should be consi-
dered. We had no experience in facing such a cata-
strophy. In 1 case, local necrosis in the proximal end
of transplanted colon was observed when anasto-
motic leakage was diagnosed 3 d after the procedure.
Considering the fact that most patients in whom
esophageal disease was caused by caustic injury ac-
companied with bad nutritional status, this rate of
postoperative complication after colon interposition

is acceptable. Anastomotic leakage of the patients
was managed by opening the cervical wound, and it
seemed to have no effect on the late swallow ability
of patients after anastomotic leakage compared with
the patients without leakage in the follow up inter-
views. There was no death in the group. The out-
come was favorable when compared with published
literature.15

Mean Hospital stay after surgery of patients operated
by colonic interposition method was 29.25days with
standard deviation of 3.04 while it was 22.92 days
with standard deviation of 4.11 for patients operated
by gastric pull-up method. This difference was statis-
tically significant indicating that post op hospital stay
is less in gastric pull up method. In the present study,
follow up at 3 months fistula was present in 3 cases
among patients operated by Colonic interposition
while it was there in 1 case among patients operated
by Gastric pull-up. This difference was statistically
not significant. During the same phase, patients were
expired among patients operated by Colonic interpo-
sition while it was all were survived among patients
operated by Gastric pull-up. This difference was sta-
tistically not significant.

In the follow up at 6 months fistula was present in 3
cases among patients operated by Colonic interposi-
tion while it was there in 1 case among patients op-
erated by Gastric pull-up. This difference was statis-
tically not significant. In the follow up at 6 months 2
patients were expired among patients operated by
Colonic interposition while only one case died
among patients operated by Gastric pull-up. This
difference was statistically not significant. The results
with respect to complications and survival are far
better in gastric pull-up surgery as compared to
colonic interposition.

In a study of 100 children with intractable caustic
stricture, Bassiouny et al'¢ concluded that isoperistal-
tic left colon, based on both ascending and descend-
ing branches of the left colic vessels with simultane-
ous esophagectomy utilizing the transhiatal approach
is the best substitute for a scarred esophagus in those
patients.!® On the other hand, esophageal replace-
ment with isoperistaltic stomach in the posterior
mediastinum has been considered a safe and useful
procedure in the management of corrosive esopha-
geal stricture in children.!”” Thomas and Dedeo
(1977) reported that gastric pull-up is more prefera-
ble than colon interposition, because of the privilege
of having a single anastomosis with no thoracic or
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abdominal anastomosis, excellent blood supply and
good healing power of the anastomosis, which has a
lager anastomotic stoma with minimal peptic ulcer
complication.!® The gastric pull-up has a lower mor-
bidity with a fewer cervical anastomotic leaks (12.9%
versus 48% in cases of colon interposition) and stric-
ture (9.3% versus 30%).19

CONCLUSION

Our study concluded that gastric pull up is better
method compared to colonic interposition in the
management of corrosive oesophageal stricture due
to the relative technical ease, adequate length can
almost invariably be attained, excellent healing power
of the anastomosis, wide anastomotic stoma at the
neck, only one single anastomosis is required, and
the robust blood supply of stomach and rich plexus
of sub-mucosal arteriole ensure against the complica-
tions from ischemic necrosis.
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