
652 June 10, 2015|Volume 7|Issue 6|WJGE|www.wjgnet.com

ORIGINAL ARTICLE

Role of double-balloon enteroscopy in malignant small 
bowel tumors

Enrique Pérez-Cuadrado Robles, Pilar Esteban Delgado, Paloma Bebia Conesa, Blanca Martínez Andrés, 
Milivoj Franulic Guggiana, Eduardo Alcaraz Mateos, Mariana Fernández Caballero, José Luis Rodrigo Agudo, 
Silvia Chacón Martínez, Rafael Latorre, Federico Soria, Juan Manuel Herrerías Gutiérrez,
Enrique Pérez-Cuadrado Martínez

Enrique Pérez-Cuadrado Robles, Pilar Esteban Delgado, 
Paloma Bebia Conesa, Blanca Martínez Andrés, José Luis 
Rodrigo Agudo, Silvia Chacón Martínez, Enrique Pérez-
Cuadrado Martínez, Department of Gastroenterology, Morales 
Meseguer Hospital, 30008 Murcia, Spain
Milivoj Franulic Guggiana, Department of Radiology, Morales 
Meseguer Hospital, 30008 Murcia, Spain
Eduardo Alcaraz Mateos, Department of Pathology, Morales 
Meseguer Hospital, 30008 Murcia, Spain 
Mariana Fernández Caballero, Department of Hematology and 
Oncology, Morales Meseguer Hospital, 30008 Murcia, Spain
Rafael Latorre, Department of Anatomy, University of Murcia, 
30100 Espinardo, Spain
Federico Soria, Centre Jesus Usón, 10071 Cáceres, Spain
Juan Manuel Herrerías Gutiérrez, Hospital Universitario 
Virgen Macarena, 41009 Sevilla, Spain

Author contributions: Pérez-Cuadrado Robles E, Esteban 
Delgado P and Bebia Conesa P contributed equally to this work; 
Martínez Andrés B, Franulic Guggiana M, Alcaraz Mateos E and 
Fernández Caballero M designed and performed the research; 
Rodrigo Agudo JL and Chacón Martínez S analyzed the data; 
Latorre R, Soria F, Herrerías Gutiérrez JM and Pérez-Cuadrado 
Martínez E wrote the paper.

Ethics approval: This study was a retrospective and descriptive 
study without prospective interventions or control group. Thus, 
we have not considered necessary to submit the manuscript to the 
Institutional Review Board. 
Informed consent: All patients provided written consent 
to undergo DBE under general anesthesia or deep sedation. 
However, in this retrospective study of 627 patients with a long 
span of time (2004-2014) the informed consent to be enrolled in 
the study was waived. All data are anonymized and there were no 
prospective interventions. 
Conflict-of-interest: None to declare.
Data sharing: Technical appendix, statistical code, and dataset 
available from the corresponding author at kikemurcia@gmail.
com. Consent was not obtained but the presented data are 
anonymized and risk of identification is low.

Open-Access: This article is an open-access article which was 
selected by an in-house editor and fully peer-reviewed by external 
reviewers. It is distributed in accordance with the Creative 
Commons Attribution Non Commercial (CC BY-NC 4.0) license, 
which permits others to distribute, remix, adapt, build upon this 
work non-commercially, and license their derivative works on 
different terms, provided the original work is properly cited and 
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Correspondence to: Enrique Pérez-Cuadrado Robles, MD, 
Department of Gastroenterology, Morales Meseguer Hospital, Av 
Marques de los Velez, 30008 Murcia, 
Spain. kikemurcia@gmail.com
Telephone: +34-968-360900
Fax: +34-968-232484

Received: November 26, 2014
Peer-review started: November 26, 2014
First decision: December 12, 2014
Revised: January 3, 2015
Accepted: March 16, 2015 
Article in press: March 18, 2015
Published online: June 10, 2015

Abstract
AIM: To assess the double-balloon enteroscopy (DBE) 
role in malignant small bowel tumors (MSBT).

METHODS: This is a retrospective descriptive study 
performed in a single center. All consecutive patients 
who underwent a DBE with final diagnosis of a malig-
nant neoplasm from 2004 to 2014 in our referral 
center were included. Patient demographic and clinical 
pathological characteristics were recorded and reviewed. 
MSBT diagnosis was achieved either by DBE directed 
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biopsy with multiple tissue sampling, endoscopic findings 
or histological analysis of surgical specimen. We have 
analyzed double-balloon enteroscopy impact in outcome 
and clinical course of these patients. 

RESULTS: Of 627 patients, 28 (4.5%) (mean age = 60 
± 17.3 years) underwent 30 procedures (25 anterograde, 
5 retrograde) and were diagnosed of a malignant tumor. 
Patients presented with obscure gastrointestinal bleeding 
(n = 19, 67.9%), occlusion syndrome (n = 7, 25%) and 
diarrhea (n  = 1, 3.6%). They were diagnosed by DBE 
biopsy (n = 18, 64.3%), histological analysis of surgical 
specimen (n  = 7, 25%) and unequivocal endoscopic 
findings (n = 2, 7.1%). Gastrointestinal stromal tumor (n 
= 8, 28.6%), adenocarcinoma (n = 7, 25%), lymphoma 
(n = 4, 14.3%), neuroendocrine tumor (n = 4, 14.3%), 
metastatic (n = 3, 10.7%) and Kaposi sarcoma (n = 1, 
3.6%) were identified. DBE modified outcome in 7 cases 
(25%), delaying or avoiding emergency surgery (n  = 
3), modifying surgery approach (n  = 2) and indicating 
emergency SB partial resection instead of elective 
approach (n = 2).

CONCLUSION: DBE may be critical in the management 
of MSBT providing additional information that may be 
decisive in the clinical course of these patients.

Key words: Double balloon enteroscopy; Malignant 
small bowel tumors; Obscure gastrointestinal bleeding; 
Gastrointestinal stromal tumor; Occlusion syndrome
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Core tip: Malignant small bowel tumors (MSBT) are a 
heterogeneous and relatively rare group of neoplasms. 
Double balloon enteroscopy (DBE) may have a critical 
role in the management of MSBT because of its diag-
nosis and therapeutic capabilities. DBE procedure may 
delay or avoid emergency surgery, clarifying the tumor 
location and characteristics. We have assessed DBE 
impact in these lesions in a large series of patients of a 
single referral center. 
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INTRODUCTION
Small bowel tumors (SBT) are relatively rare, accounting 
for 3% to 6% of all gastrointestinal neoplasms[1]. 
Malignant SBTs (MSBT) are described in the 3.6%-14.5% 

of patients of double balloon enteroscopy (DBE) 
series[2-4]. The difference in incidence in these studies is 
because many authors considered benign and malignant 
tumors and included duodenal neoplasms. MSBT are 
a heterogeneous group with different predominant 
histological types within different studies[5-10]. We 
will focus on malignant primitive SB tumors such 
as adenocarcinoma, stromal, neuroendocrine, 
lymphoproliferative and metastatic tumors. Moreover, 
these lesions may have a poor prognosis in its natural 
course so that early diagnosis and treatment may be 
critical[11,12]. These tumors are often diagnosed late 
because of their nonspecific clinical presentation[13-16], 
when they have few therapeutic possibilities[17,18].  

Obscure gastrointestinal bleeding (OGIB) is the most 
common clinical presentation in some studies[4,19,20], 
while a suspected mass is reported to be the first 
DBE indication by other authors[2,21]. Therefore, MSBT 
represent a real diagnostic challenge for the physician. 
DBE is a well-established procedure in diagnosis and 
treatment of SB disorders. However, there are few data 
to date reporting DBE role in MSBT[20,22-24]. Our study 
was conducted to assess the impact of DBE in these 
neoplasms.

MATERIALS AND METHODS
This is a retrospective descriptive study. All consecutive 
patients with MSBT who underwent a DBE procedure in 
our institution were investigated. Patient demographic 
and clinical pathological characteristics were recorded. 
MSBT diagnosis was achieved either by DBE directed 
biopsy with multiple tissue sampling, endoscopic 
findings or histological analysis of surgical specimen. 

DBE procedure
DBE procedure (Fuji Film, Saitama, Japan) was 
performed by expert endoscopists as described by 
Yamamoto et al[25]. Fujinon EN-450 P5, EN-450 T5 
and EN-580T enteroscopes were used. There was 
no special preparation for the anterograde approach 
besides an 8-12 h fast. For the retrograde approach, 
bowel preparation was performed as in colonoscopy. 
All patients provided written consent to undergo DBE 
under general anesthesia or deep sedation. Capsule 
endoscopy (CE) and radiological studies such as CT 
scan were also considered, when available.

Endoscopists were aware of prior findings reported 
by CE or other techniques. DBE approach was selected 
based on the information prior to DBE procedure 
including previous CE, clinical and/or radiological 
findings. When the location was uncertain, the oral 
approach was preferred.

DBE data including indication, approach, endoscopic 
findings, tumor location, time of the procedure, biopsy 
histological diagnosis, therapeutics and complications 
were collected. Tattoo injection was performed to mark 
the maximum length of bowel inspected or the location 
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of the lesion and to guide the elective or emergency 
surgery.

Finally, we analyzed how DBE procedure influenced 
MSBT management and outcome. In this sense, avoid-
ing or modifying the elective or emergency surgery 
approach was considered as the main evaluation 
criterion.

Descriptive statistics were used to describe clinical 
pathological features, endoscopic and radiological 
findings. Categorical variables were calculated as 
percentages and continuous variables were expressed 
as mean values (SD). 

RESULTS
Of 627 consecutive patients who underwent 880 DBEs 
from January 2004 to September 2014 at our referral 
center, 89 (14.2%) were confirmed to have a SBT. 
Twenty-eight patients (4.5%) (mean age ± SD: 60 
± 17.3 years) underwent 30 DBEs (25 anterograde, 
5 retrograde) (median time: 65 min, range 20-160) 
and were diagnosed of a MSBT. We only include the 
malignant tumors localized distal to Treitz. There was a 
male preponderance in gender (n = 20, 71.4%). 

Patient’s characteristics are shown in Table 1. The 
most common clinical indication was OGIB (67.9%). 
Patients presented with overt-OGIB (n = 9, 32.1%), 
occult-OGIB (n = 10, 35.7%), occlusion syndrome (n = 
8, 28.6%) and diarrhea (n = 1, 3.6%). In addition, 10 
patients (35.7%) had weight loss and 6 patients (21.4%) 
transfusion requirements. 

DBE was indicated following CE in 17 cases (60.7%) 
and this procedure confirmed the MSBT in 14 cases 
(82.4%). The capsule was retained in 4 cases due 
to SB stenosis identifying the tumor in two of them 
and retrieved by DBE in all patients. CT scan (n = 8, 
28.6%) and other radiological studies (n = 2, 7.1%) 

were previously performed and a suspected mass was 
identified in 6 cases (21.4%). CT scan also detected a 
SB complete stenosis in four cases and DBE clarified 
that only in three of them there was a complete stenosis 
without overpassing it with the endoscope. Among 
patients with obstructive symptoms, radiological 
imaging was the first SB study in 6 (75%) cases and 
direct DBE was performed in 2 (25%) patients. 

DBE directed-biopsy was attempted in 25 patients 
(89.3%) and benign/reactive mucosa was found in 5 
of them (1 midgut neuroendocrine tumor, 1 adenocar-
cinoma and 3 GIST) so that 20 patients (71.4%) were 
finally confirmed to have a MSBT by DBE biopsy (Table 
2). Two patients (7.1%) had moderate bleeding after 
DBE biopsy that stopped after endoscopic treatment. 
Directed-biopsy by DBE was not attempted in 3 patients 
(10.7%) with GIST (n = 1), neuroendocrine tumor 
(n = 1) and metastatic disease (n = 1) because of 
active bleeding that required emergency surgery within 
GIST and neuroendocrine tumors and because it was 
considered unnecessary for diagnosis in the other case. 
In addition, histological analysis of surgical specimen 
and endoscopic findings lead to diagnosis in 7 (25%) 
and 1 (3.6%) patients, respectively. 

Seven different histological types of MSBT were 
found. Most of them were located in jejunum (n = 20, 
71.4%) followed by ileum (n = 8, 28.6%). We have 
only included malignant tumors located between distal 
to Treitz and terminal ileum. Endoscopic findings of 
different MSBT are shown in Figure 1.

The most common malignant tumor was GIST 
(n = 8, 28.6%) followed by adenocarcinoma (n = 
7, 25%). GIST was also the most common MSBT 
within OGIB patients (36.8%). In two GIST an enteric 
fistula was identified by DBE with passage of contrast 
into the peritoneum so that emergency surgery was 
indicated after tattoo injection. One of them deceased 
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Figure 1  Endoscopic images of different types of malignant small bowel tumors. A: Ulcerated jejunal gastrointestinal stromal tumor; B and C: Stenosing 
adenocarcinomas; D: Kaposi sarcoma; E: Mucosa-associated lymphoid tissue lymphoma; F: Melanoma.
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clinical occlusion syndrome suspected because of 
metastasis in whom a total DBE confirmed that the 
obstruction was due to adherences. 

Tattoo injection was performed in 21 cases (75%) 
and guided elective (n = 8, 28.6%) or emergency 
surgery (n = 5, 17.9%). There was no complication 
related to therapeutics. 

In summary, DBE modified the clinical course and 
outcome in 7 patients (25%), delaying or avoiding 
emergency surgery (n = 3), modifying surgery 
approach (n = 2) and indicating emergency SB partial 
resection instead of elective approach (n = 2). It’s 
interesting to note that within these 7 patients, in only 
3 cases (42.9%) surgery was delayed or avoided due to 
endoscopic therapy. Two patients with actively bleeding 
GIST and Kaposi sarcoma in whom argon plasma 
coagulation was successfully performed and one patient 
with a stenosing adenocarcinoma who underwent a 
DBE with an enteral prosthesis placed. 

DISCUSSION
Regarding the diagnostic performance of deep 
enteroscopy in SB tumors, Chen et al[3] in an Asiatic 
retrospective study reported 440 DBEs in 400 patients, 
diagnosing 67 SB tumors by DBE, with 16.8% overall 
diagnostic yield. Eleven patients with negative DBE 
were diagnosed of a SBT by CE or surgery. The positive 
detection rate among the 78 patients with SBT was 
higher with DBE than with CT scan (85.9% vs 72.9%, 
respectively). Adenocarcinoma (29.5%), GIST (24.4%) 
and lymphoma (15.4%) were the most common 
tumors reported by this author. They were mostly located 
at the jejunum (60.3%), and the MSBT detection rate 
was 14.5%. Cangemi et al[2], in an American research 
study, with 1652 DBE performed in 1106 patients 
reported a SBT detection rate of 12.1%. However, the 
MSBT rate was about 5%. The most common lesions 
were neuroendocrine tumor (19.4%), GIST (7.5%) and 
lymphoma (7.5%). 

A study from United States[27] analyzes the impact 
on incidence and survival rates for SBT after the emer-
gence of CE and deep enteroscopy. In order to assess 
the potential impact of this technology, they compared 

in the intensive care unit. Another patient with severe 
anemia and transfusion requirements underwent a DBE 
that confirmed an ulcerated jejunal GIST with active 
bleeding. Argon plasma coagulation was successfully 
performed so that emergency surgery was delayed.  
The positive detection rate by directed-biopsy within 
GIST was 57.1%. 

Adenocarcinoma was mainly located in jejunum (n 
= 5, 71.4%). One patient underwent DBE because of 
one CT suspected jejunal mass and chronic anemia. 
Finally two synchronic jejunal adenocarcinomas were 
found modifying the surgery approach. Three patients 
with adenocarcinoma (42.9%) had impassable SB 
stenosis despite multiples endoscopic maneuvers and 
an enteral stent was successfully placed in one case[26]. 
There were 2 patients with liver metastasis at diagnosis 
and 3 patients did not underwent surgery because 
of comorbidities. Finally, 4 patients (57.1%) with 
adenocarcinoma underwent elective surgery. 

Among lymphoma tumors (n = 4, 14.3%), there 
were 2 MALT, 1 non-Hodking diffuse large B lymphoma 
and 1 Burkitt lymphoma. One patient with a jejunal 
MALT lymphoma had refractory celiac disease. Three 
patients were treated by chemotherapy and the 
remaining patient refused treatment.Half of patients (n 
= 2) with neuroendocrine tumors had multiple small 
tumors besides the main ileal lesion undiagnosed by 
previous enhanced CT scan. 

A jejunal Kaposi sarcoma actively bleeding was 
identified in a patient with acute overt-OGIB and 
endoscopic hemostasis was successfully performed. 
All patients with SB metastasis had the primary 
lesion already diagnosed (colonic adenocarcinoma, 
choriocarcinoma, lung adenocarcinoma and melanoma). 
DBE modified surgical approach in one patient with 
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GIST Adenocarcinoma Lymphoma Neuroendocrine  
tumor 

  No. patients 
  (% of MSBT) 

8 (28.6%) 7 (25%) 4 (14.3%) 4 (14.3%) 

  Sex (M/F) 7/1 3/4 2/2 4/0 
  Mean age 
  (SD) (yr)

64 ± 15 59 ± 16 48 ± 22 55 ± 24 

  Clinical presentation
     Overt-
     obscure 
     OGIB

4 1 1 1

     Occult-
     obscure 
     OGIB

3 3 2 2

     Diarrhea 0 0 0 1
     Occlusion 
     syndrome 

1 3 1 0

  Duodenum/
  jejunum/
  ileum

0/7/1 0/6/1 0/3/1 0/0/4 

Table 1  Patient characteristics by histological type of 
malignant small bowel tumor 

DBE biopsy Final diagnosis (% 
of MSBTs)

  MSBT 20/25 (80%)         28
  GIST        4/7 (57.1%)     8 (28.6%) 
  Adenocarcinoma        6/7 (85.7%)  7 (25%) 
  Lymphoma       4/4 (100%)     4 (14.3%) 
  Neuroendocrine tumor        2/3 (66.7%)     4 (14.3%) 
  Metastatic       3/3 (100%)     4 (14.3%) 
  Kaposi Sarcoma       1/1 (100%)   1 (3.6%) 

Table 2  Final diagnosis and histological analysis by double 
balloon enteroscopy directed-biopsy

MSBT: Malignant small bowel tumor; GIST: Gastrointestinal stromal 
tumor; OGIB: Obscure gastrointestinal bleeding.

DBE: Double balloon enteroscopy; MSBT: Malignant small bowel tumor; 
GIST: Gastrointestinal stromal tumor.

Pérez-Cuadrado Robles E et al . DBE in malignant small bowel tumors



endoscopic diagnosis may be enough.
Thus, DBE has proven to be accurate in management 

of MSBT. In our study, DBE modified the outcome 
of 7 patients (25%), not only because of diagnosis 
capabilities but also of therapeutics interventions.  

However, there were some limitations of our study 
as the retrospective design and potential referral bias.

In conclusion, DBE is critical in the management of 
MSBT and may have an impact delaying or avoiding 
emergency surgery. This procedure clarifies the tumor 
location and characteristics allowing tattoo injection 
to guide a possible surgery and provides additional 
information to other procedures that may be decisive in 
the clinical course of these patients.
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