
Laparoscopic feeding jejunostomy in esophagogastric cancer

A. D. Jenkinson, J. Lim, N. Agrawal, D. Menzies

Department of Surgery, Colchester General Hospital, Turner Road, Colchester, Essex, CO4 5JL, United Kingdom

Received: 26 October 2005/Accepted: 24 May 2006/Online publication: 21 November 2006

Abstract
Background: Patients with esophagogastric malignancies
often require nutritional supplementation in the peri-
operative period, especially in the setting where neoad-
juvant therapy may delay tumor resection. A simple
technique is described here that can be performed at the
time of staging laparoscopy and that has not been
described before.
Results: Forty-three patients treated over a 4-year period
who had a laparoscopic feeding jejunostomy placed at the
time of staging laparoscopy were reviewed. Of these, 35
had preoperative chemotherapy according to a modified
MRCOEO2 protocol. In the period between staging and
eventual resection, 32% required immediate feeding, and
in 14% of those who were thought not to need feeding it
later became necessary. More patients gained weight or
had a rise in albumin in the group that had jejunal feeding
(p<0.05). Themean time to surgery was 10 weeks. There
were no conversions to an open procedure, nor were there
any laparotomies for tube-related complications. Dis-
lodgement was recorded in 6 patients; blockage, in 4. In
most of these cases a simple bedside replacement of the
tubewas all that was required.Mean time in the operating
room for each procedure was 44 minutes.
Conclusions: Laparoscopic percutaneous feeding jejun-
ostomy is a safe and simple technique that adds little to the
morbidity and cost of managing patients with esophag-
ogastric cancers. It facilitates optimization of nutrition in
the perioperative period for these patients, especially in
those receiving preoperative chemotherapy.
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Patients with malignant tumours of the esophagus and
stomach are often malnourished at presentation. The
tumor promotes a catabolic state and at the same time
impairs the person�s ability to eat. Current treatment

regimens for these tumors involve multiple modalities
such as surgery, chemotherapy, and, at times, radiother-
apy, all ofwhich canworsen the patient�s nutritional state.

Many forms of nutritional support have been used in
a perioperative setting, including parenteral and enteral
routes. Enteric feeding, where possible, avoids the risk
of central venous sepsis and pneumothorax, is more
physiological, does not require hospitalization, costs
less, and has the immunological benefit of directly
nitrifying the enterocytes. In the setting of esophagog-
astric malignancy, feeding into the stomach may not be
possible because of tumor occlusion, tumor involving
the stomach, or the need for the esophagus after oeso-
phagaltomy to serve as a conduit, making jejunal feed-
ing an ideal method.

Multimodality therapy using combination chemo-
therapy in a neoadjuvant setting has been shown to
improve survival after resection of esophageal and
gastric cardia malignancies [11]. Its use will, however,
delay surgery for a number of weeks, and may worsen
the patient�s ability to eat. It has become the practice
in our institution to place a feeding jejunostomy tube
in all patients at the time of laparoscopic staging to
allow jejunal feeding any time it is required during the
preoperative and postoperative periods. Even in
inoperable cases, the tube may be left in place for
supplemental nutrition during palliative therapy.

Many techniques of laparoscopic jejunal tube
placement have been described in the literature. These
often require specialized equipment, expensive kits,
disposable instruments, or exteriorization of the bowel.
This article describes a simple percutaneous technique
that adds minimal time and cost to a staging laparos-
copy and requires no equipment beyond what should
already be available in a center performing laparoscopic
surgery.

Methods

Retrospective review

The medical records of all patients who had an esophagectomy or
gastrectomy for malignancy by a single surgeon over the 4-year periodCorrespondence to: A. D. Jenkinson
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from 2000 to 2004 were reviewed. Data on all cases where a laparo-
scopic feeding jejunostomy was placed were recorded, including infor-
mation on the patient, the tumor, timing of surgery, nutritional status,
and any complications that arose.

Operative technique

Under a general anesthesia, with the patient in the supine position, skin
prepping and sterile drapes are placed. With the surgeon standing on
the patient�s right, a 10-mm port is placed in the umbilicus using the
direct puncture technique, and CO2 insufflation. A 10-mm 30-degree
laparoscope is positioned in this port. A 5-mm port in the line of a
future midline incision is placed inferior to the xiphisternum, and a
second 5-mm port is placed just lateral to the left linea semilunaris (at or
just below the level of the umbilicus) for the working instruments.

Next, laparoscopic examination is concluded, and any required
biopsies are taken. The duodenojejunal flexure is then identified by
lifting the transverse mesocolon in a cephalad direction. The apex of the
first jejunal loop at 20–30 cm from the ligament of Treitz is brought up
and stitched to the anterior abdominal wall in a left subcostal position,
using laparoscopic needle holders and a 2/0 Vicryl stitch. The intro-
ducer sheath of a Medicut 12 g cannula (Argyle) is then slit longitudi-
nally with a scalpel blade, and its plastic connector is cut off before
percutaneous insertion of the entire Medicut cannula through the
abdominal wall at the point corresponding to the internal position of
the sutured jejunum. Under laparoscopic vision, the needle and sheath
of the Medicut cannula are inserted into the lumen of the jejunal loop
immediately caudal to the previously placed Vicryl stitch. Use of a
grasper to hold the jejunum up 1 cm below the insertion point facilitates
accurate placement. The Medicut needle is removed, leaving the sheath
in place to allow passage of a 6 F infant feeding catheter (Vygon) down
the sheath into the lumen of the jejunum. Intraluminal positioning of
the catheter is confirmed by aspiration of bile-colored fluid, or by
inflating air into the lumen via the new catheter. The sheath is then
easily removed because of the longitudinal slit made in it. A second 2/0
Vicryl laparoscopic stitch is placed just caudal to the catheter insertion
site, using the length remaining from the first stitch. The needle is then
removed from the abdomen, and a 2/0 silk stitch is used to secure the
tube externally to skin.

Results

A total of 121 patients underwent esophageal/gastric
resection between January 2000 and March 2004. Of
these, 43 patients (30 men and 13 women) with an
esophagogastric malignancy had a laparoscopic feeding
jejunostomy tube placed at the time of their staging
laparoscopy. Mean patient age was 66.0 years (range:
42–82 years). In addition, 35 of these patients had pre-
operative chemotherapy and the remaining 8 did not,
because it was deemed inappropriate (in-situ disease,
high-grade dysplasia, sarcoma, medical contraindica-
tions, patient preference). In 16 patients jejunal feeding
commenced immediately. Of the remaining 27 patients

who did not require feeding initially, 4 needed jejunal
feeding later in the pre-resection period. The mean time
between jejunostomy and tumor resection was 10.4
weeks (SD 1.6). Average operating time for the staging
laparoscopy with feeding jejunostomy was 44 minutes
(5.6), from entering the operating room to leaving.

Of the 20 patients who received preoperative jejunal
feeding, 14 (70%) maintained or gained weight, and 55%
showed a rise in serum albumin (Table 1). Of the pa-
tients who did not receive jejunal feeding, 8 of 23 (35%)
maintained or gained weight, and 30% showed a rise in
serum albumin. The decision to feed in each case was
made in conjunction with a dietician, using 10% weight
loss as the main indication to commence feeding.

There was no peritoneal leakage or bowel obstruc-
tion from the feeding tubes, conversion to an open
procedure was never required for tube placement, and
there were no laparotomies required for tube-related
complications. Dislodgement occurred in 6 patients
(20%) and blockage occurred in 4 (13%). One of these
patients required laparoscopic replacement and the
others either simple reinsertion of the tube at the bedside
or replacement at the time of resection. Connector
breakage occurred in 2 (7%).

Discussion

The first option for patients requiring long-term enteral
nutrition who are unable to eat or eat adequately is
nasoenteric feeding. This has many disadvantages
including discomfort, unsavory appearance, liability to
clogging, risk of reflux and aspiration if gastric motility
or emptying is impaired, and in some patients the tumor
itself may prevent passage of a tube [8]. Percutaneous
endoscopic gastrostomy (PEG) is the most popular
method of prolonged enteric feeding, and was first de-
scribed by Ponsky and Gauderer in 1980 [7, 15]. Ponsky
also described the technique of percutaneous endoscopic
jejunostomy (PEJ) [14], where a feeding tube traversed
the gastric lumen through the pylorus and into the
jejunum. Subsequently a method of direct percutane-
ous endoscopic jejunostomy (DPEJ) was also described
[17, 18], where the feeding tube was passed into the
jejunum without traversing the stomach. All of these
techniques were associated with problems, including si-
lent aspiration, hemorrhage, tube failure, and reflux of
the jejunal tube contents into the stomach [2, 19], and all
required the endoscopist to pass a tumor with an
endoscope.

Table 1. Nutritional effect in pre-resection period

No jejunal feeding
(n = 23)

Jejunal feeding
(n = 20)

Weight maintained or increased 8 14*
Weight decreased 15 6*
Mean weight, preoperatiive-postoperative 80.5 (SD 8.9) to 78.8 (8.5) kg 67.8 (6.0) to 68.9 (6.3) kg
Albumin maintained or increased 7 11*
Albumin decreased 16 9*
Mean albumin preoperative-postoperative 41.2 (2.1) to 41.0 (2.0) g/l 41.7 (2.3) to 42.3 (2.1) g/l

* p < 0.05 (chi-square test)
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In the presence of an esophagogastric malignancy,
feeding is ideally done distal to the pylorus because of
possible involvement of the stomach with tumor, and to
allow esophagus after oesophagaltomy to be used as a
conduit after esophageal resection. In our institution a
laparoscopic examination is done to complete staging of
these malignancies, and in accordance with the findings
of a multicentre Medical Research Council trial [11],
operable candidates go on to have neoadjuvant chemo-
therapy, and patients with inoperable tumors progress to
palliative chemotherapy or radiotherapy as appropriate.
Because neoadjuvant therapy will delay surgery for 6–10
weeks, it has become routine here to place a feeding jej-
unostomy tube laparoscopically during the staging pro-
cedure so that enteral feeding can be begun if necessary.
Our study notes that 27% of patients deemed not to re-
quire immediate jejunal feeding at the time of staging
came to need it later in the preoperative period.

The first published technique of laparoscopic jejun-
ostomy [13] used a Foley catheter inserted through a left
upper abdominal stab incision, and the jejunum was
secured to the abdominal wall with transabdominal
nylon sutures. Several authors have since described the
technique of exteriorizing a loop of jejunum to place the
jejunostomy [4–6, 8, 10, 16], usually by grasping
and withdrawing the loop through an upper abdominal
10-mm2 [6], 11-mm2 [10], or 18-mm2 port site, or
through a separate incision [5]. The feeding catheter
would then be secured at its entry into the jejunum with
a pursestring suture [16], in a Stamm [10] inverting style,
or with a Witzel tunnel [5]. The port site often had to be
enlarged to facilitate securing the jejunal serosa to the
fascial edges of the port site.

Laparoscopic percutaneous techniques did not re-
quire exteriorizing the bowel, but in all the published
articles, a percutaneous jejunostomy kit was required
[1, 3, 9, 12]. The method of securing the jejunum to
the anterior abdominal wall usually entailed transab-
dominal wall sutures, which required bolsters on the
external skin edge to reduce the incidence of skin
necrosis. One author advocated the use of T-fasteners
[3] to avoid having to place intracorporeal stitches,
but these still required securing externally over bol-
sters. The article also suggested inflating air into the
bowel lumen via a nasogastric tube to facilitate
puncture of the jejunal wall with the catheter needle.
A more recent article described total intracorporeal
suturing to secure the jejunum, which required an
Endostitch suturing device [12].

The technique described in this article is a totally
intracorporeal, percutaneous one that requires no special
kit,; reusable laparoscopic needle holders are the most
sophisticated piece of equipment required. It does entail
placing two intracorporeal knots, but most trainees
experienced in laparoscopic procedures would accom-
plish this swiftly. The cost of the disposable equipment
needed is negligible. Medicut needle = £0.51, umbilical
feeding catheter = £0.49. The average time of 44 min-
utes in our series was the operating room entry to exit
time; the actual procedure was much shorter. This the
procedure added little to the staging laparoscopy in
terms of both time and cost.

The complication rate in this studywas comparable to
other reports. Hotokezakaet al., in a study of similar size
[9], reported a 25% major complication rate (including
displacement, dislodgment, and aspiration) and a 25%
minor complication rate. Although our series had a sig-
nificant dislodgement rate, in most cases this required
sliding a new feeding catheter into the track; in only one
patient was a laparoscopic replacement required.

The fine-bore tube used is liable to blocking, and
does require using thin proprietary feeds, but with a
controlled rate pump and attention to flushing the tube,
one could last up to several months. Even well crushed
tablets have been successfully delivered through these
tubes, but this is not recommended. As with dislodged
tubes, a blocked tube can also be easily replaced at the
bedside.

There were no cases of intraperitoneal leakage in our
series, and we feel it is unnecessary with a fine-bore
catheter to place complex pursestring or tunnelled su-
tures. In fact, creating a Witzel type tunnel would pre-
vent the easy replacement of catheters that a direct
puncture track allows.

Tube flushing with water twice a day is started on the
day of operation, and tube feeding is permitted within
24 h. Patients are educated in the use of a take-home
pump by a dietician and a nurse prior to discharge, and
home visits by another dietician are made when neces-
sary to ensure adequate supervision.

Conclusions

Laparoscopic percutaneous feeding jejunostomy is a
safe and simple technique that adds little cost and
morbidity to the management of a patient with an
esophagogastric malignancy. Routine placement of a
feeding tube at the time of the staging laparoscopy
ensures optimization of nutritional status, even in
patients who initially do not require supplemental
feeding.
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