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Endoscopic identification of the jejunum facilitates minimally
invasive jejunostomy tube insertion in selected cases
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Abstract

Background Percutaneous endoscopic gastrostomy (PEG),
direct percutaneous endoscopic jejunostomy, and laparo-
scopic feeding tube insertion are established techniques for
placing a feeding tube. However, these techniques may be
difficult or contraindicated after previous gastric or upper
abdominal surgery.

Methods A total of 10 patients underwent minimally
invasive jejunostomy tube insertion via endoscopic iden-
tification of the jejunum. The indications for the procedure
were dysphagia, poor nutritional status, prolonged inten-
sive care unit (ICU) admission, and gastroparesis. Eight of
the patients had undergone previous upper abdominal
surgeries and were rejected for either PEG or direct per-
cutaneous jejunostomy. With the patients under general
anesthesia, esophagogastroduodenoscopy was performed.
The jejunum was identified and intubated. A small
abdominal incision (1 in.) was made. The proximal jeju-
num was identified easily by the light and digital palpation
of the endoscope. The jejunum was delivered in the wound,
and the jejunostomy tube was inserted using Witzel’s
technique. The wound was closed.

Results  All the patients tolerated the procedure well. The
mean time for the procedure was 29 £ 13 min. There was
no mortality related to the procedure and no complications.
Jejunal feeding started on the first postoperative day.
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Conclusion The use of intraoperative endoscopy facili-
tated identification of the jejunum. Easy, safe, and quick,
the procedure saved the patient a formal laparotomy and
extensive manipulation.
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Long-term enteral tubes have a definite role in providing
nutritional support for the debilitated patient. They provide
for the administration of nutrients, fluids, or medications to
patients unable to maintain adequate oral intake. Enteral
nutritional support is superior to total parenteral nutrition
(TPN) in achieving nutritional goals, improving outcomes,
maintaining gastrointestinal mucosal integrity, promoting
immunosecretory function, and avoiding infectious com-
plications [1-5].

For certain patients, jejunal feeding is preferred over
gastrostomy tube feeding. Several studies have shown that
postpyloric feeding decreases the rate of aspiration of gastric
contents by patients at high risk for this complication [5-11].

The percutaneous and endoscopic techniques have
rapidly replaced traditional surgery as the preferred route
for insertion of an enteral access. Laparoscopically assisted
insertion of the feeding tube was developed as an alterna-
tive method for failed percutaneous cases [12].

Under certain circumstances, such as previous gastrec-
tomy and previous major upper abdominal operations,
insertion of percutaneous feeding tubes can be contraindi-
cated. Under these conditions, a formal laparotomy may be
required for insertion of the tube in the proper position.
This can be technically demanding and may be associated
with increased patient morbidity.
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To date, no published studies have directly compared
percutaneous endoscopic gastrostomy/jejunostomy with
surgical insertion of feeding tubes [13]. In this report, the
author describes a new approach that allows for safer,
easier, and quicker insertion of a jejunostomy tube in
challenging patients.

Materials and methods

A retrospective study analyzed 10 cases of endoscopically
assisted Witzel jejunostomy tube placement. The proce-
dures had been performed at the McClellan Veteran
Administration Hospital, Little Rock, Arkansas and the
University of Kansas, Kansas City, Kansas. The endo-
scopic part of the procedure was performed by the author,
whereas the surgical part was performed by a senior sur-
gery resident (postgraduate year 3 or above) under the
direction of the author. Informed consent for upper gas-
trointestinal endoscopy and feeding tube placement was
obtained for all the patients. Table 1 lists the indications
for the procedure.

All the procedures were performed in the operating
room with the patient under general anesthesia. The
patient’s abdomen was prepped with DuraPrep (3 M Inc.,
St. Paul, MN, USA), then draped as usual. The procedures
were performed with the patient in the supine position
using the Pentax (PENTAX of America Inc., PENTAX
Medical Company, Montvale, NJ, USA) or Olympus
(Olympus America Inc., Center Valley, PA, USA) video
endoscope. Either a sterile enteroscope or a colonoscope

was used because either one provides the required length to
reach the jejunum.

A formal endoscopic examination of the upper gastro-
intestinal tract was performed. Then the endoscope was
passed to the jejunum. In some patients, the ligament of
Treitz was challenging to cross because the endoscope
tended to loop in the stomach. Straightening the endoscope
as in colonoscopy helped to overcome this difficulty. Once
past the ligament of Treitz, the endoscope was advanced a
few more inches.

The skin was infiltrated with local anesthetic 2 in.
(5 cm) below the left costal margin and in the midclavic-
ular plane. A 1-in. (2 cm) skin incision was performed
using a no. 15 surgical blade. The subcutaneous fat was
dissected down to the level of the anterior abdominal wall
fascia. The muscle-splitting technique was used to reach
the peritoneum.

Once the peritoneal cavity was entered, any adhesions
were carefully dissected. The location of the endoscope
was identified using the index finger and the endoscope
illumination. The loop of the jejunum containing the
endoscope then was delivered in the wound using a Bab-
cock clamp under direct visualization from within the
lumen to ensure that the correct loop was being delivered
(Fig. 1).

Once delivered in the wound, the jejunostomy tube
(12-Fr. red rubber catheter) was inserted according to
Witzel’s technique. The placement of the tube in the distal
jejunal loop was confirmed endoscopically. Next, the
catheter was delivered through a separate incision and
secured in place. The wound then was closed (Fig. 2).

Table 1 Patients demographics

Indication

and indications Case Agelsex
1 58 M
2 73 M
3 82 M
4 75 M
5 69 M
6 42 M
7 67 M
8 70 M

PEG percutaneous endoscopic

gastrostomy, HIV human 9 67 M

immunodeficiency virus, GERD 10 25 F

gastroesophageal reflux disease

Dysphagia after resection of laryngeal cancer
Previous subtotal gastrectomy with Billroth II
Critical illness, ventilator dependence
Previous major abdominal surgery

Critical illness, ventilator dependence

Failed PEG

Critical illness, ventilator dependence
Previous major abdominal surgery

Stroke, ventilator dependence

Previous major abdominal surgery

Advanced HIV

Dysphagia, malnutrition, ascites

Critically illness, ventilator dependence
Jejunostomy tube requested for trophic feeding
Critical illness, ventilator dependence
Jejunostomy tube requested for trophic feeding
Chronic debilitation with severe GERD from gastrostomy feeding tube

Chronic debilitating gastroparesis
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Fig. 1 Delivery of the jejunum into the wound

Fig. 2 The Witzel jejunostomy is completed

For the patient with a previous gastrectomy and Billroth
II, portable X-ray fluoroscopy was used to identify the
location of the endoscope. It was easier to identify the
efferent loop by the straight pattern of the endoscope on
fluoroscopy. In the later cases, the author chose to use
fluoroscopy for easy identification of the endoscope’s
location.

Results

From October 2003 to February 2008, 10 patients required
nutritional support for different indications. Identification
of the jejunum was easier using enteroscopy. No conver-
sion to open laparotomy was needed. The mean time for
the procedure was 29 + 13 min.

All the patients with endoscopically assisted Witzel
jejunostomy placement started tube feeding in the next day.

Fig. 3 The feeding tube is passed through a separate incision before
the wound is approximated

The patients receiving TPN were weaned off it once
feeding goals were achieved (Fig. 3).

No immediate complications related to the procedure
occurred. One patient receiving tube feeding at home had
dislodgment of the tube. This occurred 45 days after the
patient’s discharge from the hospital. Reinsertion of a new
tube was done in the emergency room through the same
wound tract. The placement was radiologically confirmed,
and the patient was sent home.

Discussion

Percutaneous endoscopic gastrostomy (PEG) has been the
preferred method for enteral feeding. It is easy to perform,
with the PEG tube inserted at the bedside. The PEG pro-
cedure may be difficult or unsuccessful for patients with
prior abdominal surgery, gastric resection, ascites, hepa-
tomegaly, or obesity. Relative contraindications to PEG
include obesity, severe gastroesophageal reflux, gastropa-
resis, neurologic disorders, history of repeated tube feed-
ing-related aspiration, and neoplastic, inflammatory, or
infiltrative disease of the gastric or abdominal walls [14].
Percutaneous endoscopic jejunostomy (PEJ) and jejunal
extension through a PEG were developed to replace PEG
when gastric feeding is contraindicated or not preferred
[15].

The PEG tube with the jejunostomy extension (PEG/J)
was reported to have complications for 53% of patients,
with 11% leakage around the tube, 23% plugging of tubes,
4% fracture of tubes, and 15% retrograde migration of
tubes [16]. In the same study, 28% of the patients required
exchange or removal of the PEG/J tube after a mean of
60 days.

@ Springer



2590

Surg Endosc (2009) 23:2587-2590

Direct percutaneous endoscopic jejunostomy (DPEJ) is
similar to PEG. It is considered more difficult due to the
mobility of the jejunum and the difficulty obtaining trans-
illumination [17]. For a Mayo clinic series, the success rate
of direct percutaneous jejunostomy tube insertion was 73%
[18]. The insertion of the PEJ carries a success rate of 64 to
92.3% [17, 19-22]. For ultrasound/fluoroscopically guided
PEJ placement, the success rate is 87% [23].

Laparoscopic gastrostomy, jejunostomy, minilaparos-
copy, and laparoendoscopic placement were introduced to
overcome the aforementioned difficulties. [24—29]. In these
patients, the author did not consider the PEJ approach. The
contraindications for PEJ were the same as for PEG in
these patients.

Tube insertion was successful for all the patients. No
immediate complications were observed. The length of our
procedure was shorter (29 + 13 min) than the laparo-
scopic/endoscopic technique reported by Etzkorn et al.
[27]. The author elected to use general anesthesia for two
reasons. First, six patients were already ventilator depen-
dent. Second, in the case of procedure failure, laparotomy
was to be considered.

This report introduces a new approach to jejunal tube
insertion for patients who are not candidates for minimally
invasive options. Although promising, the study needs
more patients before a conclusion can be drawn.
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