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Abstract

AIM: Leakage from oesophageal anastomosis is associated
with substantial morbidity and mortality. This study presented
a novel, safe and effective double stapled technique for
oesophago-enteric anastomosis.

METHODS: The data were obtained prospectively from
hospital held clinical database. Thirty nine patients (26
males, 13 females) underwent upper-gastrointestinal
resection between 1996 and 2000 for carcinoma (77 = 36),
gastric lymphoma (7 = 1), and benign pathology (n = 2).
Double stapled oesophago-enteric anastomosis was
performed in all cases.

RESULTS: No anastomotic leak was reported. In cases of
malignancy, the resected margins were free of neoplasm.
Three deaths occurred, which were not related to anastomotic
complications.

CONCLUSION: Even though the reported study is an
uncontrolled one, the technique described is reliable, and
effective for oesophago-enteric anastomosis.
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INTRODUCTION

Leakageisamajor problem associated with oesophago-enteric
anastomosis. The anastomosis may be hand sawn or stapled*4.
Even though there is no proven advantage between either
techniques, basic principles of anastomosis surgery- tension
free, good vascularity, and good mucosal apposition apply to
both. A technique of double stapled anastomosis avoids stretch
at oesophageal side of anastomosis and circumvents damage
to vascularity.

MATERIALS AND METHODS

The double stapled oesophago-enteric reconstruction was
performed as follows. The oesophagus was mobilized in the
standard way to above the proposed level of division. A
transverse incision was made in the anterior wall of the
oesophagus at least 3 cm above the proximal extent of the
tumour in those cases undergoing surgery for malignancy
(Figure 1). An appropriately sized circular stapler (CA Ethicon)
was selected based on the oesophageal diameter. A 2-0
polypropylene suture was placed through the * eye-hol€’ situated
in the plastic spike that fits the head of the circular stapler. The

polypropylene suture should be tied such that around 5 cm of
suture with the attached needle remained attached to the spike
attached to the circular stapler head. The transverse anterior
oesophagotomy should be of sufficient sizeto alow insertion of
the stapler head with attached spike - see step 7 (Figure 2). The
circular stapler head with spike and attached needle were placed
through the oesophagotomy into the proximal oesophagus
(Figure3). The suture needlewas brought out through the anterior
oesophageal wall 2 cm proximal to the oesophagotomy. The
oesophagus was then cross-stapled and divided transversely
below the Site of needle puncture but above the oesophagotomy.
The suture attached to the spike was used to pull the spike and
axis of the circular stapler head through the anterior wall of the
oesophagus, around 2 cm proximal to the transverse stapleline
(Figure 4). The spike was then removed from the stapler head.
Resection of the gastric or oesophago-gastric specimen was
then completed. Thedistal conduit (either distal stomach or jejunal
limb) was prepared and mobilized to allow atension free
anastomosis. The body of the circular stapler was introduced
into the lumen of the efferent conduit through an appropriately
placed enterotomy (Figure 5). The circular stapler head was
engaged with the body of the circular stapler gun. The gun was
closed and fired creating a double stapled oesophago-enteric
anastomosis (Figure 5). A naso-gastric tube was fed across the
oesophago-enterostomy after completion of the anastomosis.
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Figure 1 Transverse incision in anterior wall of oesophagus.
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Figure 2 Transverse anterior oesophagotomy. Stapler head
spike with attached needle inserted through oesophagotomy
into proximal oesophagus.
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Figure 3 Placement of a circular stapler head with spike and
attached needle. Needle was used to puncture anterior oe-
sophagus -2 cm above the oesophagotomy. The oesophagus
was then cross- stapled between the needle puncture site &
the oesophagotomy.
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Figure 4 Suture used to drive head spike through oesoph-
ageal wall above transverse suture line.

Circular stapler head in proximal oesophagus

Circular stapler introduced into roux limb of jejunum

Roux limb of
jejunum

Figure 5 Introduction of the circular stapler body into the
lumen of efferent conduit.

RESULTS

All patientswere operated on by or under the direct supervision
of aconsultant surgeon with an upper gastrointestinal interest.
Patientswith malignancy underwent pre-operative staging with
thoraco-abdominal computed tomography scan. L aparoscopy
was used in selected instances. In elective cases, mechanical
bowel preparation wasemployed. Thoracic epidural anaesthesia
was employed for post-operative pain relief. Patients were kept
nil by mouth for 5 d post-operatively. If the post-operative
course was uneventful, fluids were introduced on d 5. Water

soluble contrast studies were not routinely used to assess
anastomotic integrity unless there was clinical indication.

Data were obtained prospectively from the hospital-held
clinical database.

Thirty-nine patients (26 males, 13 femal es) underwent upper
gastrointestinal resection (total gastrectomy n = 24, lvor -Lewis
oesophago-gastrectomy n = 15) between 1996 and 2000. Indication
for surgery was carcinoma (n = 36), gastric non-Hodgkin's
lymphoma (n = 1), revision of aneo-gastric jejuna pouch (n=1),
gadtric infarction secondary to volvulus (n = 1). The median age
was 67 (36-82) years. Patient ASA gradeswere: ASA-1n=12,
ASA-2n=14,ASA-3n=9,ASA-4n=3,ASA-5n=1.The
median operativetimefor tota gastrectomy was 175 (120-240) min
andwas 240 (180-360) min for Ivor-L ewisoesophago-gesirectomy.
The median transfusion reguirements were 2 (0-7) units for
both procedures. The resection margins were free of tumour on
histopathological examinationin all cases of malignancy.

Morbidity and mortality rates are shown below (Tables 1-3).
Risk adjusted morbidity and mortality rates were calcul ated
using the physiological and operative scoring system for
enumeration of morbidity and mortality (POSSUM) and
Portsmouth POSSUM (P-POSSUM) model 5591,

Table 1 Morbidity and mortality of oesophago-gastrectomy
(n, %)

Total patients POSSUM P-POSSUM
(n =15) prediction prediction
Morbidity 5(33) 63
Mortality 2(14) 18 6

Table 2 Morbidity and mortality of total gastrectomy (n, %)

Total patients POSSUM P-POSSUM
(n =15) prediction prediction
Morbidity 6 (25) 48
Mortality 1(4) 16 9

Table 3 Analysis of morbidity

Oesophagogastrectomy (n) Total gastrectomy (n)

Chest infection 2 5
Chylothorax -
DVT/PE 1 1
Anastomotic leak

Wound sepsis 1

Three deaths occurred, two post oesophago-gastrectomy
and one post total gastrectomy. The deaths after oesophago-
gastrectomy were shown at post-mortem to be due to left
ventricular failure and myocardial infarction respectively. The
patient who died after total gastrectomy deteriorated suddenly
on the 10" post-operative day tolerated diet for three days.
Symptoms, blood gases and el ectrocardiogram were compatible
with a pulmonary embolus. Permission for a post-mortem was
refused. No anastomotic leaks occurred on clinical grounds.

DISCUSSION

Anastomotic leakage following oesophago-enteric reconstruction
may result in significant morbidity and mortality. The standard
principles governing any gastro-intestinal anastomosis apply
in dealing with the oesophagus. The anastomosis should be
tension-free, well vascularized and there should be accurate
mucosal apposition. Oesophageal anastomoses may be hand
sewn (in one, two or even three layers) or stapled*¥. Thereis
no proven advantageto either the hand sewn or stapled technique.
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Stapled anastomoses might be associated with a higher rate of
subsequent benign stricture formation”. The stapled technique
that is commonly used requires a purse string suture in the cut
end of the proximal oesophagusto retain the head of thecircular
stapler. The anastomosisis completed by asinglefiring of the
circular stapler.

It is the authors' contention that the oesophageal purse
string may be a contributory factor to subsequent anastomotic
related complications (leak and stricture). Thisis based on the
observation that the distal oesophagus is stretched over the
head of thecircular stapler, and therefore possibly devascularized
by the purse string suture. To avoid the use of apurse string, a
double stapled oesophago-enteric anastomotic technique has
been devised.

This paper described anovel technique of oesophago-enteric
anastomosis using a double stapled technique. Whilst this
was an uncontrolled study, the technique has proved reliable
and to date has not resulted in any anastomotic leaks. Whilst
this study cannot implicate the use of a proximal oesophageal
purse string suture as a factor in anastomotic leakage, it is
interesting to specul ate whether the double stapled anastomosis
does allow improved anastomotic healing through omission of

a purse string suture. The technique described merits further
evaluation either in the setting of alarger uncontrolled study
or more preferably in the context of arandomised trial.
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