
INTRODUCTION
Crohn’s disease (CD) is a chronic inflammatory disease of 
unknown etiology. CD occurs more frequently in young 
persons, presenting as inflammation involving the entire 
gastrointestinal tract, though mainly the small and large 
intestines, and is associated with complications such as 
intestinal stenosis and fistulation. CD becomes advanced 
with recurrences and relapse, and the quality of life (QOL) 
deteriorates in patients unresponsive to treatment. Thus 
far, no treatment has achieved a complete cure for CD. 
The current treatment strategies aim to control disease 
activity and enhance QOL in patients. Introduction of 
anti-TNF-α antibodies has allowed not only clinical re-
mission but also the achievement of mucosal healing, as 
evidenced by endoscopic remission (1-8).

In CD cases, surgery is not a radical treatment; rather, surgi-
cal treatment aims to manage intestinal inflammation that 
is refractory to medical therapy and to prevent complica-
tions, such as fistulae and stenosis, and should be chosen 
considering the long-term perspective of improvement 
in QOL, while avoiding short-bowel syndrome. Once the 
diagnosis is established, the cumulative recurrence rate is 
reportedly about 10% per year, and the cumulative surgery 
rate is 46–62% at 5 years and 61–75% at 10 years. In particu-
lar, relapse is likely to occur at the anastomotic site, postop-
eratively (9-13). Repeated surgery may cause short-bowel 
syndrome, raising the issue of decreased QOL again (14-16).

Endoscopic balloon dilation (EBD) has been widely 
employed in cases with stenotic lesions of the gastroin-
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ABSTRACT

Background/Aims: Endoscopic balloon dilation (EBD) can serve as an alternative to surgery for intestinal steno-
sis associated with Crohn’s disease (CD). However, there has been controversy regarding the efficacy and safety 
of EBD. Here we sought to determine the therapeutic efficacy and safety of EBD for intestinal stenosis in CD.
Materials and Methods: Of 43 patients with CD accompanied by intestinal stenosis, 30 underwent EBD. These 
30 patients were examined retrospectively in terms of the scope passage rate, surgery-free rate, and whether or 
not the observation of the distal intestinal tract influenced the therapeutic strategy.
Results: The overall scope passage and surgery-free rates were 90.0% and 76.7%, respectively. There were no 
statistically significant differences in the site of the dilated intestinal tract among groups. Patients who had in-
flammation in the distal intestinal tract alone after EBD accounted for 56.7%. The rate of re-dilation was 46.7%, 
and time until re-dilation was 6.6±3.6 months.
Conclusion: EBD was associated with favorable short-term and long-term outcomes and good safety. Observa-
tion of the distal intestinal tract influenced the decision-making process for therapeutic strategies. The results 
of this study suggest that EBD may allow the postponement or even avoidance of surgery, enabling not only 
intestinal dilation but also the evaluation of mucosal healing to be performed. Thus, EBD is considered to be an 
effective alternative treatment for intestinal stenotic lesions in patients with CD.
Keywords: Endoscopic balloon dilation, Crohn’s disease, intestinal stricture 
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testinal tract, regardless of whether such lesions are benign or 
malignant. The recent spread of small bowel endoscopy has al-
lowed us to implement EBD for small bowel lesions in patients 
with CD, leading to the expansion of the indications for EBD. 

Advancements in endoscopic techniques and drug therapy, 
especially biological products, have enabled endoscopic dila-
tion to be applied for intestinal stenosis in patients with CD, 
followed by enhanced medical treatments and the postpone-
ment or even avoidance of surgery (17-25).

Although a number of studies have focused on EBD for intesti-
nal stenosis in CD, its indications, safety, and therapeutic efficacy 
have not yet been completely clarified. This study was therefore 
conducted to elucidate the indications, therapeutic efficacy, and 
safety of EBD for intestinal stenosis in patients with CD.

MATERIALS AND METHODS

Patients and Dilation Definition
Of the 43 patients with CD accompanied by intestinal stenosis 
treated between August 2012 and September 2015, 30 actu-
ally underwent EBD (Figure 1). These 30 patients were investi-
gated retrospectively. Patient information and records on the 
technique were obtained from electronic charts (Table 1).

Endoscopic balloon dilation was indicated for intestinal ste-
nosis in CD cases under the following circumstances: a. there 
were symptoms or there was intestinal dilation on the oral side 
of the stenosis; b. the stenosis precluded a detailed examina-
tion of the distal intestinal tract; c. the length of the stenosis 
was less than 50 mm; d. there was neither fistulation nor ab-
scess formation around the stenosis; e. there was no deep ulcer 
in the stenotic portion; or f. the stenosis was benign. EBD was 
not performed for cases in which the severity of the stenosis 
was mild and allowed the passage of the scope, the stenotic 
portion was severely flexed, the manipulation of the scope was 
difficult, or the guidewire could not be passed through the 
stenosis. All patients provided informed consent to undergo 
EBD, prior to the procedure, after the details of the endoscopic 
examination and the complications of sedation had been ex-
plained. This study was approved by the bioethics committee.

Scopes and Sedation
Although the stenosis in the large intestine or the terminal ile-
um was accessible by a colonoscope, a small bowel endoscope 
was used for cases in which insertion was difficult or the steno-
sis was present in a deep part of the small intestine. Endoscopy 
was performed from anal side in all patients except in one with 
small bowel lesions, for whom a small bowel endoscope was 
inserted orally. The scopes used were as follows: upper gas-
trointestinal endoscopes (GIF-Q260J, GIF-XQ260: OLYMPUS, 
Tokyo, Japan) in 4 cases, colonoscopes (PCF260A, PCF240AI, 
CFQ260AI, CSH260: OLYMPUS, Tokyo, Japan) in 13 cases, and 
small bowel endoscopes (EI-530B, EN-450T5/W:FUJINON, Saita-

ma, Japan) in 13 cases. Balloons were passed to the site of dila-
tion via the scope in all cases. The balloon instruments used 
were CRE (Boston Scientific Co., Natick MA, USA) in 29 cases and 
Hercules (Cook Japan, Tokyo, Japan) in one case. CO2 was used 
for insufflation. EBD was performed under conscious sedation 
with midazolam, pentazocine, or pethidine hydrochloride.

Dilation Methods
Stenotic lesions were visualized using Gastrografin to con-
firm the length, diameter, presence/absence of an associated 
fistula, and the severity of flexion in the stenotic portion. The 
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Figure 1. A flow-chart for outcomes of patients treated with EBD

All patients
n=41

EBD
n=30

No dilation
n=10

No scope passage
n=3

Scope passage
n=27

Re-dilation n=1/3
Operation  n=1/3

Re-dilation n=12/27
Operation  n=3/27

No. of patients	 30

Gender (Male:Female)	 21:9
Age (years)	 36.9±10.7
Smoking (yes)	 5
Disease duration (months)	 160.1±106.0
History of surgery (present)	 17
Disease type (small intestine: small/large  
intestine: large intestine)	 4:21:5
Stenosis	

Site of stenosis (large intestine: small  
intestine: anastomotic site)	 7:15:8
Length of stenosis (mm)	 20.1±11.9

Treatment	
Anti-TNFα antibody	 22
Adrenocortical steroid	 3
Immunomodulator	 19
Elemental diet therapy	 22

Before EBD	
CDAI	 131.4±99.8
CRP (mg/dL)	 1.2±2.3
TP (g/dL)	 7.1±0.7
Alb (g/dL)	 3.8±0.6
ESR (mm/1hr)	 22.4±20.6

Duration of hospital stay (days)	 15.3±17.0
Median time for re-dilation (months) (n=13)	 6.6±3.6
Median time for sugery (months) (n=7)	 7.8±6.8
Observation period (months)	 13.4±9.8
Patients who received 2 or 3 treatments were included.
Patients who received ≥600 kcal/day of enteral nutrition were included.

Table 1. Patient characteristics



distal intestinal tract was defined as that on the oral side of the 
EBD site (on the anal side of the EBD site in patients undergo-
ing peroral endoscopy), and the proximal intestinal tract was 
defined as that on the anal side of the EBD site. The length of 
the stenotic portion was regarded as the length of the stenosis 
up to the site that had the same luminal diameter as that of 
the proximal intestinal tract, and the diameter of the stenosis 
was measured at its narrowest portion in fluoroscopic images. 
Cases with malignant stenosis, as determined by biopsy, were 
excluded. When a case was judged to have an indication for 
EBD, the stenosis, if it was pinhole-like, was dilated to a target 
maximum balloon diameter of 10–12 mm; other types of ste-
noses were dilated stepwise to a diameter of 12–20 mm, ac-
cording to the severity of the narrowing. The duration of the 
dilation procedure was 60 seconds. The dilation balloon was 
inflated under fluoroscopy using water-soluble contrast mate-
rial diluted with water. For dilation, the internal pressure was 
gradually increased and maintained for 60 seconds at the tar-
get diameter. Thereafter, the balloon was deflated and then 
inflated again to a second target diameter. After EBD, the di-
lated portion was observed to examine for lacerations and the 
degree of bleeding. If the endoscope could be passed through 
the EBD site, the distal intestinal tract was observed.

Definitions of Short-Term and Long-Term Success
The short-term outcomes of EBD were evaluated in terms of 
the rate of scope passage after dilation of the stenotic portion, 
and differences in the rates of scope passage were examined in 
relation to the site of dilation. In addition, in order to determine 
whether or not the observation of the distal intestinal tract in 
the stenotic portion influenced the therapeutic strategy, thera-
peutic strategy alterations and related factors were analyzed in 
terms of the presence/absence of inflammation in the distal 
intestinal tract of patients in whom EBD allowed the passage 
of the scope.

The long-term outcomes of EBD were evaluated in terms of 
the surgery-free rate within 3 years after EBD, and the surgery-
free rates were also analyzed in relation to the site of dilation. 
The rate of scope passage and related factors were studied in 
patients who have undergone surgery after EBD versus those 
who did not have. The re-dilation-free rate, the rate of scope 
passage, the surgery-free rate, and other related factors were 
examined in terms of the site of dilation in patients with or 
without re-implementation of EBD. To determine the differ-
ences in success rates between the two types of scopes, small 
bowel endoscopy and conventional endoscopy were com-
pared with regard to the rate of scope passage, the surgery-
free rate, and related factors.

Safety Profile
To evaluate the safety of EBD, complications such as gastro-
intestinal perforation and massive bleeding (requiring blood 
transfusion, accompanied by a hemoglobin decrease of at 
least 2.0 g/dL) were studied.

Statistical Analyses
IBM Statistical Package for the Social Sciences (IBM SPSS; Ar-
monk, NY, USA) version 21.0 (International Business Machines 
Co., Tokyo, Japan) was used for the statistical analyzes of the 
data obtained. Unpaired samples were compared using the t 
test, Welch’s test, Mann-Whitney U test, Pearson’s χ2 test, and 
Fisher’s direct method, while paired samples were compared 
using the paired t test and Wilcoxon signed-rank test. Kaplan–
Meier survival curves and the log-rank test were used for the 
analysis of the cumulative surgery-free rate and the cumulative 
re-dilation-free rate. Differences between variables with <0.05 
were considered significant.

RESULTS

Short-Term Outcome
In the short term, the rate of scope passage was 90.0% for 
the overall intestinal tract, 100.0% for the large intestine, 
93.3% for the small intestine, and 75.0% for the postopera-
tive anastomotic site. There were no statistically significant 
differences in the rate of scope passage among the different 
dilation sites.

Long-Term Outcome
In the long term, the surgery-free rate was 76.7% for the overall 
intestinal tract, 85.7% for the large intestine, 73.3% for the small 
intestine, and 75.0% for the anastomotic site (Figures 2, 3). The 
surgery rate after EBD was significantly higher for anastomotic 
lesions. There were no statistically significant differences in the 
surgery-free rate among the different dilation sites. When re-
lated factors were examined in terms of the presence/absence 
of surgery, the CD activity index at the time of EBD implemen-
tation was significantly higher in patients who underwent sur-
gery (Table 2).
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Figure 2. Cumulative surgery-free rate. The cumulative surgery free rate 
was 76.7% at 3 years after EBD, based on observations over 13.4±9.8 
months after EBD
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The rate of re-dilation was 46.7%, and the observation time un-
til re-dilation was 6.6±3.6 months (Figure 4). EBD was re-imple-
mented in about half of the patients. Among patients who un-
derwent repeat EBD, the intervals of re-implementation of EBD 
were determined by the doctor in charge when there were no 
symptoms. In patients deemed to require EBD re-implemen-
tation, EBD was often performed at the anastomotic site, and 
the length of the stenosis was significantly greater than those 
patients not requiring additional EBD (Figure 5, Table 3).

Inflammation of the Distal Intestinal Tract
The stenotic portion of the distal intestinal tract could be ob-
served after EBD in 27 patients, and inflammation in the distal in-
testinal tract was found in 18 of these patients. Among these 18 
patients, the treatment was actually changed in 11 (61.1%), the 
intensification of treatment was not possible in 4 (22.2%), and a 
treatment change was unnecessary in 3 (16.7%) because muco-
sal inflammation was endoscopically mild. When related factors, 
including the rate of scope passage and the surgery-free rate, 
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Figure 3. Comparison of cumulative surgery-free rates between native 
and anastomotic lesions
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Figure 4. Cumulative re-dilation-free rate. The re-dilation rate after EBD 
was 50% at 1 year
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Figure 5. Comparison of cumulative re-dilation-free rates between native 
and anastomotic lesions. The re-dilation rate after EBD was significantly 
higher for anastomotic lesions. During the observation period, 87.5% of 
the anastomotic lesions required re-dilation
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	 With 	 Without 
	 operation	 operation	 p

No. of patients	 7	 23	

Gender (Male:Female)	 4:3	 17:6	 0.343 

Age (years)	 37.9±8.6	 36.6±11.6	 0.788 

Disease duration (months)	 141.1±147.8	 165.8±96.0	 0.605 

History of surgery (present)	 4	 14	 0.597 

Disease type (small intestine: small/ 
large intestine: large intestine)	 1:6:0	 3:16:4	

Stenosis	

Site of stenosis (non-surgical site:  
anastomotic site)	 5:2	 17:6	 0.623 

Large intestine:small intestine: 
anastomotic site	 1:4:2	 6:11:6	

Length of stenosis (mm)	 23.8±16.4	 18.8±10.5	 0.691 

Treatment	

Anti-TNF α antibody	 4	 18	 0.261 

Adrenocortical steroid	 2	 1	 0.128 

Immunomodulator	 3	 16	 0.429 

Elemental diet therapy	 6	 16	 0.377 

Before EBD	

CDAI	 213.6±164.3	 106.4±58.4	 0.012 

CRP (mg/dL)	 2.5±4.2	 0.8±1.4	 0.638 

TP (g/dL)	 6.9±1.1	 7.1±0.6	 0.386 

Alb (g/dL)	 3.4±1.0	 3.9±0.5	 0.088 

ESR (mm/1hr)	 36.9±28.0	 18.0±16.6	 0.059 

Endoscope insertion (oral:anal)	 0:7	 1:22	 0.767 

Maximum balloon diameter (mm)	 14.1±2.5	 14.0±1.5	 0.739 

Scope passage (yes)	 6	 21	 0.564 

CDAI at the time of EBD was significantly higher in patients who underwent surgery after EBD.

Table 2. Comparison of dilation: with versus without operation



were examined in terms of the presence/absence of inflamma-
tion in the distal intestinal tract, there were no statistically signifi-
cant differences in the background factors, pretreatment blood 
data, or the surgery-free rate. Of the 18 patients, surgery was per-
formed in 6 who had inflammation in the distal intestinal tract, 
whereas none of the 9 patients without inflammation in the dis-
tal intestinal tract underwent surgery (Table 4). Factors necessi-
tating surgery included the insufficient improvement in stenotic 
symptoms after EBD, the failure of remission maintenance due to 
secondary ineffectiveness of anti-TNFα antibody products, and 
the presence of multiple stenoses or ulcers in first-onset cases.

Differences Among Scope Types
The rate of scope passage, the surgery-free rate, and related fac-
tors were analyzed in terms of whether the scope used was a 

small bowel endoscope or a conventional endoscope (Table 5).  
Among the background factors, the serum albumin level be-
fore EBD was significantly lower in patients who underwent 
small bowel endoscopy.

Safety Profile
As a complication of EBD, portal emphysema due to excessive 
CO2 gas insufflation occurred in one patient, but the patient 
responded promptly to conservative treatment. There were 
no serious complications such as gastrointestinal perforation 
or massive bleeding. In terms of mild complications, slight 
bleeding occurred in all patients, fever in one, vomiting in 2, 
and abdominal pain in 3, but all responded well to conserva-
tive treatment.
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Re-dilation	  Yes	 No	 p

No. of patients	 13	 17	

Gender (Male:Female)	 11:2	 10:7	 0.130 

Age (years)	 35.5±9.5	 37.9±11.4	 0.567 

Disease duration (months)	 202.1±118.4	 127.9±82.0	 0.061 

History of surgery (present)	 11	 10	 0.130 

Disease type (small intestine:small/ 
large intestine:large intestine)	 2:9:2	 2:12:3	

Stenosis	

Site of stenosis (non-surgical site: 
anastomotic site)	 6:7	 16:1	

Large intestine:small intestine: 
anastomotic site	 3:3:7	 4:12:1	

Length of stenosis (mm)	 25.4±9.9	 16.0±11.6	 0.016 

Treatment	

Anti-TNF α antibody	 10	 12	 0.515 

Adrenocortical steroid	 2	 1	 0.397 

Immunomodulator	 9	 10	 0.485 

Elemental diet therapy	 11	 11	 0.212 

Before EBD	

CDAI	 137.5±125.9	 126.7±73.4	 0.818 

CRP (mg/dL)	 1.4±2.9	 1.0±1.7	 0.784 

TP (g/dL)	 6.9±0.8	 7.2±0.7	 0.867 

Alb (g/dL)	 3.8±0.7	 3.9±0.6	 0.632 

ESR (mm/1hr)	 20.0±22.3	 24.2±18.9	 0.544 

Endoscope insertion (oral:anal)	 1:12	 0:17	 0.433 

Maximum balloon diameter (mm)	 13.8±1.9	 14.3±1.5	 0.965 

Scope passage (yes)	 12	 15	 0.603 

Surgery (yes)	 3	 4	 0.660  

Anastomotic lesions were more frequent, and the length of the stenosis was significantly 
greater in patients with re-dilation than in those without re-dilation.

Table 3. Comparison of dilation: with versus without re-dilation

Inflammation of distal  
intestinal tract	 Present	 Absent	 p

No. of patients	 18	 9	

Gender (Male:Female)	 12:6	 6:3	 0.672 

Age (years)	 35.3±9.1	 38.8±13.9	 0.458 

Disease duration (months)	 140.9±82.7	 176.8±116.8	 0.385 

History of surgery (present)	 9	 6	 0.343 

Duration of hospital stay (days)	 19.2±20.8	 10.1±8.1	 0.198 

Disease type (small intestine:small/ 
large intestine:large intestine)	 2:12:4	 1:7:1	

Stenosis	

Site of stenosis (non-surgical site: 
anastomotic site)	 14:4	 7:2	 0.695 

Large intestine:small intestine: 
anastomotic site	 5:9:4	 2:5:2	

Length of stenosis (mm)	 20.8±12.6	 19.0±9.7	 0.976 

Treatment	

Anti-TNFα antibody	 12	 7	 0.450 

Adrenocortical steroid	 2	 0	 0.407 

Immunomodulator	 9	 7	 0.167 

Elemental diet therapy	 13	 6	 0.550 

Before EBD	

CDAI	 155.0±116.5	 96.3±51.1	 0.136 

CRP (mg/dL)	 1.8±2.8	 0.2±0.2	 0.121 

TP (g/dL)	 7.2±0.8	 7.0±0.6	 0.553 

Alb (g/dL)	 3.7±0.7	 4.1±0.5	 0.,113 

ESR (mm/1hr)	 27.5±24.2	 14.8±10.1	 0.455 

Endoscope insertion (oral:anal)	 0:18	 1:8	 0.333 

Maximum balloon diameter (mm)	 14.1±1.8	 14.3±1.8	 0.628 

Re-dilation (yes)	 7	 5	 0.393 

Surgery (yes)	 6	 0	 0.063

Table 4. Inflammation of distal intestinal tract



DISCUSSION
Crohn’s disease is a chronic inflammatory bowel disease involv-
ing the entire gastrointestinal tract, and it is complicated by 
stenosis and fistulation, resulting in decreased QOL due to re-
peated operations. EBD is an alternative to surgery in CD cases 
with intestinal stenosis. The use of EBD for the stenotic lesions 
of CD has been reported since the 1990s, with the procedure 
being conducted using an upper gastrointestinal endoscope or 
colonoscope mainly for the stenosis in the upper gastrointesti-
nal tract, in the large intestine, or at the anastomotic site (17-25). 
In recent years, along with the advancements in small bowel 
endoscopy, EBD has been employed for lesions in the small 
intestine (26). However, most investigations of EBD have been 

small-scale cohort studies, and the safety and long-term useful-
ness of EBD have not yet been adequately examined (27-30).

Definitions of the short-term outcomes of EBD have varied 
among previous studies, with some relying on the technical 
success, while others basing their results on the disappearance 
of the stenotic symptoms after EBD. The technical success rate 
of EBD reportedly ranges from 71% to 100%, and the rate of dis-
appearance of the clinical symptoms ranges from 53% to 100% 
(27-31). In this study, one of our aims was the observation of 
the distal intestinal tract during EBD, and the short-term out-
comes of EBD were defined as the scope passage after techni-
cally successful EBD. A previous study demonstrated the rate of 
scope passage to be 73.8% (32), and we obtained a similar rate 
of scope passage after EBD, in this study. As it is often difficult 
to control or hold the scope in cases with lesions in the small 
intestine or at the anastomotic site, the rate of scope passage 
was expected to be low in our cases. However, the therapeutic 
outcomes were equivalent, regardless of the site of the steno-
sis, demonstrating that EBD outcomes do not vary according 
to the site of dilation.

With regard to long-term outcomes, the surgery-free rate for 
the entire patient group was 76.7%. The rate of reoperation 
due to relapse at the anastomotic site is reportedly 25% at 4 
years, such that the surgery-free rate in patients with lesions 
at the anastomotic site was predicted to be lower than that 
in patients with lesions at other sites. However, there were 
no statistically significant differences in the surgery-free rate 
among different lesion sites, indicating that EBD is equally ef-
fective at all stenotic sites (9-13). In this study, patients without 
stenotic symptoms were included as subjects, and the maxi-
mum observation period after EBD was only 3 years. Therefore, 
the cumulative surgery-free rate was approximately 70% at 3 
years, similar to the results of previous studies (17-25,32). The 
cumulative rate of surgery in CD reportedly ranges from 46% to 
62% at 5 years and from 61% to 75% at 10 years. As the cumula-
tive surgery rate after EBD is considered to remain low, it can 
reasonably be suggested that EBD for stenotic lesions allows 
the postponement or even avoidance of surgery, regardless of 
whether or not stenotic symptoms are present (9-13).

It has been reported that symptom relapse occurs in 22–31% 
of patients after EBD, and that re-dilation may be required to 
avoid surgery (27-30). In this study, repeat EBD was required 
in 46.7% of the patients. The rate of re-dilation was particularly 
high at the anastomotic site, presumably because the relapse 
of CD is more likely to occur in this area. In addition, the stenot-
ic portion was significantly longer in patients who underwent 
re-dilation than in those who did not. Considering that previ-
ous studies also showed a higher rate of EBD failure in patients 
with longer stenotic portions, the mucosal inflammation was 
speculated to be severe in cases with long stenotic portions, 
leading to the insufficient efficacy of EBD (30). An important 
premise for the success of EBD is that the local inflammation is 
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	 Small bowel 	Conventional 
	 endoscope	 endoscope	 p

No. of patients	 13	 17	

Gender (Male:Female)	 7:6	 14:3	 0.099 

Age (years)	 37.2±12.8	 36.6±8.7	 0.907 

Disease duration (months)	 136.7±114.4	 177.9±95.4	 0.307 

History of surgery (present)	 7:6	 11:6	 0.547 

Disease type (small intestine:small/ 
large intestine:large intestine)	 4:9:0	 0:12:5	

Stenosis	

Site of stenosis (non-surgical site: 
anastomotic site)	 10:3	 12:5	 0.515 

Large intestine:small intestine: 
anastomotic site	 1:9:3	 6:6:5	

Length of stenosis (mm)	 18.8±11.5	 20.8±12.1	 0.678 

Treatment	

Anti-TNFα antibody	 8	 14	 0.579 

Adrenocortical steroid	 1	 2	 0.603 

Immunomodulator	 7	 12	 0.287 

Elemental diet therapy	 10	 12	 0.515 

Before EBD	

CDAI	 133.8±69.9	 129.6±117.6	 0.490 

CRP (mg/dL)	 1.2±1.9	 1.2±2.6	 0.784 

TP (g/dL)	 6.8±0.7	 7.3±0.7	 0.061 

Alb (g/dL)	 3.6±0.5	 4.0±0.7	 0.038 

ESR (mm/1hr)	 26.4±19.5	 19.4±20.9	 0.187 

Endoscope insertion (oral:anal)	 1:12	 0:17	 0.433 

Maximum balloon diameter (mm)	 14.9±1.3	 13.4±1.7	 0.030 

Scope passage (yes)	 12	 15	 0.603 

Surgery (yes)	 4	 3	 0.340 

In patients who underwent EBD with a small bowel endoscope, EBD was often 
performed for lesions in the small intestine or at the anastomotic site, and the serum 
albumin level was significantly lower.

Table 5. Comparison of scopes



well controlled. Patients with stenosis at the anastomotic site 
or with a long stenotic portion are at a high risk for resteno-
sis. Therefore, in these patients, considering the possible need 
for re-dilation, it is important to conduct periodic surveillance 
after EBD and to determine the optimal timing of re-dilation. 
Further investigation is necessary for establishing the most ap-
propriate interval until re-dilation.

Mucosal healing has recently become a treatment target. Not 
only has the dilation of the stenotic portion but also a de-
tailed evaluation of the mucosa by EBD allowed an accurate 
evaluation of the CD status. In this study, the distal intestinal 
tract could be observed after EBD in 27 patients. In 9 of these 
patients, EBD made accurate inflammation evaluation pos-
sible because the inflammation was limited to the intestinal 
tract distal to the stenosis. In actuality, an intensified treat-
ment had to be considered in most patients who had inflam-
mation in the intestinal tract distal to the stenosis. In addition, 
only patients with inflammation in the distal intestinal tract 
underwent surgery during the observation period, whereas 
none of the patients free from inflammation in the distal in-
testinal tract required surgery. Our results suggest that the 
observation of the distal intestinal tract by EBD would be use-
ful in cases in which reconsideration of the therapeutic strate-
gy is deemed necessary, in addition to providing information 
that facilitates decision-making about surgical treatment. We 
can reasonably speculate that future studies involving larger 
numbers of subjects might yield a statistically significant dif-
ference. Further accumulation of evidence is thus awaited.

Recent advancements in small bowel endoscopy have allowed 
the implementation of EBD for the stenotic lesions of the small 
intestine (27-30). The serum albumin level before EBD was sig-
nificantly lower in patients in whom the small bowel endoscope 
had been used. When lesions are present in the small intestine, 
a chronic state of malnutrition is induced by malabsorption. The 
lower serum albumin level observed in this study might have 
been a reflection of such malnutrition. There was no statistically 
significant difference in the rate of scope passage or the surgery-
free rate between the two types of scopes employed. Although 
EBD using a small bowel endoscope is associated with the tech-
nical difficulty during insertion or when holding the scope, this 
endoscope achieves EBD implementation with results equiva-
lent to those of the conventional endoscope, even in cases with 
stenotic lesions in the small intestine. However, currently, small 
bowel endoscopy is not a common treatment, with the rates of 
its use varying among different countries and regions. Therefore, 
further spread of this procedure is desirable.

The serious complications of EBD include perforation and 
bleeding. The incidence of perforation is reportedly 0–9%, and 
this complication accounts for 5–25% of all cases with serious 
complications (17-25,27-30,33). In this study, portal emphyse-
ma developed in one patient (34); this complication was appar-
ently attributable to the excessive CO2 gas insufflation at the 

time of scope insertion, in addition to a pre-existing tendency 
for intestinal gas retention. Although the examination was dis-
continued in consideration of safety, conservative treatment 
achieved prompt improvement in the patient. None of our 
cases experienced serious complications, such as perforation 
or bleeding requiring blood transfusion, with the results being 
very similar to those of previous studies.

According to etiology, stenosis associated with CD is classified 
into the inflammatory and fibrotic forms. Inflammatory steno-
sis requires the intensification of medical treatment or EBD, and 
fibrotic stenosis is considered to be a good indication for EBD. 
Although these two types of stenoses have not been clearly 
differentiated by means of endoscopic findings, magnetic 
resonance imaging can reportedly differentiate between the 
inflammatory and fibrotic forms of stenosis (35). If the differen-
tiation between the inflammatory and fibrotic forms of steno-
sis becomes more accurate and feasible in the future, it will be 
easier to further investigate the indications for EBD.

The results of this study demonstrate that EBD is associated 
with favorable short-term and long-term outcomes and a high 
level of safety, that EBD performed with a small bowel endo-
scope provides therapeutic results equivalent to those of the 
conventional endoscope, and finally, that the observation of 
the distal intestinal tract by EBD influences the decision-mak-
ing for therapeutic strategies. Our observations also suggest 
that EBD may allow the postponement or even avoidance of 
surgery. Thus, EBD is useful not only for intestinal dilation but 
also for evaluating mucosal healing, serving as an effective al-
ternative treatment for intestinal stenotic lesions in CD.
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