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The gastrointestinal tract is the most common site of ex-
tranodal involvement of non-Hodgkin’s lymphoma, and the 
small intestine is the second most common site following the 
stomach.1 Small-intestinal lymphoma is sometimes compli-
cated by strictures, which have been usually managed with 
surgical resection. In recent years, balloon-assisted endoscopy 
has enabled the diagnosis of small-intestinal lymphoma be-
fore surgery, as well as the evaluation of tumor distribution 
throughout the gastrointestinal tract.2 There have been several 
reports describing the usefulness of endoscopic balloon dila-
tion (EBD) with balloon-assisted endoscopy for small-intes-
tinal strictures that develop during or after chemotherapy.3-5 
Generally, EBD is contraindicated for strictures due to malig-
nancies because perforation resulting from EBD has the po-
tential to cause tumor dissemination in the peritoneal space. 
Chemotherapy is the first-choice treatment for small-intesti-
nal lymphomas because the rate of initial response to chemo-
therapy is relatively high.2 Therefore, endoscopic treatment 
of small-intestinal strictures caused by lymphoma may be 
a reasonable alternative to surgery, as long as it can be per-
formed safely. The aim of this study was to review the efficacy 
and safety of EBD for strictures secondary to small-intestinal 
lymphoma.

A total of 2,081 patients underwent double-balloon endos-
copy (DBE) from April 2005 to January 2017 at Jichi Medical 
University Hospital, and their medical records were retrospec-
tively reviewed. Of the 2,081 patients, 55 had a histological 
diagnosis of small-intestinal lymphoma based on endoscopic 
biopsy or surgical specimens. Follow-up data were available 
for 41 patients. Of these 41 patients, 10 developed symptom-
atic small-intestinal obstruction secondary to small-intestinal 
lymphoma. Of the 10 patients, 9 patients had a single stricture 
and 1 patient had 2 episodes of small-intestinal obstruction 
caused by separate metachronous strictures. In all cases, the 
cause of intestinal obstruction was observed with DBE, and 
failure to pass the endoscope was defined as a stricture. The 
indication for DBE-assisted EBD was a stricture causing 
obstructive symptoms, without an apparent deep ulcer that 
could extend to the muscularis, without severe angulation, 
and with a length of <30 mm. Of 10 patients with strictures, 5 
patients were treated with DBE-assisted EBD (Fig. 1).

DBE-assisted EBD was carried out using a therapeutic 
endoscope (EN-450T5/W, EN-580T; Fujifilm, Tokyo, Japan) 
with a distal attachment (DH-17EN, Fujifilm). A through-
the-scope balloon catheter (CRE PRO GI wire guided; Boston 
Scientific, Natick, MA, USA) was inserted over a guidewire 
(enclosed guidewire or Revowave RWSA-3555I; Piolax Med-
ical Devices, Yokohama, Japan) under fluoroscopic guidance. 
The balloon was slowly and carefully inflated with diluted 
contrast material and maintained in place for 1 min at the 
appropriate pressure under direct vision (Supplementary 
Video 1). The dilation diameter was increased in a stepwise 
manner. In patients who did not achieve complete remission 
after chemotherapy or in whom the diagnosis had not been 
confirmed, the dilation diameter was limited to 10 mm to re-
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duce the risk of perforation. In patients with complete remis-
sion after chemotherapy, the dilation diameter was gradually 
increased to 12–18 mm to facilitate long-term patency. EBD 
was performed after the resolution of obstructive symptoms 
by limiting oral intake. Before the EBD procedure, all patients 
underwent computed tomography to confirm the location 
of the stricture and to determine the optimal insertion route. 
The need for surgical intervention, occurrence of adverse 
events, short-term resolution of obstruction, occurrence of re-
currence of intestinal obstruction, and EBD-free interval were 
assessed. The EBD-free interval was defined as the duration 
between the final EBD and the last clinic visit. This review was 
approved by the institutional review board.

Of the 5 patients treated with DBE-assisted EBD, 3 un-
derwent EBD before achieving complete remission (2 before 
chemotherapy and 1 while receiving chemotherapy), and 2 
underwent EBD after achieving complete remission with che-
motherapy. The patient characteristics are shown in Table 1. 
The endoscopic images before and after the initial DBE-assist-

ed EBD are shown in Fig. 2. 
Three patients underwent EBD before achieving complete 

remission and had a single stricture secondary to small-intes-
tinal lymphoma. Two of these patients (Patients 1 and 2) had 
an initial DBE-assisted EBD before the diagnosis of small-in-
testinal lymphoma was established. The other patient (Patient 
3) developed a jejunal stricture due to relapse of follicular 
lymphoma. After starting chemotherapy, this patient had 
recurrent small-intestinal obstruction that was treated with 
DBE-assisted EBD. The dilation diameter of the initial EBD 
in these 3 patients was <10 mm. After achieving complete re-
mission following treatment with chemotherapy, we gradually 
increased the diameter of dilation to 12–18 mm.

Two patients underwent an initial DBE-assisted EBD after 
achieving complete remission following treatment with che-
motherapy. One of these 2 patients (Patient 4) developed ob-
structive symptoms due to a jejunal stricture that developed 
after chemotherapy for diffuse large B-cell lymphoma. The 
development of restenosis has not been confirmed, with only 

Fig. 1. Flowchart of the study. EBD, endoscopic balloon dilation.
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1 DBE-assisted EBD performed, for 14 months. The other 
patient (Patient 5) developed obstructive symptoms due to a 
jejunal stricture while receiving chemotherapy for follicular 
lymphoma, and underwent DBE-assisted EBD after complet-
ing chemotherapy and achieving a complete remission. After 
the second EBD, there was no relapse of symptoms and no 
restenosis for 21 months.

A total of 13 DBE-assisted EBD procedures were performed 
for the 5 patients. The median follow-up interval between the 
first DBE-assisted EBD and the last clinic visit was 29 months 
(range, 10–130 months). Although 3 patients had a recurrence 
of intestinal obstruction, these strictures could be managed 
with DBE-assisted EBD. Surgery was not needed for any pa-
tient during the follow-up, and no adverse events occurred. 
All DBE-assisted EBD procedures resulted in the short-term 
resolution of obstruction, and the EBD free interval was 21 
months (range, 9–85 months).

This series shows that strictures secondary to small-intesti-
nal lymphoma can be safely treated with DBE-assisted EBD as 
an alternative to surgery. To the best of our knowledge, this is 
the first report showing the effectiveness of EBD for strictures 

caused by small-intestinal lymphoma, with long-term fol-
low-up data.

In patients who achieve complete remission after chemo-
therapy for lymphoma, DBE-assisted EBD has the potential 
to provide long-term patency as long as complete remission is 
maintained. DBE-assisted EBD is already recognized as a safe 
alternative to surgery in patients with benign small-intestinal 
strictures secondary to Crohn’s disease.6,7 As long as complete 
remission is achieved with chemotherapy, the strictures are 
considered benign fibrotic strictures. As inflammation gener-
ally does not reoccur in the strictures, restenosis after EBD is 
rare. However, the occurrence of perforation has been report-
ed following EBD with an 18-mm balloon, performed for a 
stricture secondary to small-intestinal lymphoma after com-
plete remission.8 Therefore, EBD for small-intestinal strictures 
should be performed carefully in a stepwise fashion to prevent 
perforation. The optimal EBD diameter in the small intestine 
has not been strictly defined even in patients with strictures 
due to Crohn’s disease.6 In the present series, we tried to dilate 
to 15 mm, which is safe and provides long-term patency.

EBD is generally contraindicated for strictures due to 

Table 1. Characteristics of Five Patients with a Stricture Secondary to Small Intestinal Lymphoma Who Were Treated with Double-Balloon Endoscopy-Assisted En-
doscopic-Balloon Dilation

DBE-assisted EBD 
before complete remission

DBE-assisted EBD 
after complete remission

Patient 1 2 3 4 5

Age, yr 60 68 68 62 49

Gender Male Male Male Male Female

Histology Follicular  
lymphoma

Marginal zone 
lymphoma

Follicular  
lymphoma

Diffuse large
B-cell lymphoma

Follicular 
lymphoma

Lugano classification Stage II1 Stage II1 Stage II2 Stage IV Stage IV

Number of the stricture 1 1 1 1 1

Location of the stricture Jejunum Jejunum Jejunum Jejunum Jejunum

Timing of the initial EBD Before  
chemotherapy

Before  
chemotherapy

During  
chemotherapy

After 
chemotherapy

After
chemotherapy

Dilation diameter  
of the initial EBD, mm

10 8 10 13.5 15

Length of the stricture  
at the initial EBD, mm

20 10 15 5 5

Total number of EBDs during  
the follow-up period, times

4 4 2 1 2

Mean procedure timea) 

min (range)
55.8 

(38–83)
45.8 

(44–49)
35.5

(30–41)
20 70

(70)

EBD free interval, mo 27 85 9 14 21

Follow-up duration  
after the initial EBD, mo

60 130 10 14 29

DBE, double-balloon endoscopy; EBD, endoscopic balloon dilation.
a)Procedure time is defined as the time from insertion to removal of the endoscope.
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malignancies because of the risk of perforation, which has 
the potential to result in peritoneal dissemination, especially 
in patients who have not yet achieved complete remission. 
Unlike other gastrointestinal malignancies, the first-line treat-
ment for primary small-intestinal lymphoma is chemotherapy 
rather than surgical resection. Therefore, we believe that the 
use of DBE-assisted EBD is justified even before a patient has 
achieved complete remission. The primary purpose of EBD 
before complete remission is not to provide long-term paten-
cy but to prevent a bowel obstruction and allow the patient 
to complete the course of chemotherapy even with dietary 
restriction. In the present series, 3 patients were treated with 
DBE-assisted EBD before or while receiving chemotherapy. 
These 3 patients had localized indolent B-cell lymphoma, 
which has been reported unlikely to cause perforation in its 
natural course.9 To reduce the risk of perforation, we consider 
strictures with deep ulcers that may involve the muscularis as 
a contraindication to EBD, and we limit the dilation diameter 
to 10 mm. Additionally, a stepwise and slow dilation is recom-
mended to avoid perforation. This prudent strategy allows the 
patient to subsequently undergo chemotherapy without the 
need for a surgical intervention.

This study has some limitations. It is a retrospective study 

from a single center, and there is no comparison with surgical 
treatment of a stricture. However, the level of invasiveness is 
different between EBD and surgery, and it is not justifiable 
to perform a randomized-controlled trial including a control 
group treated surgically. Moreover, the number of included 
patients was small. Further large studies are necessary.

In conclusion, DBE-assisted EBD treatment of strictures 
secondary to small-intestinal lymphoma with a favorable 
histology or in complete remission may provide favorable 
outcomes. To minimize the potential risk of perforation, 
a stepwise dilation from a thin diameter may be crucial. 
DBE-assisted EBD has the potential to be a viable alternative 
to surgery. Recurrence of strictures after EBD can be managed 
with repeat EBD. DBE-assisted EBD before a patient achieves 
complete remission may be acceptable.
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Fig. 2. Endoscopic images of 5 cases before and after initial double-balloon endoscopy (DBE)-assisted endoscopic balloon dilation (EBD). (A) Patient 1 has a 2-mm 
stricture due to follicular lymphoma before an initial DBE-assisted EBD. (B) Patient 1: after an initial DBE-assisted EBD. (C) Patient 2 has a 4-mm stricture due to 
marginal zone lymphoma before an initial DBE-assisted EBD. (D) Patient 2: after an initial DBE-assisted EBD. (E) Patient 3 has a 4-mm stricture due to follicular lym-
phoma before an initial DBE-assisted EBD. The mucosa was edematous. (F) Patient 3: after an initial DBE-assisted EBD. (G) Patient 4 has a 6-mm stricture due to 
diffuse large B-cell lymphoma before an initial DBE-assisted EBD. (H) Patient 4: after an initial DBE-assisted EBD. (I) Patient 5 has a 9-mm stricture due to follicular 
lymphoma before an initial DBE-assisted EBD. (J) Patient 5: after an initial DBE-assisted EBD.
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Supplementary Material
Video 1. Double-balloon endoscopy-assisted endoscopic balloon dilation 

for small-intestinal strictures secondary to small-intestinal lymphoma in 
Patient 5 (https://doi.org/10.5946/ce.2019.015.v001).
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