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Abstract

Placement of a nasointestinal ileus tube or long tube for gastrointestinal decompression is a new and
effective treatment for small bowel obstruction. Such tubes are associated with very few adverse
effects. However, several cases of intussusception caused by a nasointestinal ileus tube have been
reported. No general diagnosis or treatment guideline has been established for such a complication.
We herein present three cases of intussusception caused by nasointestinal ileus tube placement
along with a literature review that summarizes some important clinical characteristics of nasointes-
tinal ileus tube-induced intussusception. A diagnosis of intussusception should be considered if
severe abdominal pain and distension recur after insertion of a nasointestinal ileus tube.
Computed tomography may assist making the diagnosis, especially in patients with typical features
such as the “Target sign,” “Glasses sign,” or “Mickey Mouse sign.” Although nasointestinal ileus tube-
induced intussusception is rare, clinicians should give more attention to the risk of this complication.
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Figure 1. Image of the nasointestinal ileus tube.
The 18-Fr tube is 300 cm in length and has three
channels and two balloons. The yellow arrow indi-
cates the posterior balloon, and the red arrow
indicates the anterior balloon.

commonly used in our institution is a
hydrophilic ileus tube (CLINY double-
balloon type; Create Medic Co., Ltd.,
Tokyo, Japan). This 18-Fr tube is 300 cm
in length and contains three channels and
two balloons. Side holes in the distal end of
the tube are present for negative pressure
and decompression. A 350-cm-long guide
wire is used with this tube (Figure 1).
Several studies have shown that nasointes-
tinal ileus tube decompression is successful
in 80.0% to 91.6% of patients with adhesive
SBO.'® The nasointestinal ileus tube can
relieve the intestinal edema and obstruction
by enteral decompression. This procedure
has been confirmed to be a simple, safe,
and minimally invasive approach. Adverse
effects are uncommon, such as throat injury
or obstruction or rupture of the tube, and
its clinical use is associated with no serious
problems.* However, five cases of intussus-
ception caused by nasointestinal ileus tube
placement have been reported since the
1980s.>® The symptoms of intussusception
caused by nasointestinal ileus tube place-
ment are usually so atypical and uncom-
mon that no general treatment guideline
has been established for this type of intus-
susception.  Nevertheless, nasointestinal
ileus tubes are being applied increasingly

more routinely for adhesive SBO. We
herein present three cases of intussusception
caused by nasointestinal ileus tubes in our
single center to establish clinically available
characteristics for diagnosis and treatment.

Case presentation

Case |

A 74-year-old man presented to our emer-
gency department on 23 May 2017 because
of a 1-month history of recurrent abdomi-
nal bloating with pain. He had undergone
radical total cystectomy and bladder recon-
struction with the ileum for bladder cancer
2 months previously. Physical examination
revealed no abdominal signs. Laboratory
tests showed a white blood cell count of
10.6 x 10°/L, C-reactive protein level of
26.9 mg/L, and albumin level of 26.8 g/L.
Computed tomography (CT) showed a par-
tial intestinal obstruction. The patient’s
abdominal pain was relieved after nasoin-
testinal ileus tube insertion 5 days later but
recurred again after 2 days. Another CT
examination showed a “Target sign,”
which suggested antegrade intussusception
in the proximal jejunum (Figure 2(a)).
We removed the water from the anterior
balloon and pulled the tube out by about
50 cm. The patient’s abdominal pain was
relieved 1 day later. The nasointestinal
ileus tube was removed 20 days later, and
the patient was discharged 22 days
after admission.

Case 2

A 41-year-old woman complained of recur-
rent abdominal pain for 1 month, which
had become aggravated for 1 week before
presentation. She was admitted to the hos-
pital on an emergency basis on 25 March
2013. Physical examination indicated slight
tenderness around the umbilicus with no
rebound tenderness. Laboratory test results
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Figure 2. Images of Case |. (a, b) Contrast-
enhanced computed tomography showed an intus-
susception around the ileus tube. The intussus-
ception resembled a target in the image (yellow
arrow in image (a)).

were normal. A CT scan suggested SBO.
Her abdominal pain was relieved after
insertion of a nasointestinal ileus tube. She
was able to ingest a liquid diet after 3 days,
but abdominal distension occurred 5 days
later. An imaging examination with water-
soluble contrast showed an intestinal
obstruction (Figure 3(a)). CT showed an
intussusception in the ileum resembling a
pair of glasses (Figure 3(b)). We performed
a laparotomy 10 days later, and an ante-
grade intussusception was found in the
ileum approximately 100 cm from the ileo-
cecum. Three tumors were observed in the
ileal wall after restoring the intussusception;

the largest of the three tumors was 3 cm in
diameter. The tube was positioned across
the intestinal passage of the intussusception
(Figure 3(d), (e)). The pathological diagno-
sis of the tumors was mesenchymoma. The
patient recovered well and was discharged
9 days after the operation.

Case 3

A 45-year-old man was admitted to the hos-
pital on an emergency basis for a 3-day his-
tory of abdominal pain in May 2017. He
had a 10-year history of Crohn’s disecase
and had been medically treated for about
4 years; he was unsure of the name of the
drug. Physical examination indicated
abdominal distention with neither tender-
ness nor rebound tenderness. Laboratory
examinations showed a C-reactive protein
level of 49 mg/L. Tumor markers and
other laboratory test results were within
the normal ranges. We inserted a nasointes-
tinal ileus tube 2 days later. The tube moved
downward 200 cm after 3 days. His abdom-
inal pain and distension were relieved.
However, he developed critical abdominal
pain again 4 days later. Physical examina-
tion showed an intestinal pattern in the
abdomen with tenderness and rebound
tenderness. Bloody drainage from the
nasointestinal ileus tube was observed
(Figure 4(a)). CT showed an intussuscep-
tion and intestinal volvulus (Figure 4(b),
(c)). We performed an emergency laparoto-
my and found an antegrade intussusception
of the ileum about 170 cm from the ileoce-
cum, and part of the ileum had twisted
180 degrees. An approximately 100-cm-
long section of necrotic ileum was found.
The tip of the tube was located inside the
necrotic intestinal passage. A fistula was
also present between the ileus and sigmoid
colon. We removed the necrotic ileum and
performed a partial ileostomy and colosto-
my. He recovered well and was discharged
20 days after the surgery.
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Figure 3. Images and intraoperative photos of Case 2. (a) Water-soluble contrast showed an intestinal
obstruction. (b, c) Computed tomography showed an intussusception in the ileum. The intussusception
resembled a pair of glasses in the image (yellow arrow in image (b)). (d) An antegrade intussusception was
found in the ileum about 100 cm from the ileocecum (yellow arrow). (e) Three tumors were found in the
ileal wall; the largest was about 3 x 3 cm (yellow arrow).



Figure 4. Clinical presentation of Case 3. (a) An intestinal pattern was observed in the abdomen (yellow
arrow), and liquid blood drained from the ileus tube (red arrow). (b, c) Computed tomography showed an
intussusception and intestinal volvulus (yellow arrow in image (b)).

Discussion

Placement of a nasointestinal ileus tube is rec-
ommended as the initial treatment for benign
adhesive bowel obstruction and is widely
used in the clinical setting.” Nasointestinal
ileus tube-related intussusception is rare.
Several case reports have described jejunos-
tomy tube-induced intussusception, but fewer
cases of intussusception caused by a nasoin-
testinal ileus tube have been published. Four
recent reports have described five cases of
intussusception induced by a nasointestinal
ileus tube®® (Table 1).

Several possible mechanisms of jejunos-
tomy tube-induced intussusception have
been proposed. Folds of the small intestine
can telescope over the long tube, and the tip
of the feeding tube can act as the leading
point and drag the proximal segment over
the distal segment during a peristaltic
wave.'®!! Reduced fatty tissue (e.g., omen-
tum, mesentery) allows free movement of
the intestine.!! However, the mechanism
of nasointestinal ileus tube-induced intus-
susception is not clear because of the
rarity of this condition. One theory of
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Figure 5. Summary of three typical computed tomography imaging signs of nasointestinal ileus tube-
induced intussusception. (a) Target sign. (b) Glasses sign. (c) Mickey Mouse sign’.

nasointestinal ileus tube-induced intussus- during this interval, intussusception

ception is that folds of the small intestine
may telescope over the long tube because of
ongoing propulsive peristalsis over a severe-
ly dilated proximal intestine.” Asymmetric
peristalsis of the intestinal wall in the pres-
ence of a bowel obstruction may also lead
to intussusception.® We propose that the
anterior balloon of the nasointestinal ileus
tube might act as a leading point to drag
the bowel.

The symptoms of intussusception induced
by a nasointestinal ileus tube are usually the
same as the symptoms of bowel obstruction,
such as vomiting, abdominal pain, and
distension.® Consequently, intussusception
is easily ignored or misdiagnosed. As in
our three cases, the onset of ileus tube-
induced intussusception frequently occurs
during the progression-free interval. When
symptoms of bowel obstruction reappear

should be considered. The location of the
intussusception is usually in the proximal
jejunum, most frequently near the anterior
balloon of the tube.® When the obstruc-
tion is caused by the intestinal wall lesion
itself and not a parenteral factor, intussus-
ception is prone to appear as the tube
advances, which may be due to asymmetric
peristalsis.”

Water-soluble contrast X-ray and CT
examinations are helpful for making a cor-
rect and timely diagnosis. Multidetector CT
is well suited to delineate the presence of the
disease and provides valuable information
about the site of the intussusception, the
intestinal segments involved, and the
extent of the intussuscepted bowel.
Moreover, multidetector CT can demon-
strate complications of intussusception
such as bowel wall ischemia and
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perforation, which necessitate prompt refer-
ral for surgery.'? Three typical CT imaging
signs of nasointestinal ileus tube-induced
intussusception are the “Target sign,”
“Glasses sign,” and “Mickey Mouse sign”
(Figure 5(a)—(c)). These signs indicate dif-
ferent severities of nasointestinal ileus
tube-induced intussusception.

According to the literature and our expe-
rience, the severity of intussusception with
the “Target sign” should be the mildest. It
can usually be relieved after pulling out the
tube and needs no surgery, leading to a rel-
atively better prognosis. In the first case, CT
showed the “Target sign”, and the patient’s
symptoms were not severe. We achieved suc-
cessful reduction by simply pulling out the
tube. The “Glasses sign” often indicates a
longer duration of telescoped intestine,
which may be more severe than the
“Target sign”. A Mickey Mouse-shaped
invagination often suggests the most severe
type of intussusception. Clinicians should be
on alert for a large segment of intestinal vol-
vulus exhibiting the Mickey Mouse sign.’
An intussusception with the “Glasses sign”
or “Mickey Mouse sign” is difficult to
restore and often requires surgical interven-
tion. Laparotomy, and often intestinal resec-
tion, is usually needed if the diagnosis of
intussusception is established.” One reason
may be the atypical symptoms of the intus-
susception, and another may be lack of
awareness of this rare complication. Earlier
diagnosis and intervention lead to better
outcomes. Eisen et al.'’ stated that small
bowel intussusception should be reduced
only in patients in whom a benign diagnosis
has been made preoperatively or in patients
in whom resection may result in short gut
syndrome. Patients with undetermined
bowel obstruction with no history of previ-
ous laparotomy should undergo resection
without reduction because of the incidence
of associated malignancy.'* In Case 2 of the
present series, preoperative CT revealed no
tumors, but mesenchymomas were found in

the ileum during the operation. It is some-
times difficult to distinguish small tumors in
patients with intestinal obstruction because
of the swollen, thickened intestinal wall on
CT images. The presence of a tumor likely
increases the risk of intussusception.

We have several recommendations to
prevent this kind of complication. First,
determine whether any lesions are present
in the intestine before inserting the tube.
Second, improve the care of the tube,
including the rate of water injection into
the anterior balloon, drainage volume, and
length of tube advanced into the intestine.
Third, dynamically observe the patient’s
symptoms and signs.

Conclusion

The diagnosis of nasointestinal ileus tube-
induced intussusception is difficult because
the symptoms are not typical and are usu-
ally similar to those of the primary disease.
A diagnosis of intussusception should be
considered if severe abdominal pain and
distension recur after inserting the nasoin-
testinal ileus tube. CT may help to achieve
the diagnosis, especially in the presence of
typical features such as the “Target sign”,
”Glasses sign”, or “Mickey Mouse sign”.
Intestinal resection is probably needed for
these high-risk patients; however, the indi-
cations for surgical intervention are difficult
to determine and should be studied in
future research. Although nasointestinal
ileus  tube-induced intussusception is
uncommon, clinicians should give more
attention to the possibility of this complica-
tion. Early diagnosis by CT is mandatory to
prevent disease progression to severe com-
plications of ileus tube-induced intussuscep-
tion such as bowel necrosis and to improve
the clinical outcome.
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