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Background:-. Pyloric drainage procedures are supposed to prevent 

postoperative delayed gastric emptying but at the same time they may 

predispose to bile reflux esophagitis and dumping. We undertook this 

study to make a comparison of pyloric drainage procedures (viz: 

Heineke-Mikuliczpyloroplasty or intraoperative balloon dilatation of 

pylorus) with no pyloric drainage procedure, in patients undergoing 

resection for gastroesophageal junction, gastric cardia and proximal 

stomach cancers.  

Methods:- Patients were randomly allocated to surgical procedures 

vizesophagogastrectomy without a drainage procedure (n=35), 

esophagogastrectomy with pyloroplasty (n=34) and 
esophagogastrectomy with intraoperative balloon dilatation of pylorus 

(n=35). Six months postoperatively patients were subjected to Tc99 

gastric emptying scan to evaluate gastric emptying. At 8 months after 

surgery endoscopy was performed to look for bile reflux esophagitis.  

Results:- Gastric emptying was delayed in 59.3% of our patients 

without significant difference among the groups studied. Bile reflux 

esophagitis was significantly high in pyloroplasty (28.6%)  

andintaoperaive balloon dilatataion groups (26.7%) as compared to no 

drainage group (3.6%). Dumping was not found in patients of no 

drainage group. However in intraoperative balloon dilatation and 

pyloroplasty groups 21.8% and 18.2% of the patients suffered from 

dumping respectively which was again significantly high. There was 
no statistically significant difference in anastomotic leak, pulmonary 

complications and postoperative hospital stay among the three groups. 

Conclusion:- Pyloric drainage procedures like Heineke-

Mikuliczpyloroplasty and intraoperative balloon dilatation do not 

significantly improve gastric emptying whileas they promote bile 

reflux esophagitis and dumping. Also that the intraoperative balloon 

dilatation has no added advantage over conventional pyloroplasty. 
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Introduction:-  
Surgical resection is the mainstay of treatment for tumours of the lower esophagus, gastroesophageal junction and 

proximal stomach. A complete resection of tumour and its entire lymphatic drainage offers the best hope for long 

term survival [1]. Resection of these tumoursentails concomitant vagotomies [2,3] expectedly resulting in 

gastroparesis and delayed gastric emptying. Delayed gastric emptying may lead to anastomotic leak and pulmonary 

complications like aspiration pneumonia [4].Gastric drainage procedures like pyloroplasty and pyloromyotomy are 

frequently used with the idea to obviate the delayed gastric emptying and decrease the morbidity arising due to 

bilateral truncalvagotomy.  However, such procedures may be complicated by dumping and duodenal bile reflux 

impairing late postoperative functional outcome [5]. Besides there is no conclusive evidence about the usefulness of 

pyloric drainage procedures in improving the gastric emptying following bilateral truncalvagotomies [4].Thus there 

is an ongoing debate about performing gastric drainage procedures after esophagogastrostomies. 

 

Materials and Methods:- 
A total of 104 patients were studied over a period of three years. Only the patients with resectable disease were 

taken as subjects for the study. Patients with stage-IV and/or unresectable disease were excluded from the study. 

Patients with a history of gastric outlet obstruction and those who had undergone previous gastric or intestinal 

reconstruction procedures were not included in the study. Patients were randomly allocated to different surgical 

procedures vizesophagogastrectomy without a drainage procedure (Group I: n=35), esophagogastrectomy with 

pyloroplasty (Group II: n=34) and esophagogastrectomy with intraoperative balloon dilatation of pylorus (Group III: 

n=35). 
 

Esophagogastric anastomosis was carried out through abdominal approach. End to end hand-sewn esophago-gastric 

anastomosis was carried out by using 3-0 silk sutures. Anastomosis was carried out in single layer interrupted 

fashion. Intraoperative balloon dilatation of the pylorus was carried out by 18 French Foley’s catheter inflated by 

normal saline. Foley’s catheter was passed through the remaining distal stomach into the pylorus(Fig 1& Fig 2). 8-

10 ml of normal saline was used for the balloon inflation to attain a diameter of 18-20 mm. Inflated balloon was put 

in pylorus for 2 minutes and was moved to and fro in pyloric canal around 2-3 times before removal. Pyloroplasty in 

our patients was done by standard Heineke-Mikulicz technique. 

 

Figure 1:- Foley’s catheter passing through the stomach into the pylorus. 
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Figure 2:- Pylorus being stretched by inflated balloon of Foley’s catheter. 

 
 

Six months postoperatively patients were subjected to Tc99 gastric emptying scan to evaluate gastric emptying. After 

overnight fasting, patients were advised to consume standard Tc99-labeled meal. The patients were asked to ingest 

the meal within 10 minutes of preparation. Gamma camera images were obtained immediately after meal ingestion 

and at time intervals of 1, 2, and 4 hours after meal ingestion. The patients were asked to lie supine in front of a 

gamma camera. Delayed gastric empting was defined as per the guidelines of American Neuro-gastroenterology and 

Motility Society and the Society of Nuclear Medicine(2008). Gastric retention was determined as residual food in 

stomach: >90% at 1 hour, >60% at 2 hours, and >10% at 4 hours. 

 

At 8 months after surgery patients were subjected to endoscopy to look for bile reflux esophagitis as evidenced by 

bile in esophagus and confirmed by histopathology. 
 

Results:- 

Out of 104 patients enrolled for the study, 7 died in the early postoperative period and 11 patients were lost to follow 

up. Thus only 86 patients could be evaluated on follow up. There were 28 patients in no drainage group, 28 patients 

in pyloroplasty group and 30 patients in balloon dilatation group at the end of the study.  Mean age of the patients 

studied was 61.67± 7.1 years. Eighty six percent had adenocarcinoma and fourteen percent were diagnosed with 

squamous cell carcinoma.Gastric emptying was delayed in 59.3% of our patients (Table 1). In no drainage group 
gastric emptying was delayed in 67.9% of patients whereas 57.1% patients in pyloroplasty group also had delayed 

gastric emptying. 

Table 1:- Early and late post-operative complication.p1(No drainageVsPyloroplasty), p2 (No drainageVsBalloon 

dilatation), p3 (PyloroplastyVs Balloon dilatation). 

Complications No drainage (%) Pyloroplasty (%) Balloon dilatation 

(%) 

Total(%) 

Pneumonia 8.6 2.9 8.6 6.7 

Anastomotic leak 8.6 5.8 5.7 6.7 

Symptomatic gastric 

outlet obstruction 

9.3 9.1 18.7 12.4 

Mean hospital stay 22.83 ± 8.67 20.9 ± 10.14 21.33 ± 9.82 21.68±9.54 
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In intraoperative balloon dilatation group gastric emptying was delayed in 53% patients. However,this difference in 

gastric emptying times was not statistically significant. Bile reflux esophagitis was seen in 19.7% of the patients. 

Pyloroplasty group had highest incidence of 28.6% followed by intraoperative balloon dilatation group (26.7%). In 

no drainage group only 3.6% patients suffered from bile reflux esophagitis. The difference was statistically 

significant with more patients in pyloroplasty and intraoperative balloon dilatation groups suffering from bile reflux 

esophagitis. In our study, 13.4% patients had dumping. None of the patients in no drainage group had symptoms of 
dumping. However, in intraoperative balloon dilatation and pyloroplastygroups21.8% and 18.2% of the patients 

suffered from dumping respectively which was significantly high as compared to no drainage group. 

 

Features of gastric outlet obstruction postoperatively developed in 12.4% patients (Table 2). The incidence of gastric 

outlet obstruction was more in intraoperative balloon dilatation group with 18.7% patients in this group having signs 

and symptoms of gastric outlet obstruction. 

Table 2:Summary of post-operative complications.p1, p2 & p3>0.05 

 

In no drainage group 9.3% patient had features of gastric outlet obstruction as compared to 9.1% patients in 

pyloroplasty group. Gastric outlet obstruction was unexpectedly high in balloon dilatation group probably due to the 

edema of pylorus following dilatation. It didn’t seem to be much influenced by gastric emptying times as is 
evidenced by lower rates of obstruction in no drainage group (Fig 3). 

 

Figure 3:- The gastric outlet obstruction didn’t correlate with the delay in gastric emptying. It was found more often 

in patients of balloon dilatation. 

 
 

The incidence of pneumonia in our patients was 6.7%.In no drainage group 8.6%patients suffered from pneumonia 

postoperatively.  8.6%patients from intraoperative balloon dilatation group and 2.9%patient from pyloroplasty group 

also suffered from pneumonia postoperatively. Incidence of pneumonia was not statistically significant within the 

three groups. 

 

No drainage Pyloroplasty Balloon 
dilatation 

Total 

9.3 9.1

18.7
12.4

67.9

57.1
53

59.3

Symptomatic Goo Delayed gastric emptying

Complications No drainage 

(%) 

Pyloroplasty 

(%) 

Balloon dilatation 

(%) 

Total P1 P2 P3 

Delayed Emptying 67.9 57.1 53 59.3 >0.05 >0.05 >0.05 

Bile reflux 

esophagitis 

3.6 28.6 26.7 19.7 0.025 0.02 >0.05 

Dumping 0 18.2 21.8 13.4 0.02 0.01 >0.05 
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Anastomotic leak in our patients was seen in 6.7% patients. In no drainage group 3 patients (8.6%) had anastomotic 

leak in comparison to 2 patients each in pyloroplasty (5.8%) and intraoperative balloon dilatation groups (5.7%). All 

these patients were managed conservatively and re-exploration was not needed. Even though on higher side in no 

drainage group anastomotic leak had no statistical significance within the groups studied. 

 

Discussion:- 
Esophagogastrostomies are invariably associated vagotomies [2,3] which are supposed to cause gastric stasis and 

delayed gastric emptying due to pyloric denervation [8,9]. To adressthis problem gastric drainage procedures like 

pyloroplasty and pyloromyotomy are routinely performed. Drainage procedures are used to improve gastric 

emptying [10,11,12,13] and hence reduce the risk of anastomotic leak and aspiration pneumonia [14].  However 

these procedures have been shown to be associated with complications like dumping and bile reflux esophagitis 

[15,16]. 

 
In our study overall 59.3% patients had delayed gastric emptying on Tc99 scan. This delay in gastric emptying was 

not completely cured by drainage procedures undertaken which was obvious from the fact that 57.1% patients in 

pyloroplasty group and 53% patients in the balloon dilatation group still had delayed gastric emptying on Tc99  scan. 

Besides majority of these patients were symptomless meaning thereby that the delayed gastric emptying doesn’t 

necessarily cause symptomatic gastric oultlet obstruction in all patients (Fig:3) . 

 

The features of gastric outlet obstruction were observed in only 9.3% patient in no drainage group compared to 9.1 

% patients in pyloroplasty group and 18.7% patients in balloon dilatation group. Although, on higher side in 

intraoperative balloon dilatation group, gastric outlet obstruction, had no statistical significance within the three 

groups of the patients studied. It usually presented within a month after surgery. All the patients with gastric outlet 

obstruction were managed conservatively with nasogastric suction, replacement of fluids and electrolytes, proton 
pump inhibitors and prokinetics. However, no surgical or endoscopic intervention was required. There are studies 

which have found that the gastric outlet obstruction is of rare occurrence following esophagogastrostomies [17], as 

over a period of time denervated stomach regains its motor activity [18]. Even if gastric outlet obstruction occurs it 

can be managed conservatively with prokinetics [19,20]. Although very less in number but those patients who don’t 

respond to conservative management can postoperatively undergo successful endoscopic balloon dilatation [17]of 

pylorus. In our study bile reflux esophagitis was significantly high in patients of pyloroplasty and intraoperative 

balloon dilatation groups as compared to no drainage group. Pyloroplasty group had highest incidence (28.6%) 

followed by intraoperative balloon dilatation group (26.7%). In no drainage group only 3.6% patients suffered from 

bile reflux esophagitis. In a study by Palmeset al [20] more patients with pyloric drainage showed bile reflux 

esophagitis (No drainage=10.3% vs Pyloric drainage = 34.5%, p<0.05). Gutschowetet al [16] reported 57% of bile 

reflux in their patients with pyloric drainage. In a patient group of 52 that Bemelmanet al [15] studied, 42 had partial 

esophagogastrectomy and intrathoracicesophagogastrostomy, 12 with and 30 without a drainage procedure. Gastric 
stasis was not observed in the 12 patients with a drainage procedure, but in six duodenal reflux gastroesophagitis 

caused considerable morbidity. This complication was seen only once in the group (n = 38) who did not have 

a drainage procedure. 

 

None of the patients in no drainage group had symptoms of dumping. However, in intraoperative balloon dilatation 

and pyloroplastygroups21.8% and 18.2% of the patients suffered from dumping respectively.  Dumping was 

significantly high in pyloroplasty and intraoperative balloon dilatation groupsas compared to no drainage group. 

More patients with pyloric drainage suffered from dumping. Studies by Humphrey et al [22] and Eckhauser et al 

[23] showed that about 10% to 30% of patients undergoing a vagotomy with pyloroplasty develop dumping 

syndrome with 1% to 5% refractory to conservative management. In 58 patients of no pyloric drainage Velanovich 

[24] reported no incidence of dumping syndrome.  
 

In coherence with the other studies [25,26] we could not demonstrate a significant variation in the incidence of 

pneumonia, anastomotic leak and hospital stay in the three groups of the patients studied. We couldn't also find an 

additional benefit of using intraoperative balloon dilatation over traditional pyloroplasty. There was although a 

higher incidence of symptomatic gastric outlet obstruction in patients of intraoperative balloon dialation group as 

compared to pyloroplasty but this difference was not statistically significant. In concordance to our findings 

Manjariet al [27] was unable to demonstrate significant differences in the rate of gastric emptying at 6 weeks post-

esophagectomy when comparing pyloplasty, pyloromyotomy and pylorus stretching. 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Velanovich%20V%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Velanovich%20V%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Velanovich%20V%22%5BAuthor%5D
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Conclusions:- 

Gastric drainage procedures like pyloroplasty or intraoperative balloon dilatation may be omitted while performing 

esophagogastrostomies with bilateral vagotomy as they do not completely cure delayed gastric emptying whereas 

they significantly predispose to bile reflux esophagitis and dumping.We also conclude that intraoperative balloon 

dilatation has no added advantage over conventional pyloroplasty. 
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