
Enteroscopy with the double-bal loon system, an 
endoscopic technique developed by Yamamoto et al[1-��-���, 
enables examination of  the entire small intestine with 
simultaneous tissue sampling and a variety of  therapeuticeuticic 
interventions. A case is described in which double-balloondescribed in which double-balloon in which double-balloon 
enteroscopy was used to diagnose malignant lymphoma interoscopy was used to diagnose malignant lymphoma inoscopy was used to diagnose malignant lymphoma in 
a patient with abdominal pain.dominal pain.ominal pain.

CASE REPORT
A 7�-year old man presented with a history of  abdominal 
pain during the previous year. �he medical history was�he medical history washe medical history was 
otherwise insignificant; physical examination showed ashowed a a 
tender point in the right lower abdomen and the vital signs 
were within normal ranges. Laboratory test results included 
the following: hematocrit, ��.�% (normal: 40.4%-51.1%); 
Hb, 10.6 g/dL (14-18 g/dL); serum iron, 20 mcg/dL 
(80-170 mcg/dL); serum ferritin, 18� ng/mL (�0-400 
ng/mL); LDH, 1�� IU/L (119-211 IU/L); and slL-2R, 
1207 U/mL (188-570 U/mL); test of  stools for occult 
blood were positive. Upper endoscopy and colonoscopy and colonoscopy colonoscopy 
with intubation of  the terminal ileum were performed, 
but no abnormality was detected. Computed tomography 
was performed revealing wall thic�ening and locali�ed revealing wall thic�ening and locali�ed wall thic�ening and locali�edand locali�ed 
dilation of  the ileum in the pelvis (�igure 1). In addition,ileum in the pelvis (�igure 1). In addition, in the pelvis (�igure 1). In addition,(�igure 1). In addition, In addition,In addition, 
gallium-67 scintigraphy was performed and collection was 
detected in the pelvis (�igure 2). A papillary tumor in theA papillary tumor in theumor in thein the the 
dilated ileum was also found using the double-contrastileum was also found using the double-contrastfound using the double-contrast using the double-contrast 
barium study of  the small intestine (�igure �). Enteroscopy 
with the double-balloon system (EN-450P5/20; �u�inon �u�inon�u�inon 
Co, Ltd, Saitama City, Japan) was performed by anal 
approach to evaluate the entire intestine. 

�ull and informed consent was obtained from the 
patient before the procedure. �he patient ingested 2L 
polyethylene glycol-based solution the day before the 
enteroscopic examination, which was performed with the, which was performed with the 
patient under anesthesia. A papillary tumor, measuring 50 
mm in diameter, was detected at 100 cm proximal to theat 100 cm proximal to the 100 cm proximal to theproximal to the the 
ileocecal valve (�igure 4). It too� 1 h to reach the lesion. 
Active bleeding was not from the tumor, thus, endoscopic 
treatment was not required, and no additional lesions 
were found in the proximal small intestine. �he total time 
for the complete procedure was 2 h. �luoroscopy was 
used to position the overtube (total radiography time: 10: 1010 
min). �here were no procedure-related complications.ere no procedure-related complications. no procedure-related complications. 
Histological findings from biopsy samples showed large 
atypical lymphoid lymphocytes. Immunohistochemically, 
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Abstract
A ���year old man presented with abdominal pain�� A ���year old man presented with abdominal pain�� A���year old man presented with abdominal pain�� A AA 
tumor with central ulceration was observed in the ileum 
using double�balloon enteroscopy�� Histological findings double�balloon enteroscopy�� Histological findings Histological findingsHistological findingsological findingslogical findings 
of the biopsy specimens were consistent with malignant 
lymphoma�� �ouble�balloon enteroscopy confirmed �ouble�balloon enteroscopy confirmed�ouble�balloon enteroscopy confirmed enteroscopy confirmedenteroscopy confirmedconfirmed 
the diagnosis of a malignant lymphoma tumor whicha malignant lymphoma tumor whichmalignant lymphoma tumor whichtumor which 
was surgically resected�� The patient is still in complete The patient is still in completeis still in completes still in complete 
remission now�� now����
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INTRODUCTION
�he small intestine, only partially accessible with push-, only partially accessible with push- only partially accessible with push-
type endoscopy, is the site of  most undiagnosed lesions. 
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these lymphocytes were positive for CD� (�igure were positive for CD� (�igure 5). 
�herefore, we confirmed the diagnosis of  malignant 
lymphoma, diffuse large B-cell type. 

�he patient underwent partial resection of  the small 
intestine ����� �� in �i��ete���� �i���s���i� ��n�in�s ��� ����� �� in �i��ete���� �i���s���i� ��n�in�s �������� �� in �i��ete���� �i���s���i� ��n�in�s ��� �i���s���i� ��n�in�s ����i���s���i� ��n�in�s ���  
the resected small intestine showed an elevated lesion 
(110 mm �� 85 mm �� 50 mm) with central ulceration�� 85 mm �� 50 mm) with central ulceration85 mm �� 50 mm) with central ulceration�� 50 mm) with central ulceration50 mm) with central ulceration 
(�igure 6). Histologically, the tumor consisted of  large 
atypical lymphoid lymphocytes. �he tumor developed 
from the subserous mucosa and infiltrated bladder. 
Immunohistochemically, the tumor cells were positive 
for LCA, L-26, CD� and UCHL-1. �hese findings 
were consistent with the tumor diagnosis of  malignant 
lymphoma, diffuse large B-cell type.

DISCUSSION
Although the gastrointestinal tract is the most common 
site of  extra nodal malignant lymphoma, the small 
intestine (duodenum, �e�unum and ileum) is reported asreported as 
the site of  origin for these lesions in only 15%-�0% of%-�0% of-�0% of  
gastrointestinal lymphomas[4�4��. Small-intestinal lymphomas 
are most often found in the duodenum 11%, �e�unum 9%, 
ileum 29%, and ileocecal area 51%[5�5��. Histopathologically, 
B-cell lymphomas and �-cell lymphomas account for 
85% and 15% of  cases, respectively. Of  the subtypes 
of  B-cell lymphoma described in the new World Health 
Organi�ation (WHO) classification, diffuse large B-cell 
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lymphoma (DLBCL) is the most frequent (68.9%)[6�6��.�he�he 
overall prognosis of  the more advanced stage of  primary 
small intestinal lymphoma is only fair, with an expected 
5-year survival of  25% to �0%[7�7��. In a retrospective analysisa retrospective analysisretrospective analysis 
of  �2 cases of  primary small bowel lymphoma treated with 
either radical surgery plus polychemotherapy (early stages 
of  IE and IIE), the overall 5-year survival was 59%[8�8��.

Mal ignant lymphoma in the smal l intest ine i s 
difficult to diagnose in the early stages and is oftenand is often 
found during emergency surgery in patients with a smallemergency surgery in patients with a smallsurgery in patients with a smalla smallsmall 
bowel obstruction due to two reasons: �irst, clinical due to two reasons: �irst, clinicaldue to two reasons: �irst, clinicaltwo reasons: �irst, clinicalclinical 
manifestations of  small-intestinal lymphoma: anemia,: anemia,anemia,, 
abdominal pain, change in bowel habit, occult blood in 
stools, �I bleeding, obstruction and perforation (up to�I bleeding, obstruction and perforation (up to 
25%� ��e n�t s�e�i����� ��nse��ent��� t�e ����e�t �i��n�sis��e n�t s�e�i����� ��nse��ent��� t�e ����e�t �i��n�siss�e�i����� ��nse��ent��� t�e ����e�t �i��n�sis Consequently the correct diagnosisConsequently the correct diagnosisthe correct diagnosis 
is delayed[9�9��: Second, early diagnosis of malignantarly diagnosis of malignantdiagnosis of  malignant 
��������� is ��s� �e����e� ��e t� t�e �i�������t�� in ���essin�t�e �i�������t�� in ���essin� 
the small intestine with conventional upper endoscopy and 
colonoscopy. Computed tomography (C�) as a frontline Computed tomography (C�) as a frontline 
tool in the evaluation of  abdominal symptoms can identify 
large masses but is not suitable for the diagnosis of  small 
tumors[10�10��. Small-intestine radiography for the diagnosis ofall-intestine radiography for the diagnosis of  
t����s is ���ten �i�������t be���se ���  t�e �����ex ����e� 
��n������ti�n ���  t�e s���� intestine�� ��� �n� s�����intestineC� and small-intestine and small-intestineand small-intestineall-intestine 
radiography may be diagnostic, especially in advancedmay be diagnostic, especially in advanced 
lesions, but they are relatively insensitive for early diagnosis 
of  curable small intestinal tumors. Recently, wirelessRecently, wireless 
capsule endoscopy has made it possible to visuali�e the 
small intestine[11�11��, but it has limitations such as the lac� 
of  air insufflations and the unavailability of rinsing. and the unavailability of rinsing. the unavailability of  rinsing.. 
Consequently, neither of  these examinations can be used 
to obtain biopsy specimens and carry out appropriate obtain biopsy specimens and carry out appropriate 
treatments.s.

Double-balloon enteroscopy is a new method ofouble-balloon enteroscopy is a new method of  
insertion enteroscopy that can explore the small intestine, 
with alternating steps of  inflation and deflation of  the 
two balloons, and alternating insertion of  the endoscope 
and the overtube[2�2��. �his approach enables the operator to 
visuali�e the entire small intestine, identify masses at the, identify masses at the 
early stages and ta�e biopsy specimens, the diagnosis ofta�e biopsy specimens, the diagnosis of, the diagnosis of  
which is an important tool in small intestinal tumor. �he 
ex��t ���ssi����ti�n�t���e �n� ����e� ���  ��������� ��n t�en 
be determined and the most suitable treatment can be 
administered. Consequently, the expected survival rate for 
patients with malignant lymphoma may increase.lymphoma may increase. may increase.

Figure 1  Computed tomography, showing localized dilation of the small 
intestine (arrows) in the pelvis.

Figure 2  Gallium-67 scintigraphy, showing 
collection in the pelvis (arrow).

Figure 3   Double-contrast 
bar ium study of  the smal l 
intestine, showing a papillary 
tumor in the di lated i leum 
(arrows).



In conclusion, double-balloon enteroscopy is a verydouble-balloon enteroscopy is a veryouble-balloon enteroscopy is a veryis a very 
useful method for the diagnosis of  small intestinal tumors. 
Double-balloon enteroscopy represents an importantouble-balloon enteroscopy represents an important 
diagnostic and therapeutic tool for small-intestine disease 
in combination with computed tomography and double- computed tomography and double-computed tomography and double-
contrast barium study. �he present case of anemia andof anemia and anemia and 
abdominal pain demonstrates its diagnostic value before 
surgery for obtaining biopsy specimens. Using this method, for obtaining biopsy specimens. Using this method,obtaining biopsy specimens. Using this method,this method, method, 
it may be possible to diagnose small-intestinal lymphomadiagnose small-intestinal lymphoma small-intestinal lymphoma 

at the early stages more frequently and administer the the early stages more frequently and administer thethe early stages more frequently and administer the early stages more frequently and administer themore frequently and administer the and administer the 
most effective treatment based on diagnosis. As a result, 
the expected survival rate for patients with malignants with malignant with malignant 
lymphoma may increase.
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