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INTRODUCTION

Esophageal carcinoma is one of the most common
gastrointestinal cancers, which is considered as the sixth
leading causes of morbidity and mortality worldwide.

The preferred treatment for esophageal cancer or its
related benign disease is esophagectomy with gastric
conduit reconstruction.”!

Delayed gastric emptying is one of the most important
problems after resection and reconstruction of the
esophagus. It is reported that the problem is occurred
in approximately 10-50% of patients undergoing
the procedure.*® It is associated with some other
complications including increased aspiration and
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subsequent pneumonias, decreased patient satisfaction,
and prolonged hospital stay.”)

Different pyloric drainage methods have been introduced
and are currently used for preventing the problem such
as pyloroplasty, pyloromyotomy, and buginage.®
Though the techniques are used frequently, there are
still controversies regarding the usefulness of them.

Some evidence demonstrated beneficial effects of the
procedures in reducing gastric emptying times as well
as earlier tolerance of solid diet in patients undergone
gastric pull-up surgery,®' whereas others did not
support the use of pyloric drainage procedures in this
field.["12l

The findings of a systematic review study regarding
the effectiveness of different pyloric drainage methods
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indicated that they are not significantly associated with
the risk of developing delayed gastric emptying after
esophagectomy, and regardless of using a pyloric drainage
procedure, the gastric function would be improved with
time.["¥ Other reported that gastric conduit reconstruction
without any drainage procedure is considered as an
appropriate surgical option to restore digestive continuity
after esophagectomy.['

In addition, it is well established that occurrence of
some complications such as stricture, leak, bile reflux,
esophagitis, and dumping syndrome are associated with
pyloromyotomy and buginage.** Moreover, the methods
could impair gastric mobilization due to shortening or
anchoring the gastric outlet.'®l Hence, some do not advocate
using of the methods during esophagectomy.['

Considering the disparities regarding the usefulness of
the methods as well as differences among various pyloric
drainage techniques, this study compared the outcome of
pyloromyotomy, pylorus buginage, and no intervention
methods on gastric emptying among patients undergone
esophagectomy.

MATERIALS AND METHODS

In this randomized clinical trial, patients with diagnosed
esophageal cancer or any other benign lesions that
diagnosed by pathology in a unique center referred to
Al-Zahra Hospital, Affiliated to Isfahan University of
Medical Sciences, for esophagectomy were enrolled from
the year 2012 to 2013. The protocol of study was approved
by the Regional Ethics Committee of Isfahan University of
Medical Sciences (research project number; 389025).

The patients were selected by simple random sampling
method. Patients with perioperative mortality due to
medical or surgical complications or those with gastric
ischemia or necrosis were excluded from the study.

Written informed consent was obtained from each patient.
All selected patients randomized in three groups with
three different approaches for gastric pull-up esophageal
surgery as follows [Figure 1]; Group 1: Esophagectomy
with pyloromyotomy, Group 2: Esophagectomy without
intervention, and Group 3: Esophagectomy with pylorus
buginage by a bougie.

Assessed for eligibility (n = 42)

Enrollment

Excluded (n = 12)
Not meeting inclusion

criteria (n = 2)
Other reasons (n = 10)

Randomized (n = 30) |
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Figure 1: Consort diagram of the study
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In all studied patients, the method of gastric
pull-up esophageal surgery was similar (end to side
esophagogastrostomy).

All patients undergone esophagectomy and after the
surgery, they were managed with nasogastric tubes
postoperatively for 3 days with a cervical anastomosis and
for 5 days with a thoracic anastomosis.

All patients underwent a barium contrast agent swallow
study on the 7" postoperative day to access gastric emptying
in relation to the conduit and the pylorus and anastomotic

integrity.

The results of barium swallow test were evaluated by a
radiologist blinded to the method of surgery. Based on
gastric emptying time, patients in three interventional
groups were classified as normal and delayed gastric
emptying or drainage.

Gastric emptying time <7 min considered as normal and
more than 7 min as delayed.!"”

Presence of any anastomotic leakage was reported and
repaired.

Demographic characteristics, medical history, and surgical
outcome of each patients were recorded by a trained nurse
using a questionnaire. The outcome of the three types of
intervention in studied groups was compared.

Statistical analysis

Data analyzed using SPSS Version 18 software (SPSS, Inc.,
Chicago, IL, USA) and studied variables in three studied
groups compared using Chi-square test. A P < 0.05 was
considered as significant.

RESULTS

In this study, thirty patients who were candidate for
esophagectomy were studied and randomly allocated in
three different gastric pullup surgery. The characteristics
of studied population in the three groups are presented
in Table 1.

Mean (+ standard deviation) of gastric emptying time, the
frequency of normal and delayed gastric drainage, and
barium leakage in three studied groups are presented in
Table 2.

DISCUSSION

In this study, we compared the outcome of two methods of
gastric drainage, pyloromyotomy, and pyloric buginage,
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Table 1: The characteristics of studied population
Group 1 (esophagectomy + pyloromyotomy), Group 2
(esophagectomy + pyloric buginage), and Group 3
(no intervention)

Variables Group 1 Group 2 Group 3 P
Age (years) 58.13+9.31 56.38+18.98 64.63+16.32 >0.05
Sex (male/female) 7/3 7/3 7/3 >0.05
Pathology of the
esophageal mass (%)
Benign 0 (0) 2 (20) 0 (0) >0.05
Malignant 10 (100) 8 (80) 10 (100)  >0.05
Gastric position (%)
Normal 10 (100) 8 (80) 9 (90) >0.05
Tubular 0(0) 2 (20) 1(10) >0.05

The results presented as mean+SD or number (%) as appropriate. SD = Standard
deviation

with no intervention group on gastric emptying after
esophagectomy. The findings indicated that there were not
any significant differences between studied groups, and the
gastric drainage methods had not significant superiority
regarding gastric emptying than no intervention group.

As mentioned, there are controversies regarding using
of various methods of gastric pull-up surgeries as well
as its different techniques. However, using of pyloric
drainage during esophagectomy is a challenging issue.
Results of two meta-analysis studies suggest that the
procedures could reduce gastric emptying time and rate
of postoperative gastric outlet obstruction."**! The results
of a more recent meta-analysis which reviewed studies
within the last decades indicated that pyloric drainage
was unnecessary and could be omitted, " whereas another
recent review study concluded that using of pyloric
drainage strategies may be obsolete with the use of modern
gastric tubes.!™

There were some similar regional and worldwide studies
that compared some methods of pyloric drainage. In this
study, we compared the two most common procedures
used in our department, i.e., pyloromyotomy and pyloric
buginage with esophagectomy without pyloric drainage
method.

Though the results of our study showed that there were
not any significant differences between studied methods,
it seems that cases with delayed gastric emptying were
more common in cases with no pyloric intervention. It is
suggested that the results would be more accurate with
larger sample size.

In a similar study in Mashhad-Iran, Jangjoo et al. have
compared the results of gastric emptying test between finger
bougie of pylorus and pyloromyotomy or pyloroplasty in
gastric pull-up surgery. They concluded that the outcome
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Table 2: Mean (standard deviation) of gastric emptying time, the frequency of normal and delayed gastric drainage,

and barium leakage in three studied groups

Variables Group 1 (esophagectomy Group 2 (esophagectomy Group 3 (esophagectomy P
+ pyloromyotomy) + pyloric buginage) without pyloromyotomy)
Gastric emptying time (min) 33.00+24.14 18.88+16.76 22.20+18.09 0.21
Gastric emptying pattern, n (%)
Normal 5 (50) 5 (50) 2 (20) 0.28
Delayed 5 (50) 5 (50) 8 (80)
Barium leakage, n (%) 2 (20) (10) 3(30) 0.45

of finger bougie of pylorus is the preferred and suggested
method in this field.["]

Mahmodlou have investigated the utility of pyloromyotomy
in improving gastric emptying in patients underwent
transhiatal esophagectomy. They did not find any
superiority of pyloromyotomy in this regard.*"

Manjari et al. in India have compared the patterns of gastric
emptying using three different pylorus drainage procedures.
They showed that all pylorus drainage procedures behave
in much the same way.*!!

In arecent study, Antonoff ef al. retrospective study compared
the effectiveness of different pyloric drainage techniques
among 293 patients. They found that using of pyloric
drainage techniques could reduce the risk of aspiration and
need for pyloric dilation before discharging from hospital
and different drainage methods were similarly effective.!

In the current study, though we have few tubular gastric
cases, the outcomes were not different in different statues of
stomach. Similarly, the results were not different in benign
and malignant lesions.

There are growing bodies of evidence that the drainage is
more favorable in tubular gastric conduit than the whole
stomach.*!

The limitation of current study was the small sample size
of the studied population. In addition, it is recommended
to evaluate other pyloric drainage methods including
botulinum toxin injection as well as balloon dilatation in
this regard for obtaining more conclusive result. However,
some studies have reported the advantages of botulinum
toxin injection than other methods.™**!

A recent study has reported an approximately 95% success
rate for balloon dilation.?

CONCLUSION

Gastric emptying time and delayed gastric emptying were
not different between common pyloric drainage methods
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after esophagectomy and esophagectomy without drainage.
Hence, it is preferred to limit the use of these methods.
Using esophagectomy without pyloric drainage methods
could also reduce the duration of surgery and related
complication. Further larger prospective studies with
larger sample size and comparing other options of pyloric
drainage are recommended.
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