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Background: The aim of this study was to establish a modified technique for performing
laparoscopic needle catheter jejunostomy.

Methods: From May 2011 to October 2013, laparoscopic needle catheter jejunostomy was
performed in 21 patients with esophageal cancer. During the procedure, jejunal inflation was
performed via a percutaneous 20-gauge intravenous catheter to facilitate the subsequent puncture
of the jejunal wall by the catheter needle. The success rate, procedure time, complications, and
short-term outcomes were evaluated.

Results: All laparoscopic needle catheter jejunostomies were technically successful, with no peri-
operative mortality or conversion to a laparotomy. The operation required a mean time of 51.4+14.2
(range 27-80) minutes, and operative bleeding range was 5-20 mL. There was one reoperation
required for one patient on postoperative day 5, because the feeding tube was accidentally pulled
out during sleep, by patient himself, and the second laparoscopic jejunostomy for this patient was
performed successfully. One patient had puncture site pain and was successfully treated with oral
analgesics. Other complications, such as gastrointestinal bleeding, intestinal perforation, intestinal
obstruction, tube dysfunction, pericatheter leakage, and infection at the skin insertion site, were
not observed. The 30-day mortality rate was 4.8% (one out of 21), which was not attributed to the
procedure. Enteral nutrition was gradually administered 2448 hours after operation.
Conclusion: The novel modified technique of laparoscopic needle catheter jejunostomy is a
technically feasible, with a high technical success rate and low complication rate. Its specific
advantage is simplicity and safety, and this modified approach can be considered for routine
clinical use after long-term outcome evaluation.
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Introduction

Patients with esophageal malignancy are usually unable to sustain weight on oral
intake alone and present with malnutrition or even cachexy. Nutritional support is
crucial for these patients.

Prolonged enteral tube feeding is invaluable in supplementing nutritional needs
in patients with normal bowel function needing nutritional support. Along with the
nasogastric tube, nasojejunal tube, and gastrostomy, jejunostomy is a typical approach
for enteral nutrition support.

In the patients for whom enteral nutritional support is indicated, the percutaneous
endoscopic route for gastric placement is currently the standard procedure for long-
term support. The endoscopic placement of feeding tubes has limits in patients with
severe stenosis of the upper gastrointestinal tract. However, the laparoscopic approach
offers a viable alternative in these cases. Laparoscopic needle catheter jejunostomy
has been reported to be safe and to have a low complication rate.' The laparoscopic
placement of a feeding tube is appropriate when a laparoscopic examination of the
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abdomen is planned in patients at risk for malnutrition or in
cases where neoadjuvant therapy of upper gastrointestinal
tumors, such as esophageal or pancreatic tumors, is indicated.
Especially, patients requiring neoadjuvant therapy and a
gastric pull-up for the treatment of esophageal cancer may
benefit from this procedure.

Since the first report of direct intrajejunal feeding in
1858 by Busch, jejunostomy has been used for delivering
enteral nutrition in a wide variety of clinical situations.!
With the development of this technique and great demand
for minimization of the surgical invasion and cosmetic result,
in the 1990s, O’Regan and Scarrow' pioneered laparoscopic
jejunostomy. Compared with traditional laparotomy, it is
minimally invasive, has less complications, and is well-
tolerated.?* Following this primary report, numerous innova-
tive strategies have evolved over the years.>**

In this paper, based on the previous work, we presented
a modified feasible and effective approach for three-port
laparoscopic needle catheter jejunostomy.

Materials and methods

All patients had routine preoperative evaluation, with con-
sents obtained for all, and the study was approved by the
ethics committee of The First Affiliated Hospital, College of
Medicine, Zhejiang University. All the cases were performed
by the same surgeon.

The patients were placed in a supine position, and general
anesthesia was induced. The abdomen was prepared and
draped. A 10 mm transverse incision was made at the right
lower quadrant, lateral to the lateral edge of abdominus rectus.
A Veress needle was used for abdominal insufflation, followed
by placement of a 10 mm trocar, through which the 30° laparo-
scope (Karl Storz GmbH and Co. KG, Tuttlingen, Germany)
was introduced. After the abdomen was explored for metastatic
implants and hepatic metastases, another two ports were then

placed for the working instruments under visualization: a
5 mm port in the midline midway between the umbilicus and
the xiphoid process, and a 5 mm port in the left lower quadrant,
lateral to the abdominus rectus muscle (Figure 1A).

The patient was placed in a slight reverse Trendelenburg
position. The greater omentum and transverse colon were
retracted cephalad, and the ligament of Treitz was identi-
fied. The proximal jejunum 20-30 cm away from the Treitz
ligament, where the bowel could be elevated to touch the
left upper-quadrant abdominal wall, was identified with
laparoscopy, and the loop of jejunum was oriented.

A 20-gauge (G) x1.88 inch intravenous (IV) catheter (BD
Angiocath,™ [.1x48 mm; BD Biosciences, Franklin Lakes,
NJ, USA) (Figure 2) was introduced in the left upper quad-
rant below the costal margin (the proposed jejunal feeding
tube exit site) (Figure 1), percutaneously into the peritoneal
cavity, under direct vision. The first intracorporeal anchoring
stitch (three in total, in a triangle configuration) was placed
at the 10 o’clock position of the IV catheter puncture point.
A Polysorb™ 2-0 GL 123 absorbable suture was used to bite
the anterior abdominal wall and then the seromuscular layer
of the proximal jejunum (Figure 3A). After retraction of the
IV catheter (still in the abdominal wall), the suture ends were
tied, approximating the bowel to the anterior abdominal wall,
avoiding jejunal injury during the approximation (Figure 3B).
It is important to emphasize that the two tails of suture should
not be cut and that a distal tail end, approximately 5 cm, be
left. Subsequently, the IV catheter was advanced only far
enough to penetrate into the jejunal lumen (Figure 3C). Then
the needle was withdrawn, leaving the catheter in the jejunal
lumen, and the jejunum was insufflated through the catheter.
Air inflation is recommended, because the fluid would flow
away. The amount of the air for insufflation will vary, depend-
ing on the size of the jejunal loop and the degree of jejunal
inflation (generally 50—100 mL is recommended).

Figure | (A) Port positioning. (B) A 30-day postoperative view of incision of a 38-year-old male patient.
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After the jejunal loop was inflated, catheter was removed.
Then placement of the needle catheter jejunostomy was then
performed with a needle catheter jejunostomy kit, (Freka®-FKJ,
CH/FROY; Fresenius Kabi GmbH, Bad Homburg, Germany).
The introducer needle was passed percutaneously at the same
position as the previous 20-G IV catheter, while visualizing
the needle as it entered the abdomen and was inserted into the
inflated jejunal lumen (Figure 3D). The feeding tube was then
passed through the introducer needle, which was then removed.
Intraluminal placement was confirmed by injecting saline into
the tube, and the tube was advanced for 20-30 cm within the
jejunal lumen when insufflating the jejunum. The introducer
needle was removed, and the feeding tube was firmly secured

in place with an intracorporeal purse-string suture, using the

Figure 2 A 20-G IV catheter assembly. The smaller inset figure represents the 20-G suture remaining at the first anchoring stitch (Figures 3E
needle and catheter, separated.

Abbreviations: G, gauge; IV, intravenous. and F), and the tube was tested for leaks by flushing saline into
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Figure 3 Demonstration of the modified laparoscopic needle catheter jejunostomy.

Notes: (A) The first anchoring stitch was placed at the 10 o’clock position of the IV catheter puncture point, taking a bite at the anterior abdominal wall and the seromuscular
layer of the proximal jejunum. (B) Approximation of the bowel to the anterior abdominal wall (the IV catheter was retracted in the abdominal wall). (C) The IV catheter was
advanced into the jejunal lumen. (D) Placement of the needle catheter jejunostomy into the distended jejunum. (E) A schematic view showing the purse-string suture around the
feeding tube using intracorporeal suturing. (F) Intraoperative view of the placement of the purse-string suture. (G) Placement of the other two anchoring stitches around the
feeding tube at the 2 and 6 o’clock position, respectively. (H) The antitorsion suture was placed approximately 5 cm distally to fix the jejunum to the anterior abdominal wall.
Abbreviation: IV, intravenous.
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the tube. Then, the jejunum was fixed to the anterior abdominal
wall by another two anchoring stitches, at the 2 and 6 o’clock
positions of the feeding tube, respectively (Figure 3G).

Subsequently, another suture was placed approximately 3 cm
distally to assure a broad fixation to the anterior abdominal wall,
to prevent potential volvulus at the jejunostomy site (Figure 3H).
Finally, the tube was secured externally to skin (Figure 1B), and
the incision was closed with subcutaneous suture.

Results
We successfully performed 22 laparoscopic needle catheter
jejunostomies in 21 patients (19 men and two women), with
a mean age of 63.0 years (range 38-85), using this method
over a 2-year period. Patient characteristics and preoperative
clinical data are shown in Table 1. All patients were biopsied
and diagnosed with esophageal carcinoma. Of the 21 newly
diagnosed patients (81%), 17 had esophageal obstruction
from carcinoma and received chemotherapy or chemoradia-
tion in 30 days after the procedure. The other four patients
presented with malnutrition or cachexy as a side effect result-
ing from the undergoing chemotherapy or radiotherapy. The
preoperative mean body mass index (BMI) was 18.7+2.3
(range 16.1-23.0) kg/m?, and nine out of 21 patients had a
BMI level <18.5 kg/m?. Preoperative mean serum albumin
was 35.415.4 (range 25.1-42.8) g/L, and eight out of 21
patients had a preoperative hypoalbuminemia (<35 g/L).
All the laparoscopic needle catheter jejunostomies were
technically successful, with no preoperative mortality or
conversion to a laparotomy. The surgical details were shown
in Table 2. The operation required a mean 51.4+14.2 minutes
(range 27-80), with an operative bleeding of 5-20 mL. There
was one reoperation for one patient on postoperative day 5
because the feeding tube was accidentally pulled out dur-
ing sleep, by the patient himself; the second laparoscopic
jejunostomy for this patient was performed successfully.
One patient had puncture site pain and was successfully

Table | Patient characteristics and preoperative clinical data

treated with oral analgesics. Other complications, such as
gastrointestinal bleeding, intestinal perforation, intestinal
obstruction, tube dysfunction, pericatheter leakage, and
infection at the skin insertion site, were not observed. The
30-day mortality rate was 4.8% (one out of 21). One patient
with esophageal cancer died 3 weeks after the procedure, due
to intestinal hemorrhage caused by severe myelosuppression
induced by radiotherapy and chemotherapy, which was not
attributed to the procedure. The enteral nutrition was gradu-
ally administered 2448 hours after surgery (17 patients in
24 hours and four patients in 48 hours).

Discussion

Enteral feeding is the preferred option over parenteral nutri-
tion in patients with normal bowel function who require
prolonged nutrition support,’® and in some cases, a feeding
jejunostomy is necessary. The techniques of constructing a
feeding jejunostomy vary from open, laparoscopic, endo-
scopic, and radiologic techniques. Endoscopic, radiologic,
and laparoscopic techniques have been proposed that avoid
the potential risk of a laparotomy, if available.

Percutaneous endoscopic jejunostomy is a nonoperative
technique of enteric feeding.”!* However, it may be inacces-
sible for the endoscopic approach in patients with stenosis of
the upper gastrointestinal tract because of tumor occlusion.
It is also not a good choice for patients who will receive poten-
tial esophagectomy. In addition, the endoscopic approach was
found to be less optimal for long-term needs, due to a higher
incidence of tube dysfunction and aspiration.''?

As to radiologic techniques, direct percutaneous jejunos-
tomy under fluoroscopic guidance was introduced by Gray et
al’®in 1987, and since then many others have started to apply
this technique and described their personal experience.!*!’
This is a promising technique with several advantages, such
as no need for general anesthesia, the ability to traverse
tight esophageal strictures or gastric outlet obstructions,

Table 2 Surgical details

Number of patients 21

Sex (male/female), n 19/2

Age, years, mean £ SD (range) 63.0£12.7 (38-85)

BMI, kg/m?, mean + SD (range) 18.7+2.3 (16.1-23.0)
Underweight (BMI <18.5), n 9/21

Albumin, g/L, mean + SD (range) 35.4+5.4 (25.1-42.8)

Hypoalbuminemia (<35 g/L), n 8/21
Indication

Esophageal carcinoma, n 21721

Newly diagnosed, n 17721

Undergoing chemotherapy or radiotherapy, n  4/21

Abbreviation: BMI, body mass index.

Surgical details Results

Laparoscopic needle catheter jejunostomies, n 22

Operation time, minutes, mean + SD (range) 51.4+14.2 (27-80)

Operative bleeding, mL, mean £ SD (range) 9.0£5.4 (5-20)

Success rate, % 100

Complications
Tube dysfunction, n
Puncture site pain, n
Reoperation, n
30-day mortality, n
Wound infection, n
Others, n

oo — — —0O
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and a lower likelihood of hemorrhage or long-term fistula
on eventual withdrawal of the catheter because of the small
catheter size.'* However, the application of this complicated
technique is relatively limited, perhaps due to the inherent
technical difficulties, including targeting and puncturing of
the mobile and compliant jejunum, and maintaining the posi-
tion of the jejunum during catheter insertion."

The total laparoscopic jejunostomy approach, which was
mostly applied, is an ideal method for patients with esopha-
geal malignancy. There are several advantages, such as
staging of the malignancies during the procedure, provision
of palliative nutritional support, and availability after pos-
sible esophagectomy. Among numerous techniques, needle
catheter jejunostomy has been widely applied, with several
advantages. First, it carries fewer complications than tube
jejunostomy using the formerly popular Witzel technique."
Second, it permits a good access for additional fluids and
medications. Third, it could be performed by laparoscopic,
endoscopic, and radiologic techniques. However, needle
catheter jejunostomy placement is not free of complication
and should be used appropriately.?2!

Our study introduced a new modified three-port total
laparoscopic needle catheter jejunostomy. The typical advan-
tages of laparoscopic surgery over traditional laparotomy are
maintained in our method, such as less postoperative pain,
reduced incidence of incisional hernia, improved cosmesis,
and lower wound infection rates. What is more, it has the
specific advantage of safety and simplicity.

Compared with other laparoscopic approaches, placement
of the jejunal tube after jejunal inflation rather than directly
was safer and more controlled. For percutaneous needle
catheter jejunostomy, the puncture of the feeding tube is
the key step for successful jejunostomy. The normal, undis-
tended jejunum is difficult and at risk for puncture, especially
when the procedure is performed laparoscopically. During
fluoroscopic-guided percutaneous jejunostomy, several stud-
ies reported that injected air was used to distend the jejunum
via an intrajejunal catheter (through the nose or mouth), to
provide intraluminal support.!*'” Inspired by these valued
experiences, it seems that distended jejunum would be easier
and safer than normal collapsed jejunum for puncture. Thus,
previous jejunal insufflation via a 20-G needle before the
puncture with feeding tube was proposed.

In the present study, our 100% technical success rate
confirmed that our technique was feasible. It avoids the
risk of accidental injury of the lateral or back wall of the
jejunum during the puncture with the feeding tube. Further,
the puncture by the angiocatheter and feeding tube are under
direct visualization.

Secondly, the approach we proposed is relatively simple
and less technically demanding than the earlier techniques.
All three anchoring stitches around the feeding tube and
the purse-string suture are placed intraperitoneally, and
the only additional requirement in our approach is a com-
mon 20-G IV catheter, with no need of transabdominal
sutures,>?>? T-fasteners,*?** ENDO STITCH™ automatic
suturing device, etc, avoiding the risks and difficulties
associated with them. In our study, a 20-G IV catheter
was used to puncture the jejunum for insufflation with the
expectation of enhancing safety. The type of needle may
vary depending on the thickness of the abdominal wall and
preference of surgeons. Generally, a common IV catheter
(48 mm in length) is enough. For obese patients, a longer
catheter with the same or smaller size is recommended.
The present study has indicated that a 20-G IV catheter
can be used to puncture the jejunum safely. However,
additional study is warranted to confirm its value. Due to
the surgeon’s preference, the Freka-FKJ needle catheter
jejunostomy kit was used. However, any typical feeding
tube can be used.

In addition, our major complication, reoperation,
occurred in 4.8% (one out of 21), which was higher than
the 1.8% rates noted in a previous report.’ This could be
explained by the small series but might also possibly be
prevented by better fixation, patient education, and nurs-
ing care in the future. One patient died because of the side
effects of chemotherapy and radiotherapy, which were not
related to placement or usage of the feeding jejunostomy.
Our other complication rates are low, which is attributed to
the safe and simple method we proposed, and possibly also
the small series.

The present method of modified catheter jejunostomy is
safe, effective, less invasive, has lower overall complication
rates, and is simple compared with the traditional catheter
jejunostomy. However, this study also had limitations,
including small sample amounts, which provided insufficient
data for comparison with the traditional catheter jejunos-
tomy. Therefore, in a future study, we would investigate the
application of this modified method with a large sample and
perform a sufficient comparison.

Conclusion

In summary, laparoscopic needle catheter jejunostomy
using a 20-G vascular catheter for jejunal insufflation to
facilitate the subsequent puncture by the jejunal feeding tube
is feasible, safe, and simple, with a high technical success
rate. It is a potential practical alternative to the other typical
laparoscopic jejunostomy approaches.
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