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Abstract

AIM: To compare fluoroscopic, endoscopic and guide
wire assistance with ultraslim gastroscopy for place-
ment of nasojejunal feeding tubes.

METHODS: The information regarding nasojejunal
tube placement procedures was retrieved using the
gastrointestinal tract database at Tongji Hospital affiliat-
ed to Tongji Medical College. Records from 81 patients
who underwent nasojejunal tubes placement by differ-
ent techniques between 2004 and 2011 were reviewed
for procedure success and tube-related outcomes.

RESULTS: Nasojejunal feeding tubes were success-
fully placed in 78 (96.3%) of 81 patients. The success
rate by fluoroscopy was 92% (23 of 25), by endoscopic
technique 96.3% (26 of 27), and by guide wire as-
sistance (whether vig transnasal or transoral insertion)

(4 9

Boishidengs  WIG | www.wjgnet.com

100% (23/23, 6/6). The average time for successful
placement was 14.9 £ 2.9 min for fluoroscopic place-
ment, 14.8 £ 4.9 min for endoscopic placement, 11.1 +
2.2 min for guide wire assistance with transnasal gas-
troscopic placement, and 14.7 £ 1.2 min for transoral
gastroscopic placement. Statistically, the duration for
the third method was significantly different (P < 0.05)
compared with the other three methods. Transnasal
placement over a guidewire was significantly faster (P
< 0.05) than any of the other approaches.

CONCLUSION: Guide wire assistance with transnasal
insertion of nasojejunal feeding tubes represents a
safe, quick and effective method for providing enteral
nutrition.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Enteral nutrition (EN) not only provides energy sup-
port as with parenteral nutrition, but also maintains the
functional intestinal barrier, significantly reducing the in-
cidence of infection and organ failure, shortens hospital
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stays, and lowers treatment costs' . EN has therefore
become an important nutritional therapy”™. A nasogas-
tric (NG) tube is often associated with some problems
of large gastric residual volumes, reflux and vomiting,
while a nasojejunal (NJ) tube and prokinetic agents are
useful for circumventing the problems associated with
upper gastrointestinal intolerance of NG feedingm. NJ
feeding tubes positioned beyond the ligament of Treitz’s
have been shown to allow early attainment of caloric
needs and a reduction in tube-feeding aspiration events
in patients with gastric feeding intolerance™. There are
presently several methods for placement of NJ feeding
tubes” ", Previously, we would use fluoroscopic place-
ment under direct endoscopic visualization instead of
using NJ tubes.

Recently, we have applied an ultrathin transnasal en-
doscope which afforded us a higher success rate and a
shortened procedure time. Herein we evaluated the use-
fulness and safety of this new method compared with the
other two traditional methods.

MATERIALS AND METHODS

Patients

This is a retrospective study involving the patients who
were treated with enteral feeding from January 2004
through September 2011 at our hospital. Written inform-
ed consent was obtained from all patients or their rep-
resentatives. The Ethics Committee of Tongji Hospital,
Tongji Medical College of Huazhong University of
Science and Technology, approved the study protocol.
All subjects were = 18 years of age. The technique, suc-
cess rate, procedure duration, and complications were
recorded for each patient. Patient sex, age and diseases
were also recorded. According to the placement meth-
ods, the patients were divided into three groups as de-
scribed below. A 130-cm long polyurethane nasoenteral
feeding tube with a front-end opening (Flocare, Nutricia,
Netherlands) was used in each case. All NG tubes were
removed before the start of the procedure, as they might
have interfered with placement of both the feeding tube
and endoscope.

Fluoroscopic technique

The feeding tube was placed by one skilled doctor. Some
gastroenterologists were also involved in the fluoroscopy.
Additional sedation was not required for fluoroscopic
tube placement. A portable C-arm fluoroscope was po-
sitioned over the supine patient’s abdomen. The timing
of the procedure began when the feeding tube entered
the nares. When the tube was advanced to 50-55 cm, its
position was evaluated by intermittent fluoroscopy. The
operators rotated the feeding tube to facilitate passage
to the pylorus. Fluoroscopy was used intermittently or
continuously as needed. When the tip of the feeding tube
was beyond the pylorus, it was gently advanced as far as
possible. Placement of the tube beyond the third portion
of the duodenum was preferred. Finally, a fluoroscopic
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print was obtained after 10-15 mL of meglumine diatri-
zoate was injected into the feeding tube.

Endoscopic technique

All feeding tubes were placed at the Endoscopy Center
by one skilled endoscopist. The posterior oropharynx was
anesthetized with topical 4% Xjylocaine. The timing of
the procedure began when the feeding tube entered the
nares. The lubricated feeding tube was inserted into the
stomach and advanced until tesistance was encountered
(usually 55-60 cm), and the wire stylet was left in place.
At this point, a standard forward-viewing endoscope
(Olympus GIF 240 or 260, Olympus Corporation, New
York, NY, United States) was placed into the esopha-
gus and then the stomach. The stomach was insufflated
with air, and the feeding tube usually traveled along the
greater curvature of the stomach. The feeding tube was
advanced to the nasopharynx. The distal 10-20 cm of the
feeding tube was grasped by the biopsy forceps, and then
the tip of the catheter was directed into the pylorus un-
der endoscopic visualization. The feeding tube was then
advanced at the nasopharynx, its distal 10-20 cm grasped
with biopsy forceps and the tip directed through the
pylorus under direct vision. When the feeding tube was
observed in a good position, the endoscope was carefully
withdrawn with the feeding tube secured by the forceps,
which was advanced along with the withdrawal of the
endoscope. When the forceps could no longer advance,
the endoscope movement was stopped and the forceps
was gently pulled back to the end of the lens. Then the
forceps was again used to grasp the feeding tube and
the above process was repeated until the endoscope was
removed completely from the throat. The wire stylet
was removed and a fluoroscopic print was obtained after
10-15 mL meglumine diatrizoate was injected into the
feeding tube to confirm placement of the feeding tube
into the second or third portion of the duodenum.

Guide wire technique

Topical Xylocaine was sprayed into the nose and retro-
pharynx in conscious patients. The tip of the ultraslim
transnasal endoscope with an outer diameter of 5.0 mm
(Olympus XP-260N, Olympus Corporation, New York
city, NY) was then passed under direct vision into one of
the nasal passages. Extreme care was taken to avoid trau-
matizing the mucous membranes. After the endoscope
arrived at the third portion of the duodenum, a 260-cm
long guide wire with a soft tip (Zebra Exchange Guide-
wire, Boston Scientific, United States) was inserted along
the endoscopic biopsy channel. Using a pull-push tech-
nique, the endoscope was slowly withdrawn while the wire
was simultaneously threaded forward, so that the wire
stayed in a fixed position in the intestine. Before exiting
the stomach, the path made by the wire was studied and
adjusted to ensure that there were no coils or loops within
the gastric body. After withdrawal of the endoscope, an
open-ended feeding tube was lubricated and passed over
the guide wire, ensuring that the wire remained taut and
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Patient characteristics Fluoroscopic Endoscopic Guide wire

placement placement placement

Age (yr), mean + SD 544+99 558+97 562+95
Gender

Men 15 14 16

Women 10 13 13
Primary diagnoses

Pancreatitis 25 14 8

Postoperative gastric cancer 0 6 10

Postoperative esophageal cancer 0 4 6

Abdominal injury 0 1 2

Pancreatic cancer after 0 1 1

Whipple surgery

Thoracic esophageal fistula 0 1 1

Gastric perforation 0 0 1

in place. Care was taken not to over-advance the tubes be-
cause this often results in coiling in the stomach and loss
of duodenal access. Finally, using the adjacent naris, the
endoscope was reintroduced into the proximal stomach
to check final placement. In most cases, the hub of the
wider gastric aspiration tube was too short and had to be
advanced gently into the antrum visually, making sure that
the tube remained straight along the greater curvature and
that the jejunal extension slid further through the pylorus.
With an assistant securing the feeding tube to prevent
displacement, the endoscope was then eased back into the
apex of the body to check the final position before exiting
the esophagus. Transnasal endoscopy was not feasible in
patients with congestion or stenosis of the nasal passage-
way. Conventional per-oral endoscopy was used to place
the guide wire, which consequently ended up emerging
from the mouth. The wire was then redirected through
the nose by nasopharyngo-oral cannulation with a small
2-mm internal diameter flexible tube, allowing final place-
ment of the NJ feeding tube.

Statistical analysis

All data were presented as the mean = SD. The SPSS
15.0 software package (SPSS, Inc., United States) was
used for all statistical analyses. Differences between and
among outcome groups were determined using the
test. Significance was determined at P <0.05.

RESULTS

Patient characteristics

Demographic data of the included patients are shown
in Table 1. The mean age was 55.5 years (range: 24-70
years). There were 45 men and 36 women. Common
primary diagnoses were pancreatitis, postoperative gas-
tric cancer, postoperative esophageal cancer, abdominal
injury, pancreatic cancer after Whipple surgery, thoracic
esophageal fistula and gastric perforation. All patients
demonstrated either high gastric residuals on attempted
NG feeding or a physiologic requirement for postduo-
denal enteral feedings (i.e., pancreatitis), or they were be-
lieved to be at high risk for gastric aspiration.
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Variables Fluoroscopic Endoscopic Guide wire placement
placement placement

Transnasal Transoral

Time to complete 149+58 14.8+49 11.1+22"° 147+1.2

procedure (min)
Successful placement 23/25 (92) 26/27 (96.3) 23/23 (100) 6/6 (100)
Complications 0/25(0) 4/27(148) 0/23(0) 0/6(0)

Data are presented as mean + SD or #/N (%). "P < 0.05 vs the other three
groups.

Patient outcomes

Outcome data of the patients are shown in Table 2. NJ
feeding tubes were successfully placed in 78 of 81 (96.3%)
patients. The success rate by fluoroscopy was 92% (23
of 25), by endoscopic technique was 96.3% (26 of 27),
and by guide wire was 100% with either transnasal en-
doscopy or transoral endoscopy. Significant differences
between the guide wire assistance with transnasal ultra-
slim endoscopy and the other three groups were noted
in placement duration, whereas there were no significant
differences among the other three treatment groups. No
significant differences among all the groups were noted
in the success or complication rate. No complications
were reported from fluoroscopic placement. There were
four instances of epistaxis related to replacement of the
NG tube after endoscopic placement. All cases of epi-
staxis resolved without intervention. There was no death
related to either procedure.

DISCUSSION

It 1s well known that malnutrition of critically ill patients
1s associated with poorer clinical outcomes, and early, suf-
ficient nutritional support can significantly improve the
outcomes of the patientsm’m]. EN support is indicated
for patients who are unable to take foods orally but have
719 " such as those with severe
acute pancreatitis, cerebrovascular accidents, traumatic
brain injury, ezz. EN can be delivered through NG tube or
NJ tube. The complications of upper gastrointestinal in-
tolerance to EN has been reported to occur in 31%-46%
of the patients with NG feeding, some prokinetic agents
such as metoclopramide and erythromycin were used to

normal intestinal function

enhance gastric motility and tolerance of enteral feeding;
Whether it should be reserved for those patients who
are at high risk of upper gastrointestinal intolerance or
have already experienced it while receiving NG feed-
ing, requires further studies. Moreover, the optimal dose
remains unknown. NJ feeding leads to fewer gastrointes-
tinal complications, largely by reducing gastric residual
volumes. So placement of a NJ feeding tube to provide
energy support or medication, is increasingly used as a
standard clinical practice for many patientsm’z”.

But how to place the NJ feeding tube quickly and
safely remains an important technique for doctors. The
approaches of placing NJ tubes include placement at
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surgery, under fluoroscopic or ultrasound-guidance, at
endoscopy and blind introduction at the bedside with or
without prokinetic administration. The Cathlocator™ is a
novel device that permits real time localization of the end
of feeding tubes through generating a low energy elec-
tromagnetic field from a coil incorporated in the tip of
a modified enteral feeding tube connected by wires to a
proximal interface. Previously, we would use fluoroscopic
placement and/or under direct endoscopic visualization
to place NJ tubes. Recently, we have used an ultrathin
transnasal endoscope that afforded us a greater success
and a shortened procedure time. We evaluated three com-
mon methods used to place NJ feeding tubes.

Many studies reported that fluoroscopic guidance
in the placement of NJ feeding tubes had a success rate
of > 84%*" and endoscopic placement presented a
success rate ranging from 90% to 100%™ which are
consistent with our outcome. However, fluoroscopic
placement exposed patients and doctors to varying doses
of radiation. Endoscopic placement procedures are often
time consuming, technically cumbersome, and require

.. . 127]
a significant learning curve

. As a result, most gastro-
enterologists and surgical endoscopists are not satisfied
with the current techniques of endoscopic placement.
We therefore described a new method to place NJ tubes
through guide wire assistance with ultraslim gastroscopy.

Our experience with 29 consecutive guide wire place-
ments of feeding tubes showed that the technique was
successful in most patients. Before the operation, we
asked the patient whether he/she had received nasal sur-
gery before, and whether accompanied by associated dis-
eases, such as severe bending septum, nasal polyps, severe
rhinitis, often epistaxis and other diseases. Six patients
who had the aforementioned diseases and subsequently
changed to transoral insertion also had the tube placed
smoothly in the correct position. In 6 patients with the
above complaints, where the assembly was inserted using
the transoral route, this did not impair smooth passage
of the feeding tube into the correct position. No compli-
cations were reported from these methods. Transnasal in-
sertion possessed many advantages compared with other
methods. Firstly, the total success rate in the feeding tube
placement was high, up to 100%. The operative point
was the retropulsion of the feeding tube from the small
intestine to the stomach when the endoscope or guide
wite was withdrawn. It is not easy to place the guide wire
at or beyond the Treitz's ligament using a common endo-
scope. However, with the transnasal ultraslim endoscope,
it became less difficult. Moreover, before inserting the
feeding tube along the guide wire, it is very important to
lubricate the inner lumen of the feeding tube with paraf-
fin in advance. It not only makes the procedure of with-
drawing the guide wire easier, but also avoids pulling out
the feeding tube. Secondly, the procedure required less
time. In 23 cases with successful one-time transnasal tube
placement, the average time required from endoscopic
transnasal insertion to the complete removal of the guide
wite was only 11.1 = 2.2 min. Thirdly, the procedure was
safe and produced few complications.

(4 9

Boishidengs  WIG | www.wjgnet.com

In conclusion, our experience showed that the tech-
nique of placing NJ feeding tubes with the transnasal
ultrathin endoscope is quick, effective and safe.
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COMMENTS

Background

Enteral nutrition (EN) not only provides energy support as with parenteral nutri-
tion, but also maintains the functional intestinal barrier, significantly reducing the
incidence of infection and organ failure, shortening hospital stays, and lowering
treatment costs. Placement of a nasojejunal (NJ) feeding tube with the aim of
providing metabolic support or medication, is increasingly used as a standard
clinical practice for many patients.

Research frontiers

NJ feeding tubes positioned beyond the ligament of Treitz's have been shown
to allow early attainment of caloric needs and a reduction in tube-feeding as-
piration events in patients with gastric feeding intolerance. There are presently
several methods for placement of NJ feeding tubes.

Innovations and breakthroughs

The authors used guide wire assistance to place NJ tubes, using an ultrathin
transnasal endoscope that afforded them a higher success rate and a short-
ened procedure time. The authors evaluated the usefulness and safety of the
new method compared with the other two traditional methods.

Applications
The technique of placing NJ feeding tubes with the transnasal ultrathin endo-
scope is quick, effective and safe, which can be applied in clinical practice.

Terminology
Guide wire technology means through guide wire to place NJ feeding tubes.
Guide wire was placed beyond the ligament of Treitz's under the ultraslim trans-
nasal endoscope.

Peer review

This article directly compared guide wire method with other two old methods in
the duration, success and complications, providing sufficient evidence to prove
the superiority of the guide wire method.
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