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Abstract

AIM: To present a new technique of cervical esophago-
gastric anastomosis to reduce the frequency of fistula
formation.

METHODS: A group of 31 patients with thoracic and
abdominal esophageal cancer underwent cervical
esophagogastric anastomosis with invagination of the
proximal esophageal stump into the stomach tube. In
the region elected for anastomosis, a transverse my-
otomy of the esophagus was carried out around the
entire circumference of the esophagus. Afterwards, a
4-cm long segment of esophagus was invaginated into
the stomach and anastomosed to the anterior and the
posterior walls.

RESULTS: Postoperative minor complications occurred
in 22 (70.9%) patients. Four (12.9%) patients had seri-
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ous complications that led to death. The discharge of
saliva was at a lower region, while attempting to leave
the anastomosis site out of the alimentary transit. Three
(9.7%) patients had fistula at the esophagogastric anas-
tomosis, with minimal leakage of air or saliva and with
mild clinical repercussions. No patients had esophago-
gastric fistula with intense saliva leakage from either the
cervical incision or the thoracic drain. Fibrotic stenosis
of anastomoses occurred in seven (22.6%) patients. All
these patients obtained relief from their dysphagia with
endoscopic dilatation of the anastomosis.

CONCLUSION: Cervical esophagogastric anastomosis
with invagination of the proximal esophageal stump into
the stomach tube presented a low rate of esophagogas-
tric fistula with mild clinical repercussions.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Definitive curative treatment for cancer of the esopha-
gus remains a challenge for surgeons' . The approach
involves major surgery that has high morbidity and
mortality rates, mainly due to pulmonary complications,
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cervical fistulas, stenosis of anastomosis, necrosis of the
tubularized stomach, and mediastinitis™ .

Among these possible complications, fistula of the
esophagogastric anastomosis represents one of the prin-
cipal problems of esophagectomy. In several studies, the
incidence has ranged from 0% to 50%, with most authors
reporting a high incidence of this complication“’()’wm.

Although these fistulas usually have a favorable course,
about 2% of cases can have a catastrophic outcome™'". In
cases in which the fistula does not lead directly to death, it
can compromise quality of life, interfere with resumption
of feeding, require laborious local care, and prolong hos-
pital stay. Additionally, 30%-50% of those patients who
present with fistula go on to develop stenosis' ",

Given this scenario and personal experience of a high
incidence of cervical esophagogastric fistula in treatment
of carcinoma of the esophagus[z‘ﬂ, we decided to perform
cervical esophagogastric anastomosis with invagination
of the proximal esophageal stump into the stomach tube,
and to analyze the incidence of fistula and stenosis forma-
tion following this procedure.

MATERIALS AND METHODS

This study conformed to the regulations of The Human
Ethics Research Committee at our Institution and with
the Helsinki Declaration, revised in 1983.

Our study group consisted of 31 patients with tho-
racic or abdominal carcinoma of the esophagus, who
underwent open access with subtotal esophagectomy and
esophagogastric anastomosis with invagination of the
proximal esophageal stump into the stomach tube. The
study group included 27 (87.1%) men and four (12.9%)
women, with a mean age of 60.2 £ 8.5 years (range: 44-
74 years). Lesions were located in the medial third of the
esophagus in 15 cases (48.3%) and the inferior third in 16
(51.6%).

The inclusion criteria for operation were: esophagogram
with no abnormal axis deviation, lesions up to 5.0 cm long,
absence of signs of invasion of the respiratory tree on
bronchoscopy, and absence of signs of irresectability of the
esophageal lesion or neoplastic dissemination on thoracic
and abdominal helicoidal tomography. Cases in which an
anesthetic or surgical procedure was contraindicated due to
compromised clinical state and/or concurrent setious sys-
temic disease were excluded from the study. The diagnosis
was confirmed by upper esophageal endoscopy and biopsy:
25 (80.6%) patients had squamous cell carcinoma and the
remaining six (19.3%) had adenocatrcinoma.

All patients underwent preoperative clinical evalua-
tion. Thirteen (41.9%) had serious clinical malnutrition
as shown by weight loss of greater than 20% of normal
weight. Tumor staging was performed using physical ex-
amination, thoracic radiography, barium esophography,
thoracic and abdominal tomography, and bronchoscopy
in patients whose lesions were situated in the medial third
of the esophagus. Clinicopathological staging using the
TNM classification by the UICC*" was: stage | in two
(6.4%) patients; stage I A in five (16.1%); stage IIB in
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four (12.9%); stage Il in 16 (51.6%); and stage IVA in
four (12.9%).

Surgical technique

In the absence of contraindications, a transhiatal esopha-
gectomy followed by a cervical esophagogastroplasty was
performed. All surgeries were carried out in parallel dur-
ing the same operating period by two teams, with one
team operating in the abdominal region and the other in
the cervical region. Lymph node resection was done in
both the abdominal and inferior mediastinal fields. In all
cases, the tubularized stomach was placed into the cervical
region by the posterior mediastinum.

The esophagus was dissected and sepatrated from its
neighboring structures in the cervical, thoracic and ab-
dominal areas. In distally located tumors, the esophagus
was sectioned in the cervical region, with care taken to
preserve enough of the proximal end to allow 4.0 cm of
esophagus to be inserted into the stomach, with a safe
margin = 5.0 cm. The esophagus was then pulled to the
abdominal region, and the stomach sectioned with a linear
stapler that released the surgical specimen.

To guarantee a sufficient margin for lesions that in-
volved the middle third, the stomach was initially sec-
tioned and tubularized, and the piece pulled up to the
cervical region, where it was very carefully examined, and
the surgical section site was chosen with a safe margin. If
the margin was judged to be inadequate, end-to-end anas-
tomosis was performed instead of invagination, and that
patient was excluded from the study.

In the region that was selected for anastomosis, a trans-
verse myotomy was carried out around the entire circumfer-
ence of the esophagus (Figure 1A). The proximal border
of the myotomy was anastomosed, with the tip of the tu-
bularized stomach placed in the cervical region. The anas-
tomosis of the posterior wall was performed first using
interrupted sutures of 4-0 polydioxanone (Figure 1B). Sub-
sequently, the 4-cm segment of esophagus was introduced
ot invaginated into the stomach and sutured to the anterior
wall as per the posterior wall (Figure 1C). In all patients,
extra-mucosal pyloroplasty was carried out, a nasogastric
tube was also inserted, and the cervical region was drained
by a laminar drain.

Oral feeding was typically started on the postoperative
day 10, in the absence of signs of esophagogastric fistula.
If a fistula was present, the affected site was treated, to
maintain feeding by nasogastric tube. In this case, oral diet
was begun following closure of the fistula.

RESULTS

No patients died intraoperatively. Postoperative minor
complications occurred in 22 (70.9%) patients. Four
(12.9%) patients had serious complications that led to
death: two (6.4%) as a result of bronchopneumonia, one
due to multiple organ failure after acute cholecystitis, and
the other from sepsis following ischemic necrosis of the
stomach; all of them with no relationship to the esopha-
gOgastric anastomosis.
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Figure 1 Esophagogastric anastomosis with stomach invagination. A:
Diagram showing the circular myotomy (long arrow) in the section of the proximal
esophageal stump (short arrow), which created a 4.0 cm segment of extension
to be invaginated into the stomach (the illustration of the trachea was omitted); B:
Diagram showing the anastomosis of the posterior wall of the esophagus per-
formed first using interrupted sutures (the illustration of the trachea was omit-
ted); C: Diagram showing the sectioned esophagus protruding into the stomach
(the illustration of the trachea was omitted).

Three (9.7%) patients had fistula at the esophagogas-
tric anastomosis with minimal leakage of ait or saliva; all
of them with mild clinical repercussions. Two of these
had a fistula on postoperative days 7 and 10, with the
leak of a small quantity of air or saliva from the cervical
incision and consequent formation of a bubble during
swallowing, In these two patients, spontaneous closure
occurred after 10 and 5 d, respectively. The third case had
a seropurulent pleural effusion on postoperative day 13,
which was later drained. There was a negligible quantity
of secretion from the pleural drain, which indicated a mild
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Complication n (%)
Dysphonia 15 (48.4)
Anastomosis stricture 7 (22.6)
Bronchopneumonia 6 (19.3)
Anastomosis fistula 3(9.7)
Atelectasis 2 (6.4)
Renal failure 2 (6.4)
Gastric ischemic necrosis 13.2)
Acute cholecystitis 1(3.2)
Wound infection 1(3.2)

blocked esophago-pleurocutaneous fistula. This patient
had no adverse effects from this and was discharged from
hospital on postoperative day 23. No patients had esopha-
gogastric fistula with intense saliva leakage from either the
cervical incision or the thoracic drain.

Postoperative stricture of the anastomosis occurred in
seven (22.6%) patients; in six of these, this appeared with-
in 16-60 d, and the last appeared at 12 mo after surgery.
All of these patients obtained relief from their dysphagia
with endoscopic dilatation of the anastomosis, with the
number of sessions required ranging from one to seven
(mean = 3). One (3.2%) patient with a lesion located in
the inferior third of the esophagus had recurrence of the
cancer in the area of the anastomosis and required a na-
sogastric tube. The other complications were successfully
treated: dysphonia in 15 (48.4%), bronchopneumonia in
four (12.9%), atelectasis in two (6.4%), renal failure in two
(6.4%), and wound infection in one (3.2%). Dysphonia
was temporary and resolved after a few weeks in all cases.
Patients with pre-renal renal failure responded well to ex-
pansion with fluids. Atelectasis was reversed with respira-
tory physiotherapy. The mean length of hospital stay was
15.2 d, with a range of 13-35 d (Table 1).

DISCUSSION

Esophagogastric anastomosis with invagination is a modi-
fication of a technique that is performed to reduce fistula
formation at the anastomosis site”. Sziics e o/ have
reported 108 patients that underwent esophagectomy
with esophagogastric anastomosis and telescoping of a
10-15-mm length of the esophageal end into the stomach.
Twelve (11.1%) of these patients developed fistula at the
anastomotic site. We chose to invaginate a 4.0-cm segment
made up of all the layers of the esophagus wall, a much
longer segment than that suggested by Sztics e al™ and
we added a transverse myotomy around the circumference
of the esophagus. Our intention was not only to cover
the entire site of the anastomosis, but also to encourage
the discharge of saliva at a lower region, while attempting
to leave the anastomosis site out of alimentary transit. To
this end, it was necessary to invaginate a longer segment
that consisted of all the layers of the wall of the esopha-
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gus, such that the inserted portion remained in the shape
of a tube in the intetior of the stomach.

To execute the anastomosis, we elected a region at the
proximal esophagus where the suture would be placed,
and preserved 4.0 cm of esophagus to be invaginated into
the stomach. At this point, a transverse myotomy was
done around the circumference of the esophagus. We su-
tured the proximal border of the myotomy together with
the seromuscular layer of the stomach. The purpose of
the myotomy was to create a border with viability in the
muscular layer of the esophagus, to be sutured with the
seromuscular layer of the stomach, and also to elongate
the esophageal tube to be inserted into the stomach.

The point of esophageal section must be chosen to
allow for a safe margin, because carcinoma of the esopha-
gus can disseminate within the wall to sites distal from
the principal lesion™” ™, To perform an esophagogastric
anastomosis with invagination, it is necessary to save 4.0 cm
more of proximal esophagus than for anastomosis without
invagination. If it is not possible to achieve an adequate
margin, the invagination procedute should be abandoned.

In our view, the fact that this technique conserves 4.0 cm
more of the esophagus does not detract from the radical na-
ture of the operation. Upon constructing a cervical esopha-
gogastric anastomosis with invagination, the amount of re-
maining esophagus is no greater than that usually left when
anastomosis is done in the thoracic apex. Walther e 4/,
in a prospective randomized study, have compared cervi-
cal with intrathoracic esophagogastric anastomosis. They
have concluded that the withdrawal of an extra 5.0 cm of
esophagus to perform anastomosis in the neck does not
affect the 5-year survival rate. Consequently, we believe that
following all the recommendations and leaving a secure
margin, esophagogastric anastomosis with invagination
does not breach any radical oncological principles.

The diagnosis of fistula of the esophagogastric anas-
tomosis was made based exclusively on clinical criteria,
given that a radiological study with water-soluble contrast
medium has low sensitivity and a high incidence of false-
negative results™, None of our cases operated upon by
esophagectomy with esophagogastric anastomosis and
invagination developed fistula with heavy egress of saliva
from the cervical incision. Compared with results from
the literature™** " which show an incidence of fistulas
of 0%-50%, cervical esophagogastric anastomosis with
invagination had a low incidence of fistula formation,
with only one case (3.4%) having clinical repercussions.

It is possible that esophagogastric anastomosis with
invagination did not influence the factors responsible for
the formation of the fistula. Moreover, it is likely that
points of dehiscence could occur along the suture line
similarly when we perform the end-to-end technique.
However, as the saliva flows to an area below the anasto-
mosis, these points of dehiscence probably can undergo
rapid regeneration. On the other hand, in cases without
invagination, the saliva discharges directly into the area of
the suture with dehiscence, which provokes local inflam-
mation and infection, thereby delaying the healing process
of the suture line and enlarging this area.
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In view of this mechanism, we believe that the three
cases observed of fistula formation in esophagogastric
anastomosis presented with mild clinical repercussions,
even when the fistula was directed toward the pleural
space. We also believe that, despite fistula with minimal
clinical repercussions, the technique of esophagogastric
anastomosis with invagination can still prove advanta-
geous over the method without invagination.

In the present study, seven (24.1%) cases developed
postoperative strictures of anastomosis; this rate lies with-
in the 5%-45% limit described by other authors'™"*", We
believe that this result could have been due to the fact that
anastomosis with invagination did not influence the fac-
tors that might predispose the formation of fistulas, such
as ischemia in the proximal portion of the gastroplasty.
In this situation, the points of dehiscence would have
occurred along the suture line at a similar rate to anasto-
mosis without invagination. However, the presence of a
fistula was not always identified using clinical criteria, pos-
sibly due to the fact that saliva discharges below the point
of the dehiscence. These events could possibly trigger a
fibrotic reaction and scarring, with subsequent stenosis
formation in the anastomosis.

We conclude that performing cervical esophagogastric
anastomosis with invagination of the proximal esophageal
stump into the stomach in subtotal esophagogastrectomy
with gastroplasty in patients with carcinoma of the tho-
racic and abdominal regions of the esophagus represents
a potential real advantage of this technique over other
conventional techniques without invagination.

However, prospective, randomized, and controlled
studies that involve esophagogastric anastomosis with in-
vagination of the proximal esophageal stump into the tip
of the stomach placed to the cervical region are needed to
confirm the initials results obtained in this study.

COMMENTS

Background

Definitive curative treatment for cancer of the esophagus remains a challenge
for surgeons. The approach involves major surgery that has a high morbidity
and mortality rate, mainly due to pulmonary complications, cervical fistulas,
stenosis of anastomosis, necrosis of the tubularized stomach, and mediastinitis.
Among these possible complications, fistula of the esophagogastric anastomo-
sis represents one of the principal problems of esophagectomy. Incidence in
several studies has ranged from 0% to 50%, with most authors reporting a high
incidence of this complication.

Research frontiers

In view of the high incidence of esophagogastric fistulas associated with sig-
nificant levels of mortality and morbidity, several surgical techniques have been
tried to reduce the frequency of fistula formation. These approaches include
protection of the anastomosis with fibrin glue, anastomosis in two stages, gas-
tric fundus rotation, microsurgical revascularization of the transposed viscera,
mechanical anastomosis, laparoscopic construction of the gastric tube 5 d be-
fore esophagectomy, preservation of the vascular arcade of the splenic hilum,
administration of prostaglandin E1, and anastomosis with invagination.
Innovations and breakthroughs

Esophagogastric anastomosis with invagination is a modification of a technique
that is performed to reduce fistula formation at the anastomosis site. We chose
to invaginate a 4.0-cm segment made up of all the layers of the esophagus
wall, a much longer segment than that suggested by other authors, and we
added transverse myotomy around the circumference of the esophagus. Our
intention was not only to cover the entire site of the anastomosis, but also to
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encourage the discharge of saliva at a lower region, while attempting to leave
the anastomosis site without contact with saliva. To this end, it was necessary
to invaginate a longer segment that consisted of all the layers of the wall of the
esophagus, such that the inserted portion remained in the shape of a tube in
the interior of the stomach.

Applications

Cervical esophagogastric anastomosis with invagination of the proximal
esophageal stump into the stomach in subtotal esophagogastrectomy with
gastroplasty in patients with carcinoma of the thoracic and abdominal regions
of the esophagus is associated with a low incidence of esophagogastric fistula,
while having similar stenosis rates to anastomosis without invagination.
Terminology

Cervical esophagogastric anastomosis with invagination of the proximal esoph-
ageal stump into the stomach tube is a new technique of cervical esophagogas-
tric anastomosis to reduce the frequency of fistula formation.

Peer review
This is an interesting report on a novel technique for cervical esophagogastric
anastomosis after esophagectomy and gastric replacement.
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