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Abstract
Select group of patients with concurrent esophageal 

and gastric stricturing secondary to corrosive intake 
requires colonic or free jejunal transfer. These tech-
nically demanding reconstructions are associated with 
significant complications and have up to 18% ischemic 
conduit necrosis. Following corrosive intake, up to 30% 
of such patients have stricturing at the pyloro-duodenal 
canal area only and rest of the stomach is available for 
rather less complex and better perfused gastrointestinal 
reconstruction. Here we describe an alternative tech-
nique where we utilize stomach following distal gastric 
resection along with Roux-en-Y reconstruction instead 
of colonic or jejunal interposition. This neo-conduit is 
potentially superior in terms of perfusion, lower risk of 
gastro-esophageal anastomotic leakage and technical 
ease as opposed to colonic and jejunal counterparts. 
We have utilized the said technique in three patients 
with acceptable postoperative outcome. In addition 
this technique offers a feasible reconstruction plan in 
patients where colon is not available for reconstruction 
due to concomitant pathology. Utility of this technique 
may also merit consideration for gastroesophageal junc-
tion tumors. 
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Core tip: Selected patients with concurrent esophageal 
and gastric stricturing secondary to corrosive intake 
require colonic or free jejunal transfer. These technically 
demanding reconstructions are associated with sig-
nificant conduit necrosis. An alternative technique we 
utilize stomach with Roux-en-Y reconstruction instead of 
colonic or jejunal interposition has been presented. 

Waseem T, Azim A, Ashraf MH, Azim KM. Roux-en-Y augmented 
gastric advancement: An alternative technique for concurrent 
esophageal and pyloric stenosis secondary to corrosive intake. 
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INTRODUCTION
Corrosive upper gastrointestinal (GI) strictures still 
remain challenging in surgical practice[1]. Fortunately 
in majority of cases these either preferentially involve 
esophagus or stomach making surgical decision easier 
in favor of either esophagectomy or a form of gastric 
bypass[1,2]. However in approximately 6%-50% of the 
cases it involves both esophagus and stomach making 
reconstruction a technically demanding task with inherent 
potential of multiple complications[1-3]. 

Various surgical techniques with pros and cons have 
been advocated previously[4-6]. Colonic and free jejunal 
conduits remain a standard for such difficult cases with 
favorable outcomes however with significant graft ne-
crosis rates of 2.4%-18% and 14.1% respectively[6-8]. 
Although proponents of colonic conduit have signifi-
cant reasons in favor of its use however majority of the 
surgeons doing transhiatal resections of esophagus would 
agree that stomach is the most favorable conduit in terms 
of quality of blood supply and hence anastomotic leak 
rate[9]. In a study by Mansour et al[10], bowel interposition 
was associated with significant complications including 
14.8% anastomosis leakage rate and 3% ischemic 
colitis rate. Similarly, Davis et al[6] and Moorehead et al[11] 
have previously shown that stomach is better in terms 
of postoperative ischemia than the colon. Stomach had 
lowest conduit ischemia rate of 0.5%-1% while jejunum 
had colon had ischemia up to 11.3% and 13.3% respec-
tively[6-11]. Patients having colonic interposition however, 
have low rates of GERD postoperatively[12,13].

In a group of selected patients where the stomach 
has mere concentric pyloric stenosis along with eso-
phageal involvement, many practicing surgeons would 
have questioned themselves per-operatively: “Can we 
employ this dilated well vascularized stomach instead 
of less vascular and technically more demanding colon 
or free jejunal transfer?” Here we describe alternative 
reconstruction plan which we have successfully employed 
in three of our patients with reasonable outcome.

OPERATIVE TECHNIQUE
A 33-year-old male patient presented with development 
of progressive dysphagia following history of caustic 
intake 3 years back. Endoscopy showed two significant 
strictures in upper GI tract, one 30 cm distal to cricopha-
ryngeus and the second one in pyloric sphincter region. 
During last three years patient was managed by repeated 
dilatations of esophageal and pyloric strictures. Now he 
presented with strictures which were not dilatable due 
to extensive fibrosis in the said areas of the upper GI 
tract. A barium study showed esophageal stricture in 
the region of upper esophagus and the stomach was full 

of the contrast material without any distal evacuation 
(Figure 1). Another dilatation of the upper esophageal 
stricture was possible in up to 5 mm at best. Consider-
ing the above surgical reconstruction was planned. 
Peroperatively the stomach was massively dilated with 
only distal stricturing at the pyloric region. Stomach was 
mobilized with preservation of right gastroepiploic vessels. 
Distal gastrectomy was done and distal end of stomach 
was closed along with closure of the duodenal stump. 
Transhiatal esophagectomy was done and jejunum was 
fashioned as a Roux-en-Y loop which was anastomosed 
to the distal end of the mobilized stomach. The stomach 
was delivered into the chest the way that the gastro-
jejunal anastomosis of Roux-en-Y loop lays in hiatus. 
Neck dissection was done with predictable safety of 
recurrent laryngeal nerve. End to side triangulated gas-
troesophageal anastomosis was done with interrupted 
Prolene stitches (Figure 2). Postoperatively patient 
did well and was discharged on 18th postoperative day. 
We have employed the same technique in three of our 
patients, tow males and one female. All three patients 
had technically viable reconstruction. We lost one of the 
three patients on 12nd postoperative day due to Acino-
bacter positive hospital acquired pneumonia. We did 
not find any evidence to suggest a procedural failure 
or anastomotic leakage in this particular case. We have 
followed up the cases over a period of 19 mo in one case 
and 5 mo in other case with only one with mild dumping 
symptoms. 

CONCLUSION
Corrosive intake depending upon the chemical com-
position of ingested liquid, area and time of contact can 
cause mild to severe stricturing of the upper GI tract[1-3]. 
Caustic soda preferentially affects the esophagus and 
the toilet cleaners in majority of cases affect the pyloric 
canal area[3]. Endoscopic dilatation or surgical replacement 
is quite effective treatment in majority of the cases[3]. 
In up to 50% percent of the cases there is concurrent 
involvement of esophagus and stomach leading to diffi-
culty in reconstruction. In such cases, colonic interposition 
and free jejunal transfer still remain the gold standard 
conduits. Clearly such reconstructions are complex and 

Figure 1  Barium study showing concurrent esophageal and gastric 
stenosis at pyloric canal level. Please note the distended stomach.
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are associated with higher morbidity and mortality[4]. 
In words of T. DeMeester, these reconstructions should 
be flawless because the impact of complications is not 
additive but logarithmic[14]. In experienced hands these 
reconstructions have favorable results however one of 
the frequently encountered problem is higher conduit 
necrosis rate in case of colon (2.8%-18%) and jejunum 
(14.1%) as opposed to stomach which has lower conduit 
necrosis rate (2.6%) and hence potentially lower leak 
rate[6-8].

In select group of the patients with concurrent in-
volvement of esophagus and stomach where stomach is 
merely affected at the pyloric sphincter area, surgeons 
have previously avoided using stomach in favor of colonic 
replacement. Here we have demonstrated that stomach 
tube along with Roux-en-Y reconstruction can be a feasible 
alternative to the colonic or jejunal interposition in this 
select group of patients. 

The interposition of stomach tube potentially adds 
specific superiority of excellent vascular supply and poten
tially reduced conduit necrosis rate and low anastomotic 
leakage rate, which are subject of our upcoming rando-
mized trial. The Roux-en-Y reconstruction adds to the 
complexity of the reconstruction however it has three 
distinct advantages: Firstly, it gives significant length to 
the conduit (about 30-40 cm), which normally would 
be attained by liberal kockerization of the duodenum 
in a standard case of the transhiatal esophagectomy; 
secondly, it would function as a pyloromyotomy which 
is frequently done by the surgeons during transhiatal 

esophagectomy to prevent postoperative gastric stasis 
and thirdly, it potentially would reduce postoperative 
biliary reflux; and finally, this reconstruction plan can 
be of enormous value if the colon is not available for 
interposition due to some other concomitant reason 
like ulcerative colitis or Crohn’s disease. Theoretically 
such reconstruction can also be beneficial in GE junction 
tumors, where we can achieve negative resection margins 
with limited resection of stomach.

RAGA like other constructions plans can be asso-
ciated with potential complications. The preparation of 
the conduit requires special attention and preservation 
of blood supply as the conduit would be solely based on 
right gastroepiploic artery and its corresponding venous 
system as opposed to right gastroepiploic and right 
gastric arteries which are usually preserved during a 
standard transhiatal esophagectomy. This can potentially 
add to the probability of gastric erosions due to mucosal 
ischemia. Secondly the retention gastritis leading to 
postoperative gastric erosions are likely to be higher and 
hence patients may require use of proton pump inhibitors 
to prevent gastric erosions due to gastritis. One of our 
patient developed postoperative gastric erosions on 6th 
postoperative day owing to retention gastritis which was 
successfully treated with proton pump inhibitor infusion. 
A predicted comparison of the two said techniques has 
been tabulated in Table 1. 

In select group of the patients of corrosive intake with 
concomitant involvement of esophagus and stomach 
where stomach is partially available for reconstruction, it 

A B C

D

Figure 2  Roux-en-Y augmented gastric advancement with schematic reconstruction plan. A: Distended stomach; B: Esophageal specimen following standard transhiatal 
esophagectomy; C: Standard augmented gastric advancement reconstruction before esophageal anastomosis lying on the chest; D: Gastro-esophageal anastomosis in the 
neck. 
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is feasible to utilize stomach for reconstruction in place of 
more complex colonic or jejunal transfer with favorable 
results. A randomized trial is warranted to compare this 
alternative reconstruction plan with gold standard colonic 
and jejunal transfer. 
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Colonic interposition Roux-en-Y augmented gastric advancement 

Vascular supply and conduit necrosis rates Good; conduit necrosis rate 2.4%-18% Potentially excellent; conduit necrosis rate 
2%-5%

Mild mucosal ischemia Ischemic colitis (3%) Gastric erosions 
Gastroesophageal and colo-esophageal reflux rates Low (4%-5%) Low
Conduit reservoir capacity Acceptable Better
Postprandial conduit fullness Less More
Probability of cervical esophageal anastomotic leakage rate Low Low
Probability of postoperative esophageal anastomotic stricture 
formation

Low Higher

Potential complications Higher probability of anastomotic leakage 
in colonic anastomosis

Higher probability of gastric erosions 
postoperatively due to retention gastritis

Table 1  Predicted potential comparison of the two techniques for esophageal replacement
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