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Abstract

AIM: To investigate the causes of small intestinal bleed-
ing as well as its diagnosis and therapeutic approaches.

METHODS: A retrospective analysis was conducted ac-
cording to the clinical records of 76 patients with small
intestinal bleeding admitted to our hospital in the past 5
years.

RESULTS: In these patients, tumor was the most fre-
quent cause of small intestinal bleeding (37/76), fol-
lowed by Meckel’s diverticulum (21/76), angiopathy
(15/76) and ectopic pancreas (3/76). Of the 76 patients,
21 were diagnosed by digital subtraction angiography,
13 by barium and air double contrast X-ray examination
of the small intestine, 11 by *™Tc-sestamibi scintigraphy
of the abdominal cavity, 6 by enteroscopy of the small
intestine, 21 by laparoscopic laparotomy, and 4 by ex-
ploratory laparotomy. Although all the patients received
surgical treatment, most of them (68/76) received part
enterectomy covering the diseased segment and entero-
anastomosis. The follow-up time ranged from 1 year to 5
years. No case had recurrent alimentary tract bleeding or
other complications.

CONCLUSION: Tumor is the major cause of small in-
testinal bleeding followed by Meckel’s diverticulum and
angiopathy. The main approaches to definite diagnosis
of small intestinal bleeding include digital subtraction an-
giography, *™Tc-sestamibi scintigraphy of the abdominal
cavity, barium and air double contrast X-ray examina-
tion of the small intestine, laparoscopic laparotomy or
exploratory laparotomy. Part enterectomy covering the
diseased segment and enteroanastomosis are the most
effective treatment modalities for small intestinal bleed-

ing.
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INTRODUCTION

Due to the lack of specific clinical symptoms and physical
signs of small intestinal bleeding and the limitations in
the present diagnostic methods for tumors inside the
alimentary tract, early diagnosis of small intestinal bleeding
is difficult!™. In this article, we retrospectively reviewed
and analyzed the diagnostic and therapeutic experiences
with 76 cases of small intestinal bleeding patients admitted
to our hospital between April 1999 and April 2004.

MATERIALS AND METHODS

Clinical data

A total of 76 patients with small intestinal bleeding (44
males and 32 females) were included in the present study.
Their age ranged from 15 to 74 years with a mean of 43.5
years. Alimentary tract hematorrhea occurred in all 76
patients. Intermittent dark and bloody stools were found in
57 patients and recurrent dark and bloody stools in 19 with
hemorrhagic shocks. Forty patients had accompanying
abdominal pain, 4 had accompanying fever and 6 had
tangible abdominal lumps.

Diagnosis procedures

All the 76 patients underwent gastroduodenoscopy,
colonscopy, barium meal examination or barium enema to
exclude the possible lesions in the stomach, duodenum,
colon or rectum. Barium and air double contrast X-ray
examinations of small intestine were performed in 43
patients, of them 12 were diagnosed having small intestinal
tumors including 1 having Meckel’s diverticulum. *™Tc-
sestamibi scintigraphy of the abdominal cavity (ECT)
was performed in 36 patients (Figure 1A and 1B). Of
them, 16 were definitely diagnosed having small intestinal
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Figure 1 ECT examination showing small intestinal bleeding at 1 h (A) and 2 h
(B) after intravenous injection of the tracer. Serial planar imaging (1, 5, 15 and 30
min, 1 and 2 h) of the whole abdomen was performed. There was a radioactive
accumulation at 5 min on the upper-left corner of the gall bladder, becoming
increasingly dense till 2 h. Its emerging time was almost simultaneously as the
image of the stomach with the density being slightly lower than that of the stomach
image. During the whole period of imaging, its location was comparatively stable.
The dynamic imaging of the whole abdomen showed an abnormal radioactive
imaging near the upper-left corner of the gall bladder, which was considered the
ectopic stomach mucous tissue inside the Meckel's diverticulum.

Figure 2 Double-balloon enteroscopy showing small intestinal bleeding (A) and
Meckel's diverticulum (B). Double-balloon enteroscope was pushed 200 cm into
the ileum through the anus. There was a diverticulum in the ileum 90-100 cm away
from the ileocecal valve, at the opening of which there was an ulcer (1.2 cm x 1.0
cm). The ulcer was covered by a thin lichenoid substance without active bleeding.
No other abnormalities were found. The diagnosis of Meckel's diverticulum was
established.

bleeding including 4 having Meckel’s diverticulum and
2 having small intestinal tumor. Of the 25 patients who
received small intestine enteroscopy, 11 had suspected
small intestinal bleeding, and 6 had Meckel’s diverticulum
(Figure 2A and 2B). Of the 24 patients who received
digital subtraction angiography (DSA), 18 were found to
have definite small intestinal bleeding, 2 having Meckel’s
diverticulum and 6 having small intestinal tumor. Of
the 21 patients who received laparoscopic laparotomy, 4
had Meckel’s diverticulum, 4 had definite small intestinal
bleeding (Figure 3A and 3B).

RESULTS

Tumor was the major cause of small intestinal bleeding,
which was found in 37 patients. Of these patients 29 were
found to have benign stromal tumor, 3 had malignant
stromal tumor and 5 had adenocarcinoma (Figure 4A and
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Figure 3 Laparoscopic laparotomy showing small intestinal bleeding (A) and
oval stromal tumor (B). An oval stromal tumor was found on the upper segment
of jejunum with clear borderline and smooth surface but without adhesion to
other tissues during laparoscopic laparotomy. Expansive abdominal excision was
performed to draw out the tumor.

Figure 4 Pathological and immunohistological examination of small intestinal
bleeding caused by small intestinel stromal tumor. Arrangement of tumor cells
in interlock weaving form with abundant cytoplasm, light staining, unclear
borderline and diffused infiltration of chronic inflammatory cells but without
necrosis and hemorrhage, karyokinesis could be seen (in the middle of A).
Immunohistochemical findings were as follows: CD117 (+) (B), CD34 (-), S-100 (-),
Vimentin (weak +) (HE x 200).

4B). Other causes of small intestinal bleeding included
Meckel’s diverticulum, angiopathy and ectopic pancreas,
which were observed in 21, 15 and 3 patients, respectively.
Jejunum bleeding in the small intestine was found in 38
(50%), ileum bleeding in 31 (40%) and multi-foci bleeding
in 7 (10%) patients, respectively.

All the patients received surgical treatment, of them
49 received part enterectomy covering the diseased
segment and enteroanastomosis, 12 had laparoscopic
part enterectomy covering the diseased segment
and enteroanastomosis, 9 had laparoscope-assisted
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part enterectomy covering the diseased segment and
enteroanastomosis, 3 had partial excision of ileum and
half of the right colon for intestinal cancer, and 3 had
conservative excision of intestinal cancer.

One patient with small intestine stromal tumor had
recurrent bleeding 10 d after the operation. Stomal ulcer
was confirmed by laparotomy and the stoma was then
removed. Postoperative death occurred in 3 patients, of
them 2 died of disseminated intravascular coagulation
(DIC) and 1 of severe general infection. The rest 73
patients were cured and discharged from the hospital.
Their follow-up time ranged from 1 year to 5 years with
a mean of 2.8 years. By the time of this retrospective
analysis, all these people were alive except for 2 deaths due
to recurrent malignant stromal tumor of the small intestine
and 3 deaths due to small intestinal adenocarcinoma.
Those who were still alive at the time of this analysis had
no alimentary tract bleeding or other complications.

DISCUSSION

The 3-5 m long small intestine accounts for 75% of the
whole gastrointestinal tract. The ansa intestinalis is long-
winding and overlapping with active peristalsis and its
position in the abdominal cavity varies greatly. Therefore,
quick and accurate determination of the cause and foci of
small intestinal bleeding is a great challenge for surgeons
in clinical practice! ¥. For unknown causes of alimentary
tract bleeding, endoscopy should be first performed to
exclude the possible lesions in stomach, duodenum, colon
or rectum in order to confirm the bleeding originating
from small intestinal segment inferior to duodenum.
Subsequently, the bleeding causes can be diagnosed
through related examinations.

Small intestine enteroscopy ot barium and air double
contrast X-ray examination of small intestine can be
performed in patients with their bleeding arrested or
with little bleeding and stable vital signs to determine the
cause of bleeding™. ECT, DSA, exploratory laparotomy
or laparoscopic laparotomy should be performed in
patients with unstable vital signs and active bleeding as
catly as possible to determine the bleeding foci. B-mode
ultrasonography or CT scanning should be carried out
in patients with abdomen lumps to determine the origin
and type of lumps as well as the interrelation with its
neighboring organs.

Due to the lack of specific clinical symptoms and
physical signs of small intestinal bleeding and the
limitations of the present diagnostic approaches to finding
lesions inside the alimentary tract, the eatly diagnosis of
small intestinal bleeding is difficult. Barium and air double
contrast X-ray examinations of small intestine are the most
widely used methods for the diagnosis of small intestinal
bleeding. However, since the foci of small intestinal
bleeding usually grow outwards, it is difficult to show the
tumor, thus resulting in false negatives. Of the 43 patients
who received double-contrast radiology of small intestine,
13 were found to be positive for small intestinal bleeding,
including 12 cases of small intestinal tumor and 1 case of
Meckel’s diverticulum.

Diagnosis of small intestinal bleeding by enteroscopy

is time-consuming” . Tt is unpleasant for patients and may
result in complications of bleeding and petrforation or has
a high rate of false negative, therefore, its clinical applica-
tion is confined®™. Recently, a capsule endoscope is under
clinic experiment, but this examination cannot perform
biopsy and make pathological diagnosis'"'?. Of the 25
patients who received enteroscopy of small intestine more
than once, 11 had suspected small intestinal bleeding and
6 had small intestinal bleeding. The diagnosis rate was less
than 8%. Small intestine enteroscopy was performed 5
times in one stromal tumor patient with no positive find-
ings. DSA is the most effective approach to diagnosis of
alimentary tract bleeding which shows specific signs of
tumor and angiopathy, while embolismic therapy can be
performed during DSA diagnosis™". However, embolismic
therapy for small intestinal bleeding has unsatisfying thera-
peutic efficacy. Even if the embolism is hyper-selective,
hematorrhea could reoccur in several hours. Of the 24
patients who underwent DSA, 18 were found to be posi-
tive for small intestinal bleeding (including angiopathy in
3, small intestinal stromal tumorin 5, and small intestinal
diverticulum in 2 patients). Hematorrhea reoccurred 4-6 h
after the embolismic therapy in all the patients.

?™Tc-marked erythrocytes for alimentary bleeding
imaging are more sensitive to minor intestinal bleeding,
and can only determine the position of the bleeding
foci™l. Of the 36 patients who received ~"Tc-sestamibi
scintigraphy, 16 had positive findings of Meckel’s
diverticulum. Abdominal B-mode ultrasonography and
CT scanning have limited diagnostic value because stromal
tumor, angiocavernoma and Meckel’s diverticulum of small
intestine are usually small"”. Of the patients who received
CT scanning, only 4 were found to have abdominal lumps
before the operation and none of them could be located.
However, CT scaning can display the surrounding tissues
of tumor and the involved organs, showing the origin and
type of tumor as well as interrelation with its neighboring
organs. Based on such findings, distant metastasis can
be judged, suggesting that this diagnostic way provides
valuable reference for surgical treatment.

Tumor is the major cause of small intestinal bleeding
followed by diverticulum and angiopathy of small
intestine. Most stromal tumors found in patients with
intestinal bleeding caused by tumor are usually benign
in nature. Stromal tumors are more common than small
intestinal adenocarcinoma, which is not entirely consistent
with other studies. Meckel’s diverticulum and angiopathy
are the second and third-frequent causes of small
intestinal bleeding in such patients. The data reveal that
jejunum bleeding often indicates small intestine stromal
tumor, while ileum bleeding often originates from Meckel’
s diverticulum. There is no definite location of small
intestinal angiopathy, but most cases of angiopathy occur
in the middle section of small intestine. Angiocavernoma is
commonly restricted yet vascular malformation is usually
multi-foci, distributing in segments or even spreading
along the entire small intestine and its mesentery.

Because of the difficult location and diagnosis of
small intestinal bleeding as well as the cautious attitude
of surgeons, surgical treatment is only considered for
patients with more-than-once negative test results,

www.wjgnet.com



7374  ISSN 1007-9327

CN 14-1219/R  World J Gastroenterol

December 7, 2006 Volume 12 Number 45

recurrent hematorrhea and therapeutic failure. Exploratory
laparotomy should be performed as eatly as possible for
patients with unknown alimentary tract bleeding causes
or for patients who have no specific cause discovered
in various clinical examinations. However, patients with
hematorrhea in small intestine are generally in poor
conditions with unstable vital signs and are usually
too vulnerable to receive major operation because
they have missed the best time for operation. All the 3
deaths occurred due to the delayed operation. Once the
diagnosis is made, different surgical procedures should
be adopted according to the nature, location and area
of the lesion. Part enterectomy covering the diseased
segment and enteroanastomosis should be performed
for patients with small intestinal stromal tumor, Meckel’s
diverticulum, ectopic pancreas, individual hemangioma
and confined vascular malformation. The complete
diseased segment of small intestine should be removed in
patients with recurrent hemangioma and extensive vasculat
malformation. But excessive removal of small intestine
lesion has to be prevented because short intestinal
syndrome may occut.

Laparoscopic laparotomy can clearly and conveniently
observe the small intestinal serosa and mesentery. It can
assist in the management of discovered lesions. When the
focus is discovered by laparoscopy, either laparoscope-
assisted enterectomy covering the diseased segment and
enteroanastomosis or laparoscopic enterectomy covering
the diseased segment and enteroanastomosis can be
performed"*". Since December 2002, we have made
efforts in applying laparoscope to examine unknown
alimentary tract hematorrhea causes that were formerly
imperative to laparotomy in 21 patients. The results show
that laparoscope-assisted operation has the advantages of
quicker location of the focus with noninvasive trauma, less
pain and shorter recovery time. Therefore, laparoscope-
assisted operation should be set up as the routine method
for the treatment of small intestinal hematorrhea!™"™'"",

Patients whose bleeding causes could not be specified
by laparoscopic laparotomy have only less bleeding
from the small intestine that is mostly caused by ectopic
pancreas or small intestinal stromal tumor, which is also
difficult to locate by exploratory laparotomy. Alternatively,
small intestinal enteroscopy during laparoscopy can
be carried out by making use of the light-source atop
the enteroscope to take fluoroscopy of the suspected
area. This in combination with what is seen under the
laparoscope usually leads to positive findings. Of the
patients who received small intestinal enteroscopy during
laparoscopy in this study, 4 had lesions which were cured.

In conclusion, tumor is the major cause of small
intestinal bleeding followed by Meckel’s diverticulum,
angiopathy, and ectopic pancreas. The main diagnostic
approaches are barium and air double contrast X-ray
examinations of small intestine, DSA and ECT.
Laparoscopic laparotomy or exploratory laparotomy
should be performed for patients with long-term
alimentary tract bleeding for unknown reasons as soon
as possible. Enterectomy covering the diseased segment
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and enteroanastomosis are the most effective treatment
modalities.
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