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Abstract: Stomach is widely used for esophageal reconstruction in esophageal cancer surgery. The aim of this
clinical trial was to study the effects of pyloromyotomy in patients with esophagectomy and gastric
transposition for esophageal cancer surgery, mn terms of gastric emptying and postoperative complications. In
this randomized controlled trial on patients with esophageal cancer admitted for esophagectomy and gastric
transposition in two medical centers of Sari, Tran, Gastric radioisotope scanning with labeled radiosolids was
performed on patients 6 to 8 weeks after operation to evaluate transposed gastric emptying with or without
pyloromyotomy. All the patients were followed up for 6 months postoperatively being assessed climcally. The
mean age of the subjects was 46.6+7.2 years and 12 were female pathologic reports of 23 patients were
Squamous Cell Carcinoma (SCC)and remaining 7 were adenocarcinoma. In patients with pyloromyotomy, 11
cases had delayed gastric emptying time and 4 patients were normal. In patients without pyloromyotomy, 9
patients had delayed gastric emptying time and 6 were normal. There was no statistical sigmificance n gastric
emptying rate and postoperative complications between the two groups. Based on the results it 1s recommended
that esophageal resection and gastric transposition be performed without any additional intervention to
improve gastric drainage.
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INTRODUCTION

The worldwide prevalence of esophageal cancer
especially adenocarcinoma 1s growing in recent decades.
Esophageal cancer is relatively rare in most of the
countries, but has high mortality. The incidence rate of
esophageal cancer varies in different areas of the world.
This rate is 93 and 110 per 100 000 men and women,
respectively in South coast of the Caspian Sea. Prognosis
of patients with esophageal cancer 1s poor and the 5-year
survival i1s not more than 5%.

The main intention of surgery in esophageal cancer
management is cure. However, most of the patients with
surgical mtervention die due to cancer relapse and
occurring metastases. Thus, postoperative quality of life
in operated patients should be seriously considered in
surgical treatments (Graf et al., 1994, Ferri et al., 2006;
Chen et al., 2006, Svanes et al., 1995).

Various surgical techmiques for esophageal
reconstruction after esophagectomy have no difference in

terms of postoperative prognosis of the patients, but
they may influence postoperative
gastrointestinal function and patients” quality of life
(Deron et ail., 2001, Branicki ef al., 1998; Lanschot et al.,
1994, Urschel, 2001; Muller et al., 1990).

Esophageal esophagectomy
using another part of gastrointestinal tract 1 an
acceptable therapeutic strategy in patients with
esophageal cancer. This method leads to improved oral
feeding and thus, no further need to intravenous nutrittion
or tube enterostomy (Graf ef af., 1994; Fern et al., 2006,
Chen et al., 2006, Svanes et al., 1995; Deron et al., 2001 ;
Branicki et al , 1998; Lanschot et al., 1994; Urschel, 2001 ;
Muller ef al., 1990).

Stomach 15 frequently used for esophageal
reconstruction after esophagectomy in benign and
malignant diseases of esophagus. During esophagectomy
and gastrolysis for esophageal reconstruction, vagotomy
occurs which decreases gastric receptive relaxation.
Therefore, after each meal, intragastric pressure rises and

complications,

reconstruction  after
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fluid evacuation velocity is highly increased. Tt has been
always a concern that loss of pyloric zone innervations
after vagotomy may cause functional obstruction against
gastric emptying. Gastric movement is affected by not
only wvague nerve but also by gastromtestinal tract
regional humoral mechanisms. Surgeons routinely use
techmques to 1improve gastric emptying such as
pyloromyotomy or pyloroplasty on transposed stomach
(Muller et al., 1990, Bemelman et al., 1995, Olak and
Detsky, 1992). Most of them claim that the main reason
for implementing techniques to promote gastric emptying
1s prophylaxis against pyloric obstruction, aspiration
pneumocnia and improving terminal foregut function.
Huang et al. (1985) believes that the main cause for
obstruction

transposition  is

and  gastric

stomach

after  esophagectomy

intrathoracic  transposed
twitching or pressure on prepyloric zone by diaphragmatic
hiatus and pylorus has no role in obstruction. Moreover,
the rate of dumping syndrome and bile reflux 1s mcreased
after pyloromyotomy or pyloroplasty and the risk of
leakage from site of pyloroplasty suture lines is
considerable too. The aim of this randomized climcal trial
was to study the effects of pyloromyotomy in terms of

gastric emptying rate m patients with esophageal

cancer undergone esophagectomy and cervical
esophagogastrostomy.
MATERIALS AND METHODS
All  patients  scheduled for esophageal cancer

surgery at emam and shafa hospital were considered for
inclusion in the trial, which was approved by ethic
committee of uriversity. The reasons for exclusion w ere
unresectable (n = 2) , bulky middle thoracic tumor refer for
neoadjuvant chemotherapy (n=2) and previous gastric
operation (n = 1). Randomization was conducted by non-
surgical staff using computer-generated random number
tables, without any communication with the treating
surgical team. Patients were randomly allocated into two
groups: I, those treated with pyloromyotomy in
esophagectomy and cervical esophagogastrostomy, 11,
patients operated for esophagectomy and cervical
esophagogastrostomy with no gastric emptying assisting
technique.

Thirty patients with documented esophageal
cancer were treated with esophagectomy and cervical
esophagogastrostomy. In all patients esophagus was
reconstructed by gastric transposition followed by
pyloromyotomy in only 15 cases. To choose the best

swrgical plan, barium swallows imaging, thoracic and

abdominal CT-Scan with contrast and bronchoscopy (if
needed) were performed.

The two groups were matched in terms of age, gender
and tumor characteristics such as tumor type, site and
staging. Patients were followed up monthly for 6-months
and all the complications such as chest and abdomen
fullness sensation, dumping syndrome, anastomosis site
stricture and gastric outlet obstruction were recorded.

Surgical techniques: In 30 mcluded patients, 24 (80%)
underwent transhiatal esophagectomy. In remaining 6
(20%), esophagectomy by right thoracotomy was
carried out. Thoracotomy was inevitable due to site
of tumor in 5 of 30 patient and in one case because

of trachea during
performing  transhiatal

of an inadvertent rupture
esophageal dissection while
esophagectomy.

In all patients, ananstomosis was located in the neck,
hence, the stomach was totally placed in thorax. To avoid
pressure effect of esophageal hatus on transposed
stomach, it was imcised between clocks 1-3 and then
dilated completely. In group 1, the pylorous muscle layer
was incised entirely to mucosa. All patients were operated

by the same surgical team.

Gastric radioisotope scanning: To determine the
postoperative gastric emptying rate, gastric radioisotope
scaning with labeled radiosolids was performed 6-8 weeks
postoperation. In order to take the unages, the patients
were fed with 2 scrambled eggs labeled with 500-700 mCi
Tc99m after fasting for 12 h Thirty one-minute dynamic
images with two min intervals (all together 90 min) were
taken using a gamma camera (Prism Gantry, USA, 1997).
In patients whose T1/2 (duration of depleting radicactive
substance in stomach to half) were less than 90 min,
gastric emptying scannig reported normal and n patients
with T1/2 more than 90 min, the result were considered
delayed. In patients with delayed gastric emptying rate,
one min dynamic images with regular and defiute
intervals for determining the TI1/2 would have
accomplished.

Statistics: Statistical
SPSS version 12.0 software. Quantitative data were
analyzed using T-test and qualitative data using Chi-

analysis were preformed using

squar Test. p<0.05 was considered statistically sigmficant.
Analysis indicated that a sample size of fifteen cases in
each group would be required to detected a statistically
significant difference with power of 80 p% ([alpha] = 0.05)

(Fig. 1).
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Table 1: Patient demographic and tumor characteristics

Group 1 with Group 1 without Total patients
Characteristics pvlorotom; v (n=15) pyvlorotom (n =15) (n=30) p value
Age (years) NS =08
D.S+mean 7.2462.46 7.6£59.6 7.6+£61.03
Range 147 78-41 78-41
Gender NS=0.71
Male (% 66.7) 10 (%53.3)8 (% 60) 18
Female (%33.3) 5 (%46.7) 7 (% 407 12
Type of tumor NE=1
Squarnous cell
carcinoima (2% 80 12 %6733 11 (%6 76.7) 28
Aadenocarcinom (%203 (%2674 (% 23.3)7
Site of tumor NS =0.27
Cervical -
Upper thoracic - - -
Middle thoracic (% 66.7) 10 (% 40) 6 (% 33.3) 16
Inferior thoracic (% 53.3) 5 (% 601 9 (% 46.7) 14
Assessed for eligibility Excluded n=5
n=35 Unresectsble n=2
| Neoadjuvant chemotherapy n—=2
Previous gastric operation n=1
Randomized
n=l30
v L
Allocated to esophagectomy and Allocated to esophagectomy and
gastric substitution without gastric substitution with

pyloromyotomy n=15

Follow-up in 6 months
after surgery n=15
Gastric radicisotope scanning 6-8
after surgery n=15

pyloromyctomy n=1%

y

Follow-up in 6 months
after surgery n=15
Gastric radioisotope scanning 6-8
after surgery n=15

| Analysed n=15 |

.
| Analysed n=15

| Analysis || Follow-up || Allocation | | Enrolment |

Fig. 1: Flow diagram for esophageal cancer surgery
RESULTS AND DISCUSSION

Mean age of the patients (40% female) was 46.62+7.21
yvears (41-73 years). Seventy six percent (23 of 30) had
squamous cell carcinoma and 23.3% (7 of 30) were
diagnosed with adenocarcinoma. In 53% (16 of 30) of the
patients, the tumor was situated in middle thorax and in
others it was in inferior thoracic area and cardia. There
was no significant cormrelation m  demographic
characteristics; age, gender, tumor type and location
between the two groups of patients (Table 1).

Under normal condition, the curve of stomach
evacuation based on labeled radiosolids 13 S-shaped
(sigmoid curve) in healthy population. It means that there
is a lag phase in initial part of the curve, which shows no
labeled radiosolids evacuation. The lag phase is due to
gastric receptive relaxation caused by vagus nerve. In

patients with  esophagectomy  and cervical

esophagogastrostomy with or without pyloromyotomy,
no lag phase was seen, which maybe caused by
vagotomy and omission of receptive relaxation.

Anterior and posterior images of the stomach in 0, 30,
60 and 90 mm after labeling solid ingestion and gastric
emptying curve are shown m two patients without
pyloromyotomy with normal and delayed gastric emptying
time (Fig. 2 and 3).

In group I, 73.3% (11 of 15) had delayed gastric
emptying and 26.7% (4 of 15) had normal values. In group
IT, 60% (9 of 15) had delayed gastric emptying and 40% (6
of 15) had normal gastric emptying. Totally in two groups
of patients, 66.7% (20 of 30) had delayed and the
remaming 33.3% (10 of 30) had normal gastric emptying
time. However, there was no statistical significance in
gastric emptying time (p = 0.784) and in the number of
patients with delayed and normal gastric emptying time
between the 2 groups (p = 0.7).
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Fig. 2: Stomach emptying rate in a patient without pyloromyotomy (a) delayed emptying, (b) notmal

Early  postoperative  complications  including and late postoperative complications including thoracic
anastomotic leakage in 10% (3 of 30) of the cases, and abdominal fullness sensation in 30% (9 of 30),
hemothorax in 20% (6 of 30), pneumonia n 3.3% (1 of 30) dumping syndrome mn 13.3% (4 of 30) and anastomosis



Steg J, 3 (1) 612 2008

Tabk 2: Early and late postoperstive complication

Gronp 1 Gronap 2 Total patierts
Cluara cter tics % (ho= 157 (Mo T fho= 15) (LMo B = 307 (.Ho) P wabae
Earhy comnplic atiors
Leakage anastoprosis (% 13372 (%6711 (% 1073 Hi=1
Herwthorax (% 267714 (% 13372 (% 200 6 HE=043
Priammords - (%6711 (%3371 H5=1
Frirashdomirial
ahieges - - - -
Wionmd #fection (% 13372 (%6711 (% 1073 Hi=1
Throrrboearbolign - - - -
Tracke al lac eTation (%6711 (%3371 Hi=1
Feomrert reter
e (% 13372 (%6712 Hi=1
Exrpepertia (%6711 (%3371 H5=1
Late comgplications
Fuless snsation (% 467717 (% 13372 (%309 H5=1
Dnomping syrudrom (% 132712 (% 13272 (% 13374 Hi=1
Steruos of
arastirtneis (% 13373 (% 6.7713 Hi=048
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Fig 3: Gastric radioisotope scatring in a pati ert without peloromyotomy (2) delayed emptying (6 normoal

stricture in 6.7% (2 of 300 were observed. There
was no  chylothoray, intrashdomina abscess and
thromboembolism among our patients, also no mortality
ocoutred daring follow up period (Table 2.

The aim of this study, was to obtain information
ahout the effects of pyloromyotomy on tansposed
gastric emptying rate in patients with esophages cancer,
after esophagectomy and cerdval esophagogastrostomy.
The resdts of this study suggest that esophagectomy
with pyloromyotomy does not foster gastric emplying
compatred  with  esophagectomy  alone. Gastric
motility depends on gastrointestinad tract hoem onal and
fieural mechanisms. Esophagectomy and accomparded
brarch vagotomy rases augeons concerns about gastric
fuinction becanse of denervation of transposed stomach,
After wagotomn v, gastric muscles mootiity is preserved and
ittragastric pressye atd licquid draihage are itcteased

10

because after wvagotommy receptive relacation against
swr all owritng wave i3 absent However, because of pylaric
valve denervation, pylonss  may  cavse  foanclona
ohstruction against gastric emptying To prevent gastric
emptiing dyshmction dfter esophagectomy and cervica
esophagogaster ostomy, most sugeons routinely petform
techidgues to promote gastric drainage on transposed
stomach, such as  pyloroplasty  or pyloromorotomy
(Lawefal, 1997, Mlajari ef o, 1996; Mansonefal, 1991,
Skivamaefal, 1981; Belsey, 1980; Ongand Kwong, 19697
On the other hand some swgeons beliewve that these
interventions caty be followed by various complications
such as dumping syndrome, bile reflux and pe oropl asty
suture line leakage which affect postoperative patients
uality of lfe (Cleistain o o, 2001; Huang and Wha, 1984,
Angorty 1975; Shapiro atd Hamling 1972; Goletmatis of o,
1922; Hinder, 19797,
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Several investigations were accomplished studying
the effects of gastric drainage techniques on gastric
emptying. Law ef al. (1997) studying 92 patients claimed
that either pyloromyotomy or pyloroplasty was safe and
employing them was depended upon surgeons’ skill and
expertise. Memjari ef al. (1996) studied different gastric
dramnage techmques and demonstrated that all of them
were efficient and safe with no statistical significance
between the type of techniques in terms of clinical
complications and gastric emptying rate. Olak et al. (1992)
showed that gastric drainage techniques were effective
for 95% of cases. Similarly Urschel et al. (2003)
demonstrated that gastric drainage techniques decline the
risk of gastric outlet obstruction after esophagectomy and
esophagogasterostomy, but rarely influential on patients
Prognosis.

On the other hand, Deron ef ai. (2001) in a
prospective evaluation of dietary status and symptoms
after near total esophagectomy without gastric emptying
procedure on 48 patients showed that the surgery is well
tolerated and allows a return to subjectively acceptable
and nutritionally appropriate dietary eating pattern
without significant associated side effects.

Huang et al. (1985) reported that pyloroplasty makes
no changes in clinical evaluations, gastric emptying and
postoperative complications after esophagectomy and
gastric substitution. Su ef al. (1978) demonstrated that
gastric  peristalsis  and barium passage through
transposed pylorus valve 13 mcreased n patients without
pyloroplasty by examming gastric and intestinal function
1n various intervals.

Thus, there is a great deal of controversy about
performing  gastric  drainage  techniques  after
esophagectomy and cervical esophagogasterostomy
operations. In line with the current controversy on the
issue, the results of this study were not conclusive in
favor or against gastric emptying techniques.

Delayed gastric emptying reported by radicisotope
scan 1s consistent with postprandial intrathoracic fullness
sensation. Postmeal fullness sensation is improved
gradually over time. Regarding the impact of food
osmolarity, particle size and the amount of diet fat and
calorie on gastric motility, taking small meals i shorter
intervals, chewing well and avoiding excessive high
caloric and greasy meals lead to sigmficant clinical
improvement.

CONCLUSION

In summary, absence of statistical significance
between the two groups of patients in terms of gastric
emptying after swgery and also presence of

11

postoperative complications such as dumping syndrome
in the treated group, suggest that gastric dramage
promoting technicues in esophageal resection and gastric
transposition should not be recommended.
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