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Abstract
AIM: To analyze the results and complications of intra-
operative enteroscopy (IOE) by investigating a series of 
selected patients with bleeding suspected to originate 
from the small intestine.

METHODS: Eighty-one patients (mean age: 65 years) 
including 40 males (49.4%) and 41 females (50.6%) 
with obscure gastrointestinal bleeding underwent IOE 
between 1990 and 2004. The patients were identi-
fied from a database and data were selected from the 
patients’ charts retrospectively. All the patients had 
undergone at least one non-diagnostic esophagogastro-
duodenoscopy, colonoscopy, standard enteroscopy and a 
negative abdominal ultrasound scan before IOE. 

RESULTS: The median minimal hemoglobin level in 
the patients was 59 + 15 g/L and 72.8% of the patients 
required transfusion of packed erythrocytes previously. 
A bleeding source was detected in 68 (84%) of the pa-
tients during IOE. Angiodysplasiae were found in 44 pa-
tients (54.3%) and 9 patients (11.1%) were affected by 
ulcers in the small intestine. A tumor in the small intes-
tine was detected in another 6 patients. The treatment 
consisted of argon-plasma-coagulation, surgical suture 
or limited resection in most of the patients. 

CONCLUSION:  Intra-operative enteroscopy is still used 
for the diagnosis of suspected small bowel bleeding. 
Recent developments such as wireless capsule endos-
copy and double balloon enteroscopy, may lead to the 
replacement of IOE in the future.

© 2006 The WJG Press. All rights reserved.
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INTRODUCTION
In most patients suffering from gastrointestinal bleeding, 
a bleeding source can be detected using upper endoscopy 
or colonoscopy. However, the small intestine is a source 
of  bleeding in up to 5% of  patients[1,2]. The diagnostic and 
therapeutic approach to patients with bleeding originating 
from the small intestine still remains a challenge to all
physicians involved in their care.

Several endoscopic and non-endoscopic techniques 
have been developed for detection of  the bleeding sites 
in the small intestine and their use depends on the sever-
ity and time parameters of  hemorrhage[3]. In the last few 
years, wireless capsule endoscopy[4,5] and double-balloon 
enteroscopy[6,7] have closed the diagnostic gap between 
colonoscopy and push-enteroscopy for many of  the
patients. However, intra-operative enteroscopy is still a 
diagnostic approach that offers the complete endoscopic 
work-up of  the entire small intestine as well as the detec-
tion of  extramural lesions and the definitive endoscopic or 
surgical therapy during the same session[8-11].

The aim of  our study was to analyze the results of  
intra-operative enteroscopy for the diagnosis of  gastroin-
testinal bleeding of  obscure origin by investigating a large 
consecutive series of  patients in a third referral center.

MATERIALS AND METHODS
Between 1990 and 2004, 81 consecutive patients with 
bleeding of  obscure origin underwent intra-operative 
enteroscopy in our department. Patients undergone IOE 
were identified from a database of  the Department of  
Gastroenterology. The patient charts were analyzed retro-
spectively with respect to the basic data, such as previously 
performed examinations, need for transfusion, type of  
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bleeding (overt or obscure), endoscopic findings through 
IOE, therapeutic procedures performed and short-term 
outcome after IOE until discharge from the hospital. Basic 
patient data are given in Table 1.

A l l the pa t i en t s had a t l e a s t one e p i sode o f  
gastrointestinal tract bleeding with need for transfusion 
(obscure or overt bleeding), recurrent minor bleeding 
episodes without transfusion requirement or chronic iron-
deficiency-anemia with suspected bleeding of  obscure 
origin. All the patients were subjected to an endoscopic 
work-up of  the colon and the upper gastrointestinal tract 
before IOE. They all underwent standard enteroscopy 
(using a sonde-type or push-type enteroscope (Olympus 
SIF-100 or XSIF-140Q)) and an abdominal ultrasound 
scan to exclude malformations of  the larger abdominal 
vessels and/or larger tumors in the abdomen. In a large 
number of  patients, additional methods such as barium 
enema, MR-enteroclysm and angiography or scintigraphy, 
were applied prior to IOE.

Intra-operative enteroscopy was routinely carried out 
under general anesthesia. After a median laparotomy, the 
small intestine was opened through an incision in the 
middle third. A surgeon placed the endoscope (Olympus 
PCF-20; PCF-160 HI or CF-Q140) through a sterile sleeve 
in the intestine. The endoscope was then pushed up to the 
duodenum and down into the cecum. If  a bleeding source 
was detected, the lesion was treated endoscopically (e.g. 
argon-plasma-coagulation) or surgically (e.g. resection) 
during the same session.

Data were entered with a standard program (Microsoft 
Excel) and analyzed by the statistical module. Data were 
expressed as median and range if  not stated elsewhere. 
The study was conducted in accordance with the Declara-
tion of  Helsinki.

RESULTS
The median minimal hemoglobin level before IOE was
59+15 g/L and 72.8% of  the patients received at least two 
units (0-50) of  packed erythrocytes.

The patients had a median of  4 EGDs and underwent 
colonoscopies before the IOE procedure. All the patients 
were subjected to at least one push-type enteroscopy 
and/or abdominal ultrasound, 80% of  them had a non-
diagnostic small bowel enema (Figure 1). During the push-
enteroscopy prior to IOE, single small angiodysplasiae 
were found in 5 cases within reach of  the enteroscope and 
treated with argon plasma coagulation. IOE found addi-
tional angiodysplasiae. One additional patient had a non-
bleeding small ulcer in the upper jejunum and was exam-

ined intraoperatively because of  ongoing hemorrhage.
Intra-operative enteroscopy was able to visualize the 

complete small intestine in all the patients. A bleeding 
source was detected in 68 (84%) of  the patients. Angio-
dysplasia was found in 44 (54.3%) patients and ulcer in 
9 patients (11.1%). The ulcer might be due to the use of  
non-steroidal anti-rheumatics (NSAR) and the presence 
of  Crohn’s disease. Using IOE, we found tumors of  the 
small intestine not identified previously in 6 patients (7.4%) 
of  the study group. Four of  the tumors were malignant, 
namely 1 B-cell lymphoma, 2 neuroendocrine tumors, 1 
gastrointestinal stromal tumor. Two additional tumors were 
benign, namely 1 Peutz-Jeghers polyp and 1 giant hyper-
plastic polyp. Four patients of  the series had a Mecke l ’s 
diverticulum, two of  them having a Meckel’s scintigraphy 
prior IOE without any signs of  a Meckel’s diverticulum. 
Three patients had large diverticula of  the jejunum or il-
eum, which were presumed to be the site of  bleeding. Ad-
ditional diagnoses included Dieulafoy’s ulcer in the cecum 
(missed by the previously performed colonoscopy) and 
bleeding from anastomotic vessels after cholecystojejunos-
tomy. Intra-operative enteroscopy was non-diagnostic in 
13 patients (16%) (Figure 2).

All patients with a positive finding during IOE were 
treated. Angiodysplasiae were treated with argon-plasma-
coagulation (APC) (n = 20), with a combination of  APC 
and surgical suture in case of  large malformations (n  = 18), 
or with surgical resection of  a small part of  the small in-
testine (n = 6) in case of  multiple angiodysplasiae located 
in well-defined areas of  the ileum. Both the tumors and all 
the large diverticula were completely resected in all the 6 
patients during the IOE session. 

One of  the patients, an 84-year-old woman with re-
current blood loss originating from the small intestine 
and a minimal hemoglobin level of  43 g/L, had an intra-
abdominal abscess due to a leakage at the incision site of  
the small intestine. She was re-operated two days after the 
IOE and recovered soon without further problems. There 
was no mortality due to the intra-operative enteroscopy or 
its sequelae during her hospital stay (Figure 3).

Patients (n ) 81

Age (Yrs) 65 ± 20,8 
Female (n) 41 (50.6%)
Transfusion need (%) 72.8
Minimal hemoglobin level 5.9± 1.5 g/dL

Table 1  Basic data of the 81 consecutive 
patients (mean ± SD)
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Figure 1  Proportion of patients undergone different endoscopic procedures 
before intra-operative endoscopy.
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DISCUSSION
The management of  patients with obscure gastrointestinal 
bleeding remains a diagnostic and therapeutic challenge to 
all physicians involved in their care[3]. After non-diagnostic 
upper and lower endoscopy, the use of  peroral push-type 
enteroscopy has been the diagnostic standard procedure 
for many years[12,13]. 

Push enteroscopy is still the method of  choice for 
suspected small intestinal bleeding as it is easy to perform 
and is available in several endoscopical centers. Push-
enteroscopy provides the option for a broad spectrum of  
diagnostic and therapeutic endoscopic procedures, includ-
ing biopsies, argon-plasma-coagulation, injection methods 
and even removal of  polyps[13]. However, this technique 
is limited with respect to the insertion depth due to the 
tortuous nature of  the small intestine and looping in the 
stomach. In most cases, only the upper and middle part of  
the jejunum can be reached and the diagnostic harvest is 
thus limited. In several series for which push-enteroscopy 
was used for the diagnosis of  a bleeding source, the rate 
of  the diagnostic findings ranges 15-53%, depending on 
the timing of  endoscopy, the type of  enteroscope and the 
clinical setting[5,13-15].

For many years, IOE has been the only method for 
evaluating the mucosal surface of  the complete small 
intestine. This procedure is limited to patients who are 
operative candidates and have recurrent or severe bleeding 
episodes[16], since IOE is an invasive procedure requiring 
general anesthesia. Several methods for IOE such as 
peroral approach, transanal and direct intubation through 
a surgical incision of  the small intestine are now available. 
The latter is method used in our series and allowed for 
the examination of  the entire small intestine in all the 
patients. In general, the diagnostic yield of  IOE is high 
when patients are highly selected for such procedures. 
It was reported that IOE can detect 70-80% sources of  
bleeding[17]. In our series, a probable or definite bleeding 
source was found in 68 (84%) of  the 81 patients. The IOE 
procedure allowed for the endoscopic or surgical treatment 
of  the lesions during the same session in all our patients. 

The most common finding by IOE was angiodysplasia 
with a rate of  54.3%. In several other series investigated 
for small intestinal bleeding, angiodysplasiae are the 
most common findings too and local treatment results 
in the reduction of  blood loss in a substantial portion of  
patients[15,18,19]. 

Four of  the 81 patients had previously non-diagnosed 
malignant tumors of  the small intestine and 6 additional 
patients were affected by a Meckel’s diverticulum or a large 
small intestinal diverticulum as a bleeding source. These 
conditions required operative treatment rather than endo-
scopic treatment even if  they were within the reach of  the 
scope. In our series, we encountered only one major com-
plication during hospital stay (intra-abdominal abscess for-
mation). Most published series present a comparable low 
morbidity rate and no mortality[8-11,20]. Though the accuracy 
and diagnostic yield of  IOE are high the procedure should 
be regarded as the last resort for patients with unexplained 
obscure gastrointestinal bleeding due to its invasive na-
ture[21]. 

Wireless capsule endoscopy and double-balloon en-
teroscopy constitute new methods for the diagnosis of  
patients with obscure gastrointestinal bleeding. Capsule en-
doscopy allows for non-invasive visualization of  the entire 
small intestine in a substantial portion of  patients. It was 
reported that it has a high diagnostic yield of  angiodys-
plasia, ulcer and active bleeding in selected populations of  
obscure gastrointestinal bleeding[5]. A recently published 
Italian multi-center study on capsule endosocpy examined 
100 patients with obscure gastrointestinal bleeding and 
yielded 47% positive and 15% suspicious findings[22]. The 
timing of  capsule endoscopy is important: in patients with 
ongoing overt bleeding during the examination, the find-
ings are positive in 92%. When capsule endoscopy was 
performed more than 10 d after an overt bleeding episode, 
the diagnostic rate decreased to 12%. However, in 21% 
of  cases, the cecum was not reached, and in 5% of  the 
cases, asymptomatic retention of  the capsule occurred. 
Capsule endoscopy is limited in its use because biopsies 
and interventional treatment procedures are not possible 
and the localization of  findings is sometimes difficult. A 
two-center-study showed that the sensitivity of  capsule 
endoscopy (compared by IOE as a criterion) is 95%, the 
positive and negative predictive values are 95% and 86%, 
respectively[23]. 

Angiodysplasia

Ulcers

Other findings

Tumour

Meckel's diverticulum

Non-diagnostic

16%

7%

4%

11%

7%

55%

Figure 2  Diagram of the main diagnoses acquired during IOE. Angiodysplasia 
was the most frequent finding. Other findings were one Dieulafoy ulcer in the 
cecum (not-diagnosed during a previous colonoscopy). Three patients had a 
Meckel’s diverticulum and 3 patients had a large diverticulum in the ileum (n  = 1) or 
jejunum (n = 2).

Figure 3   Typical angiodysplasia in the ileum diagnosed during IOE.
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Double balloon enteroscopy (DBE) is a new diagnos-
tic option that has the potential to replace intra-operative 
enteroscopy in the near future [7]. It allows for endoscopic 
visualization of  the entire small intestine in a substantial 
portion of  patients. The technical principle of  DBE is an 
alternating push and pull procedure[6]. 

Initial data from Japan and Germany show encourag-
ing results, with a high diagnostic yield of  DBE in patients 
with suspected small bowel diseases. However, in only 
10-15% patients, visualization of  the complete small in-
testine is possible. Two procedures, beginning perorally 
and then transanally, are required for a substantial portion 
of  patients. The procedure is time-consuming. In patients 
having undergone previous surgical operations of  the ab-
domen, a complete examination of  the small intestine is 
not be possible because of  adhesions. As this method is 
carried out without general anesthesia and its nature is less 
invasive compared to IOE, repeated DBE is possible even 
in older patients and in those with recurrent bleeding.

Studies comparing IOE with DBE have not yet been 
conducted. Such studies may never be performed because 
patients with a diagnostic DBE do not need an IOE and 
vice versa. Nevertheless, further studies should be carried 
out to redefine the role of  the invasive IOE procedure in 
the new era of  wireless capsule endoscopy and double-
balloon enteroscopy.
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