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Abstract
The primary results of gastrointestinal anastomoses using the EEA stapler are described.
Anastomoses with the EEA stapling instrument were attempted to 40 patients from November 1981
through May 1984. Of the 7 patients with carcinoma of the esophagus, six underwent eso‑
phagogastrostomy and one, esophagojejunostomy. Twenty‑three patients had esophagojejunostomy
after total gastrectomy for carcinoma of the stomach. Six patients with esophageal varices
underwent transection of the esophagus, and four had low anterior colorectal anastomosis for
carcinoma of the rectosigmoid.
One patient with carcinoma of the esophagus died 4 days after the operation from acute
respiratory failure but without any signs of anastomotic leakage. Of the remaining 39 patients, the
postoperative complication was observed in 7 patients. Five patients developed leakage, and others
bleeding and stricture, of the anastomosis, respectively. Reoperation was not required in all patients
except for one who developed stricture.

Introduction
In recent years the safety and efficiency of stapled gastrointestinal anastomosis has been
well accepted. The EEA gun, a circular end to end staple gun (EEA Auto Suture stapling
instrument, U. S. Surgical Corporation, 1977) is a modified version of the original Russian end
to end stapling instrument, and is now widely used in the worldl 12)
The EEA stapling instrument has been useful in gastrointestinal anastomosis, especially
in esophagojejunostomy after total gastrectomy for carcinoma of the stomach2) 13) 14) and low
anterior colorectal anastomosis for carcinoma of the rectosigmoid15 19). The present study
was planned to review the results of 40 consecutive patients underwent the alimentary tract
anastomosis using the EEA stapler and to discuss the postoperative complication related to
the stapling anastomosis.

Materials and Methods
From November 1981 through May 1984, 40 consecutive patients underwent alimentary
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tract anastomosis with the EEA stapler including
phagojejunostomies, 6

6

esophageal transections and

esophagogastrostomies, 24
4

eso‑

colorectal anastomoses in the

Department of Surgery I, Ryukyu University Hospital. The mean age of the patients was 57.
6 years (range 31 to 80 years), and 28 were men and 12, women (Table I).

Table 1 Forty anastomoses performed with the EEA stapling instrument

Pr ocedu re

D isease

No . o f cases

Comp lic ations

Sex , ag e
Esop hago gastro stomy

Ca . o f the
e so p h a g u s

E s o p h a g o j e j u n o s t om y

C a . o f th e

De ath

5 9 .7 y r s .

Leak age

1 M
5 7 yrs .

esop hagu s
E s o p h a g o j e j u n o s t om y

6 (5M , IF )

C a‥ o f th e

23 (20M , 3F )

Leak age

s t om a ch

5 6 .5 y r s .

Steno s is

T r a n s e c t io n o f t h e

Var ices o f th e

6 (2 M , 4 F )

Leak age

e s o p h a gu s

esop hagu s

C olo recta l

56 yrs .

C a . of th e

a n a s t om o s i s

r e c t o s i gm o i d

4 ( 1M . 3 F )

L eak age

62 y rs .

B leed ing

1

The operative procedures were as follows.
Esophagojejunostomy : After resection of the stomach and closure of the duodenal stump,
a Roux‑en‑Y loop of the jejunum was constructed. The EEA staple gun, fitted with a cartridge
of approximate size (25 mm. or 28 mmつbut without the anvil, was inserted into the Roux loop
through the open proximal end of the loop, and the pin was made to emerge through a small
scalpel incision on the antimesenteric wall, approximately 15 cm. from the proximal end of the
loop. Purse‑string sutures were placed on the small scalpel incision and on the distal end of
the esophagus. The anvil was then attached to the shaft and introduced into the open end of
the esophagus.
The purse strings were tightened onto the shaft of the instrument, the anvil and cartridge
were brought into apposition by turning the wing nut (Fig. 1), and the anastomosis was
completed. The removal of two complete circles of the full thickness bowel within the cavity
of the cartridge was confirmed. Several seromuscular sutures were added to reinforce the
anastomosis. Following the procedure, the manual end to side jejunojejunal anastomosis
between

the

proximal

end

of

the

jejunum

and

Roux

loop

was

performed,

producingくくP‑loop"

esophagojejunostomy which was named as it looks like a capital "P" configuration.
Transection of the esophagus : The esophagus was approached as for truncal vagotomy.
The phrenoesophageal ligament was incised transversely over the distal esophagus and the
left gastric vein was ligated. The esophagus was then mobilized. The anterior and posterior
vagi were freed from the esophagus.

EEA stapling instrument

A longitudinal gastrostomy, 5cm. in length, was made high on the anterior wall of the
stomach. The EEA stapler with the appropriate cartridge was inserted into the distal
esophagus just above the esophagogastric junction through the gastrostomy. A ol silk suture
passed around the distal esophagus and tied tightly onto the shaft between the cartridge and
the anvil. The transection and anastomosis of the esophagus was then completed. Several
seromuscular sutures were added to the transected line. The gastrostomy was closed with
sutures.

Colorectal anastomosis : After resection of the colon and rectum, the rectal stump and the
distal end of the colon were skeletonized for about 2 cm. The purse‑string sutures were placed,
and the instrument was introduced into the rectum through the anus. Stapling technique was
the same as esophagojejunostomy described above (Fig. 2).

Fig. 2

The EEA stapler is introduced into the rectum and colon through the anus, and
the purse‑string sutures are placed on the anvil and the staple cartridge.
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Fig. 3

Plain radiophotographs showing a complete

(left) or a incomplete (right) rowof staples.

Results
Of seven patients with carcinoma of the esophagus six underwent esophagogastrostomy
and one esophagojejunostomy. Twenty‑three pattients had esophagojejunostomy after total
gastrectomy for carcinoma of the stomach. Six patients with esophageal varices underwent
transection of the esophagus, and four with carcinoma of the rectosigmoid underwent low
anterior colorectal anastomosis.
The incidence of the postoperative complication in the respective procedure was as
follows. One patient died the

4th day after esophagogastrostomy from acute respiratory

failure unrelated to the anastomotic failure because of no clinical manifestations of leakage.
There was one anastomotic leakage after esophagogastrostomy. The leakage closed
spontaneously with conservative treatment.
Esophagojejunostomy after total gastrectomy for carcinoma of the stomach was as‑
sociated with a low incidence of postoperative problems. Of the 23 patients two developed
complications; the one, an anastomotic leakage and the other, an anastomotic stricture. The
leakage was detected by contrast radiography in absence of clinical signs of leakage
(subclinical). The leakage ceased within a few days. The anastomotic stricture was observed
2 months after the operation, requiring reoperation.
In transection of the esophagus for varices of the esophagus, postoperative complication
often occu汀ed. Of the 6 patients, two had anastomotic leakage with localized peritonitis and
discharge of intestinal fluid from the drain. The one closed 10 days later with conservative
treatment. The other resulted in an anastomotic stricture which was resolved by balloon
dilatation.
Low anterior colorectal anastomosis for carcinoma of the rectosigmoid was also
associated with a high incidence of postoperative complication. The one developed bleeding
and the other anastomotic leakage. A bright rectal bleed occurred in one patient one day after
the operation. It fortunately stopped by transfusion of two packs of fresh blood. The leakage
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in the other was detected by postoperative contrast radiography. The leakage closed with
treatment and the subsequent course was uneventful.

Discussion
The use of circular stapling instruments has become established as an useful and safe
method of gastrointestinal anastomosis. However, postoperative complication in gastro‑
intestinal anastomosis using the stapling instrument is not always few as compared with that
in manual anastomosisl
The most significant factor contributing to morbidity and mortality in gastrointestinal
anastomoses is dehiscence of the suture line. Leakage at the anastomotic site results in
intraabdominal abscess, bleeding or stricture of the suture line. Some of these postoperative
complications require the reoperation, other cause operative death. Recently, an acceptable
decrease in leak rate has been reported by use of the stapling instrument7'14'17'. An additional
advantage utilizing the stapling instrument is that gastrointestinal anastomosis, which is
technically difficult or impossible by traditional manual suture, can be performed with great
′

facility

and

security.

The incidence of the postoperative complication in our series was 20 %
inferiorto those in the literature7 ・

It was the reason that higher proportion of the

operations using the EEA stapler was performed by several surgeons. Some of them had poor
experience in handling the instrument.
The most common complication was the anastomotic leakage. The leakage originated to
a faulty anastomosis was directly related to thechnical error and unskilled handling of the
instrument. One of the technical difficulty in stapling gastrointestinal anastomosis was to
make the purse‑string suture correctly. If it was too loose, removal of the circles of full
thickness bowel was incomplete, while it was with too much tissue, the tight closure of the
cartridge was impossible. On a few occasions, the EEA gun failed to fire because of incorrect
assembly. Once, the instrument did not function and on one occasion failed to close the end
of the bowel stump, requiring manual suture.
Early detection of an anastomotic leakage is essential to minimize morbidity and protect
mortality. Evaluation of the abdomen is difficult in the early postoperative phase. Discharge
of bowel fluid from the drain or signs of peritoneal irritation may be present. In our series,
plain radiography of the abdomen was indicated to confirm whether a row of staples at the

anastomotic line was complete or not within a few postoperative days (Fig. 3). When it was
incomplete, five of the eight patients developed anastomotic leakage. When a leakage was
suspected, contrast radiography with Gastrograffin should be done to detect subclinical
leakage.
Another reason of the anastomotic leakage is probably caused by impaired blood supply
to the anastomosis19''2"'22'. If much tension in the anastomosed bowel, blood supply to the
bowel may be impaired, resulting anastomotic leakage. A care must also be taken to ensure
that both ends of the bowel to be anastomosed lie without any tension before insertion of the
stapler. If both ends of the bowel to be stapled are traumatized, a leakage may occur. The
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purse‑string should be gently placed on the both ends oH)owel and the instrument should be
smoothly handled to avoid injury of the bowel.
In our opinion, the EEA stapler is an acceptable instrument for gastrointestinal
anastomosis, especially in esophagoieiunostomy and low anterior colorectal anastomosis
after resection of the rectosigmoid if it is used with a great care, but is still subject to
postoperative complications.
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