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Abstract
BACKGROUND 
Single balloon enteroscopy (SBE) allows ease of access for small bowel visual-
ization and has multiple diagnostic and therapeutic indications. It provides the 
advantage of performing various therapeutic interventions alongside the diag-
nostic procedure. SBE has also been considered a relatively safe procedure with 
no major complications.

AIM 
To investigate the indications, safety, and clinical yield of SBE, and determine its 
effect on disease outcome.

METHODS 
A retrospective, descriptive study was conducted at a tertiary care hospital in 
Karachi, Pakistan. Medical records of 56 adult patients (≥ 18 years) who under-
went SBE between July 2013 and December 2021 were reviewed and data were 
collected using a structured proforma. A descriptive analysis of the variables was 
performed using Statistical Package of Social Sciences Version 19. Results are 
reported as the mean ± SD for quantitative variables and numbers and per-
centages for qualitative variables. Missing data are reported as unknown.

RESULTS 
A total of 56 patients who underwent 61 SBE procedures were included. The 
mean age was 50.93 ± 16.16 years, with 53.6% of them being males. Hypertension 
(39.3%) and diabetes mellitus (25.0%) were the most common pre-existing com-
orbidities. Obscure gastrointestinal bleed (39.3%) was the most common 
indication for enteroscopy, followed by chronic diarrhea (19.7%) and unexplained 
anemia (16.4%). The majority of procedures were performed in the endoscopy 
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suite (90.2%) under monitored anaesthesia care (93.4%). Most procedures were diagnostic (91.8%) 
and completed without complications (95.1%). The depth of examination ranged from 95 cm to 500 
cm with a mean of 282.05 ± 90.04 cm. The most common findings were inflammation and 
ulcerations (29.5%), followed by masses (19.7%) and vascular malformations (14.8%). As a result of 
the findings, a new diagnosis was made in 47.5% of the cases and a previous one was ruled out in 
24.6% of them; 65.6% of the cases had a change in management.

CONCLUSION 
SBE is a suitable modality for investigating diseases in the small bowel. It is shown to be 
technically efficient and reasonably safe and is associated with high diagnostic and therapeutic 
yield.

Key Words: Single balloon enteroscopy; Small bowel diseases; Gastrointestinal bleed; Small bowel endo-
scopy; Small bowel; Balloon-assisted enteroscopy
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Core Tip: Single balloon enteroscopy (SBE) is a safe and effective modality which allows ease of access 
for small bowel visualization. The procedure has multiple diagnostic and therapeutic indications. 
However, there is insufficient data published reporting its efficacy and impact. In this study, we analysed 
our single centre data of adults who underwent SBE between 2013 and 2021. We report patient 
demographics, procedure indications, and procedure findings. Based on our results, we can assess the 
indications, safety, and clinical yield of SBE, and determine its effect on disease outcome.
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INTRODUCTION
For decades, gastroenterologists have been challenged by the lack of proper visualization provided by 
standard endoscopies to the small intestine, with many of its areas being difficult to access without an 
intra-operative endoscopy procedure[1]. Enteroscopy has been a significant breakthrough in this field, 
allowing access to most of the small bowel using endoscopic techniques without the need for surgery
[2]. Initially, Push enteroscopy was established in the 1980s. However, it was associated with a limited 
depth of penetration into the small bowel, up till the level of the proximal jejunum, due to difficulty in 
manoeuvring it further. This was followed by the advent of the push-and-pull enteroscopy in 2001, also 
known as double balloon enteroscopy (DBE). DBE, as its name suggests, consists of two balloons: One 
on the tip of the enteroscope and the other on an overtube at the scope’s distal end. The controlled 
inflation and deflation of the balloons allow the enteroscope to properly proceed without causing over-
looping of the intestine. The volumes and pressures in the balloons are also measurable and are mon-
itored throughout the procedure. As a result, DBE furthered the reach of the enteroscope and was seen 
to improve diagnostic yield, thereby overcoming the limitations of its preceding modality[1-4].

The single balloon enteroscopy (SBE) system was launched in 2007 as an alternative to DBE. SBE 
consists of only one balloon attached to the overtube at the scope’s distal end and is relatively easier to 
use. The tip of the enteroscope is angled during withdrawal of the scope in the small bowel to achieve 
stable positioning and insufflation of the overtube is performed using a pressure-controlled pump[5]. 
Both methods have been shown to yield significant and similar therapeutic and diagnostic yield[6-9].

Small bowel capsule endoscopy is currently the first-line recommended technique for investigation of 
the small bowel in patients with obscure gastrointestinal bleed. This is often used as a preliminary 
examination prior to device assisted enteroscopy (DAE) if further investigation is clinically indicated[10,
11]. According to the most recent European Society of Gastrointestinal Endoscopy guidelines, DAE is 
also particularly recommended in patients with co-morbidities and/or those undergoing a therapeutic 
procedure since all endoscopic therapeutic procedures can be undertaken at the time of DAE[12].

The most common indication for small bowel enteroscopy is obscure gastrointestinal bleeding, 
defined as bleeding from the gastrointestinal (GI) tract that persists or recurs without an obvious cause 
after esophagogastroduodenoscopy, colonoscopy, and radiographic evaluation of the small bowel[13]. 
Other indications include chronic diarrhea, Crohn’s disease, refractory celiac disease, small bowel 
malignancies, suspected nonsteroidal anti-inflammatory drug-induced small bowel injury, suspicion of 
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small bowel obstruction, and detection of polyps in patients with polyposis syndromes[7]. Enteroscopy 
can also be performed in patients presenting with several different symptoms, with no specific 
diagnostic results yielding from regular endoscopy. The advantage of SBE compared to other techniques 
for visualizing the small bowel, such as capsule endoscopy and radiologic methods, is in the ability to 
perform a wide variety of therapeutic interventions alongside the diagnostic procedure[14]. SBE has 
also been considered a relatively safe procedure with no major complications. The safety profile has 
been shown to match that of DBE overall, and the only major complications seen have been those that 
have resulted due to perforations[15].

While the existing literature has highlighted great diagnostic and therapeutic benefits of SBE, the data 
regarding its outcomes are scarce and not widely generalizable. The equipment costs and specialized 
training requirements could be reasons as to why SBE is not a commonly practiced procedure.

There is currently limited published data from developing countries detailing enteroscopy utility and 
outcomes. We aimed to explore the role of small bowel push enteroscopy in our population and study 
its indications, safety, findings, complications, diagnostic yield, and effect on disease outcome, in order 
to increase the body of knowledge regarding this procedure.

MATERIALS AND METHODS
This was a retrospective observational study conducted in a tertiary care referral centre in Karachi, the 
largest and most populated metropolitan city of Pakistan. Ethical approval and exemption were granted 
by the Ethical Review Committee of the institution on December 31, 2020 (2020-5760-15324).

Medical records of all adult patients above the age of 18 years who underwent a SBE procedure at the 
Aga Khan University Hospital from July 3, 2013 to December 31, 2021 were identified by random 
sampling, using the hospital’s information medical record system. A chart review was conducted for all 
eligible patients. For each medical record, a proforma was completed regarding patient demographics, 
comorbidities, clinical presentation, medication history, procedure details, and enteroscopy and biopsy 
findings. In order to determine the procedure yield, a through chart review of the in- and out-patient 
hospital course was conducted (see Appendix: Enteroscopy questionnaire).

Our inclusion criteria were all adult patients over the age of 18 years who underwent a SBE 
procedure at the hospital within our study period. There were no exclusion criteria. All patients signed 
an informed consent form prior to the procedure (see Appendix: Consent form). Patient outcomes were 
defined as a change or otherwise in the patient’s diagnosis and management as a result of the findings 
of the procedure.

A descriptive analysis was performed for patient demographics, clinical characteristics, and enter-
oscopy details. Data were analysed descriptively. Results are reported as the mean ± SD for quantitative 
variables and numbers and percentages for qualitative variables. Missing data are reported as unknown. 
Data were analysed using Statistical Package of Social Sciences (SPSS) Version 19. The statistical 
methods of this study were reviewed by Safia Awan of the Aga Khan University Hospital.

RESULTS
Our final study population comprised of a total of 56 patients (Table 1) who underwent a total of 61 
procedures. The mean age of our sample was 50.93 ± 16.16 years, with the majority being males (53.6%, 
n = 30). Hypertension (39.3%, n = 22) and diabetes mellitus (25.0%, n = 14) were the most common pre-
existing comorbidities. Prior medication use included antiplatelet (5.4%, n = 3) and non-steroidal anti-
inflammatory drug (3.6%, n = 2) therapy, which is known to be associated with GI injury such as 
obscure bleeding and inflammation[13-14]. No patient in our study sample was on anticoagulation 
medications.

The clinical findings and outcomes of the 61 enteroscopy procedures are outlined in Table 2. Obscure 
gastrointestinal bleed was the most common enteroscopy indication (39.3%, n = 24), followed by chronic 
diarrhea (19.7%, n = 12). Other indications included unexplained anemia (16.4%, n = 10), enteric 
thickening and inflammatory changes on imaging (11.5%, n = 7), small intestinal space occupying lesion 
(11.5%, n = 7), persistent vomiting (9.8%, n = 6), weight loss (6.6%, n = 4), and malabsorption syndrome 
(6.6%, n = 4). Most of the procedures were performed in the endoscopy suite (90.2%, n = 55) under 
monitored anaesthesia care (93.4%, n = 57). However, 9.8% (n = 6) of cases were done in the main 
operating room, with 8.2% (n = 5) due to patient comorbidities and 1.6% (n = 1) in conjunction with an 
additional surgical procedure.

The majority of the enteroscopy procedures were diagnostic (91.8%, n = 56). Interventions were 
carried out following 27.8% of the cases. Out of these, 13.1% (n = 8) were enteroscopic interventions like 
polypectomy, argon plasma coagulation, adrenaline sclerotherapy, hemoclip attachment and stent 
removal, 9.8% (n = 6) were surgical interventions, and 4.9% (n = 3) were radiological interventions like 
angioembolization, which followed post procedure.
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Table 1 Patient characteristics (n = 56)

mean ± SD Median Range

Age 50.93 ± 16.16 47 26-87

n %

Male 30 53.6Gender

Female 26 46.4

Hypertension 22 39.3

Diabetes mellitus 14 25

Chronic kidney disease 6 10.7

Chronic liver disease 4 7.1

Ischemic heart disease 3 5.4

Inflammatory bowel disease 3 5.4

Cerebrovascular accident 2 3.6

Asthma 2 3.6

Comorbidities

Rheumatoid arthritis 1 1.8

Antiplatelets 3 5.4

Non-steroidal anti-inflammatory drugs 2 3.6

Prior medications

Anticoagulation 0 0

The depth of the enteroscopy examination ranged from 95 cm to 500 cm with a mean of 282.05 ± 90.04 
cm. Enteroscopy examination was normal in 44.3% (n = 27) of the cases, while inflammation and 
ulcerations were seen in 29.5% (n = 18), space occupying lesions and masses in 19.7% (n = 12), vascular 
malformations in 14.8% (n = 9), and active bleeding in 8.2% (n = 5). A biopsy was obtained in 33 (54.1%) 
cases and the results included non-specific inflammation (63.6%, n = 21), malignancies or dysplasia 
(27.2% n = 9), villous atrophy (3.0% n = 1), and presence of Giardia (3.0%, n = 1). Out of the 
malignancies/dysplasia, 15.2% (n = 5) of the cases were adenocarcinoma, and there was one case each of 
adenomatous polyp (3.0%), inflammatory polyp (3.0%), hamartomous polyp (3.0%), and lymphoma 
(3.0%).

There was no mortality recorded in our study. Most procedures were successfully completed without 
any complications, while complications were seen in three (4.9%) procedures. All complications were 
either conservatively managed or resolved spontaneously following the procedure.

One patient had premature ventricular contractions during the procedure which were conservatively 
managed and resolved while another developed hemodynamic instability which resolved spontan-
eously post procedure. The third patient developed aspiration pneumonia post procedure which 
resolved with antibiotics.

The clinical yield of the SBE procedures in our study was determined by quantifying the change in 
diagnosis and management. A classification of a change in diagnosis was made when a diagnosis which 
was made prior to the enteroscopy procedure was either modified or disproven following the procedure 
findings. There was a change in diagnosis in 72.1% (n = 44) of the cases. Out of these, a new diagnosis 
was made in 47.5% (n = 29) of the cases (termed as positive changes) while a previous diagnosis was 
disproven in 24.6% (n = 15) (termed as negative changes). A classification of a change in management 
was made when a management plan which was made prior to the enteroscopy procedure was either 
modified or disproven following the procedure findings. There was a change in management in 65.6% (
n = 40) of the cases.

DISCUSSION
Our study adds to the limited published literature regarding SBE experience from a tertiary care 
hospital in a developing country. A few studies analysing the indications, efficacy, outcomes, and safety 
of enteroscopy procedures have been carried out in various countries. The efficacy of SBE was also 
compared with that of double balloon enteroscopy in several retrospective studies and meta-analyses
[16-20]. Moreels et al[21] conducted a case series in 2016 evaluating the therapeutic actions of SBE using 
a new prototype and highlighting its benefits. Studies have also been carried out to evaluate the efficacy 
of SBE in non-invasive evaluation of obscure gastrointestinal bleeding and Crohn’s disease, but there 



Inam M et al. Single balloon enteroscopy

WJGE https://www.wjgnet.com 559 September 16, 2022 Volume 14 Issue 9

Table 2 Clinical variables of single balloon enteroscopy (n = 61)

n %

Obscure gastrointestinal bleeding 24 39.3

Chronic diarrhea 12 19.7

Unexplained anemia 10 16.4

Enteric thickening/inflammatory changes on imaging 7 11.5

Small intestinal space occupying lesion 7 11.5

Persistent vomiting 6 9.8

Weight loss 4 6.6

Enteroscopy indication

Malabsorption syndrome 4 6.6

Endoscopy suite 55 90.2Procedure location

Operating room 6 9.8

Monitored anaesthesia care 57 93.4Sedation

General anaesthesia 4 6.6

Diagnostic 56 91.8Procedure

Therapeutic 5 8.2

mean ± SD Median Range

Depth of procedure (cm) 282.05 ± 90.04 300 95-500

Normal 27 44.3

Inflammation and ulcerations 18 29.5

Space occupying lesions and masses 12 19.7

Vascular malformations 9 14.8

Bleeding 5 8.2

Enteroscopy findings

Ascaris worm 1 1.6

Non-specific inflammation 21 63.6

Malignancy/dysplasia

Adenocarcinoma 5 15.2

Adenomatous polyp 1 3

Inflammatory polyp 1 3

Hamartomous polyp 1 3

Lymphoma 1 3

Villous atrophy 1 3

Presence of Giardia 1 3

Biopsy findings (n = 33)

Normal 1 3

Yes 3 4.9Complications

No 58 95.1

Yes

Positive change 29 47.5

Negative change 15 24.6

Change in diagnosis

No 17 27.9

Yes 40 65.6Change in management

No 21 34.4

Interventions Enteroscopic
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Angioembolization 4 6.6

Argon plasma coagulation 3 4.9

Polypectomy 3 4.9

Adrenaline sclerotherapy 3 4.9

Red blood cell scintography 1 1.6

Surgical 6 9.8

Radiological 3 4.9

was a dearth of data describing experiences over many years for all cause indications, which 
additionally limits data providing information regarding the safety and efficacy of the procedure[22-24].

The demographics of our patient population are comparable to those of other studies from Korea and 
India, which reported a mean age of 50-55 years and the majority of males (52.9%-69.1%). However, a 
study conducted in the United States had a higher mean age at 62 ± 17 years[25]. In agreement with our 
results, published studies report obscure GI bleeding as the most common indication, ranging from 48% 
to 97%, in patients undergoing SBE. Other common indications included anemia, chronic diarrhea, 
lesions, polyposis, and Crohn’s disease, amongst others, in various proportions[18,22,25].

Ulcers (19.6%), tumors (16.7%), and vascular malformations (14.7%) were the most common findings 
in a single-centre retrospective study conducted in China to test the diagnostic yield and safety of SBE
[23]. Overall, the findings reported in the literature are similar and proportional to those seen in our 
study population.

We determined a high safety profile of SBE in our patients, with non-severe complications arising in 
only three (4.9%) of the cases, which were subsequently conservatively managed. There were no cases of 
severe complications reported in our patients. This is in accordance with the previous literature which 
shows a very low incidence of any adverse effects following SBE. A meta-analysis including four studies 
showed no evidence of any severe adverse effects such as bowel perforation, bleeding, or pancreatitis
[26]. It has also been previously reported that the adverse effects seen in SBE procedures were 
comparable to those seen in DBE procedures, with both being marked as safe according to a single-
centre retrospective analysis. However, the study accounted for a performance bias as all the procedures 
were carried out by a single endoscopist, who was trained in the procedure[20]. One study on the usage 
of emergency SBE concluded that the incidence of adverse effects was lower when general anaesthesia 
was used as compared to when it was performed under conscious sedation[23]. Our SBE procedures 
were always performed by the same team of endoscopists with significant expertise as well, resulting in 
no major adverse effects.

A similar study reported a mean depth as 23 ± 87 cm beyond the ligament of Treitz with a range of 
20-400 cm, in accordance with our findings[22]. In a randomized controlled trial, the mean depth of 
insertion of anterograde SBE procedures was found to be 203.8 cm[24]. A previous study has also been 
shown to explain a method used by endoscopists to assess the depth of insertion which is based on 
advancement with each push-and-pull manoeuvre in cases of DBE[25].

In our study, 65.6% (n = 40) of the procedures resulted in a change in management and 72.1% (n = 44) 
had a change in diagnosis following enteroscopy findings. The literature reports diagnostic yields of 
SBE ranging from 47% to 65%, and therapeutic yields from 25% to 42%[18,20,22,25].

A single centre retrospective study published in 2020 studied the safety and diagnostic yield of 
capsule endoscopy in the investigation of obscure gastrointestinal bleeds[10]. The study population 
included 58.6% of males with a mean age of 67.7 ± 14.4 years. The results showed a diagnostic yield of 
73.8%, revealing clinically significant bleeds which were missed at gastroscopy or colonoscopy in 30.3% 
of patients.

The limitations of our study include a retrospective, single-centre analysis. While our sample size is 
relatively small compared to that of other similar studies, it included all patients who underwent a SBE 
procedure at our institution over an 8-year period. However, our study findings are solely repres-
entative of a South Asian population in a low-middle income country (LMIC). Our study also notes a 
lack of a standardized reporting template for SBE depth of examination that may be used interna-
tionally.

Our observed findings can be used to guide further research, as the current literature on the clinical 
indications, safety profile, diagnostic yield, and patient outcomes of enteroscopy is not sufficient to 
provide the basis for the development of guidelines, especially in LMICs. Additional prospective studies 
with larger sample sizes are recommended to grasp a thorough understanding of the indications and 
efficacy of SBE. Long-term follow-up studies will also be beneficial in demonstrating the clinical impact 
of SBE.
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CONCLUSION
Our study reports an encouraging single centre tertiary care experience of SBE over an 8-year period. 
We conclude that SBE is a safe and effective method with a high clinical impact on precise diagnosis and 
management of small bowel diseases.

ARTICLE HIGHLIGHTS
Research background
Single balloon enteroscopy (SBE) is a procedure that has greatly improved the access to small bowel 
visualization, particularly of the mid and distal parts of the small bowel. In addition to being used as a 
diagnostic tool, SBE can also be used to perform a number of therapeutic interventions. SBE is a 
relatively safe procedure with a low incidence of complications and a good diagnostic and therapeutic 
yield. One of the most common indications generally seen is intestinal bleeding.

Research motivation
Since SBE is a relatively new procedure, there is still an absence of viable literature about it from the 
developing world countries like Pakistan. Due to the good yields from this procedure, proper 
adaptation of this technique in these places can greatly be used to improve healthcare outcomes partic-
ularly pertaining to small bowel problems by improving timely diagnosis and management.

Research objectives
To investigate the indications, procedures, findings, and safety of SBE procedures and to correlate their 
effects on the disease outcomes.

Research methods
We performed a retrospective descriptive study at a tertiary care hospital in Pakistan and investigated 
all the SBE procedures carried out between July 2013 and December 2021. A total of 56 patients 
underwent 61 SBE procedures during this time period. We collected data using patient files and 
electronic health records using a structured proforma. It was interpreted and then categorized and 
analyzed using the SPSS software.

Research results
Our study population consisted of 56 patients who underwent 61 SBE procedures at a tertiary care 
hospital over the study period. The mean age of the sample was 50.93 ± 16.16 years and 53.6% of the 
sample was male. The most common comorbidities in the patient population were hypertension (39.3%) 
and diabetes mellitus (25.0%). The most common indications for conducting the SBE procedure were 
obscure gastrointestinal bleed (39.3%), chronic diarrhea (19.7%), and unexplained anemia (16.4%). Other 
indications included enteric thickening or inflammatory changes on imaging, space occupying lesions, 
persistent vomiting, weight loss, and malabsorption syndromes. Most of the procedures were 
conducted in the endoscopy suite while 9.8% (n = 6) required the operation room due to patient 
comorbidities or being in conjunction with a surgical procedure. The majority of the procedures were 
carried under monitored anesthesia care (93.4%) while the rest were done under general anesthesia. 
Most procedures were diagnostic (91.8%) and completed without complications (95.1%). The depth of 
examination ranged from 95 cm to 500 cm with a mean of 282.05 ± 90.04 cm. The most common 
enteroscopy findings were inflammation and ulcerations (29.5%), followed by masses (19.7%) and 
vascular malformations (14.8%). Biopsy samples were taken in 33 of the cases and the most common 
biopsy finding was non-specific inflammation (63.6%). As a result of the findings, a new diagnosis was 
made in 47.5% of the cases and a previous one was ruled out in 24.6% of them; 65.6% of the cases had a 
change in management.

Research conclusions
Through our study findings, we concluded that SBE is a useful method in diagnosing small bowel 
problems with a good yield. It is also relatively safe and has a low risk of complications.

Research perspectives
More research needs to be conducted on the usage and yields from SBE procedures in low-middle 
income countries with larger samples. There also needs to be a standardized method to record the 
details of enteroscopy procedures.



Inam M et al. Single balloon enteroscopy

WJGE https://www.wjgnet.com 562 September 16, 2022 Volume 14 Issue 9

FOOTNOTES
Author contributions: Inam M participated in the acquisition, analysis, and interpretation of the data, and assisted in 
manuscript writing and review; Karim MM participated in the acquisition and interpretation of the data, and assisted 
in manuscript writing and review; Tariq U participated in the acquisition of the data and assisted in manuscript 
writing and review; Ismail FW conceptualized, designed, and supervised the study, participated in the acquisition 
and interpretation of the data, and assisted in manuscript writing and review; all authors have read and approved 
the final manuscript.

Institutional review board statement: Approval was obtained for this study from the Ethical Review Committee of the 
Aga Khan University Hospital, Karachi, Pakistan.

Informed consent statement: All study participants, or their legal guardian, provided informed written consent prior 
to study enrolment.

Conflict-of-interest statement: There are no conflicts of interest to report.

Data sharing statement: No additional data are available.

STROBE statement: The authors have read the STROBE Statement-checklist of items, and the manuscript was 
prepared and revised according to the STROBE Statement-checklist of items.

Open-Access: This article is an open-access article that was selected by an in-house editor and fully peer-reviewed by 
external reviewers. It is distributed in accordance with the Creative Commons Attribution NonCommercial (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: https://creativecommons.org/Licenses/by-nc/4.0/

Country/Territory of origin: Pakistan

ORCID number: Maha Inam 0000-0002-7948-1964; Masood M Karim 0000-0002-2513-7842; Umar Tariq 0000-0001-5285-
4276; Faisal Ismail 0000-0003-0983-0644.

S-Editor: Wang LL 
L-Editor: Wang TQ 
P-Editor: Wang LL

REFERENCES
Gerson LB, Flodin JT, Miyabayashi K. Balloon-assisted enteroscopy: technology and troubleshooting. Gastrointest Endosc 
2008; 68: 1158-1167 [PMID: 19028224 DOI: 10.1016/j.gie.2008.08.012]

1     

May A. Balloon enteroscopy: single- and double-balloon enteroscopy. Gastrointest Endosc Clin N Am  2009; 19: 349-356 
[PMID: 19647644 DOI: 10.1016/j.giec.2009.04.003]

2     

May A, Nachbar L, Schneider M, Ell C. Prospective comparison of push enteroscopy and push-and-pull enteroscopy in 
patients with suspected small-bowel bleeding. Am J Gastroenterol  2006; 101: 2016-2024 [PMID: 16968508 DOI: 
10.1111/j.1572-0241.2006.00745.x]

3     

Yamamoto H, Sekine Y, Sato Y, Higashizawa T, Miyata T, Iino S, Ido K, Sugano K. Total enteroscopy with a nonsurgical 
steerable double-balloon method. Gastrointest Endosc  2001; 53: 216-220 [PMID: 11174299 DOI: 
10.1067/mge.2001.112181]

4     

May A, Nachbar L, Wardak A, Yamamoto H, Ell C. Double-balloon enteroscopy: preliminary experience in patients with 
obscure gastrointestinal bleeding or chronic abdominal pain. Endoscopy  2003; 35: 985-991 [PMID: 14648408 DOI: 
10.1055/s-2003-44582]

5     

Kawamura T, Yasuda K, Tanaka K, Uno K, Ueda M, Sanada K, Nakajima M. Clinical evaluation of a newly developed 
single-balloon enteroscope. Gastrointest Endosc  2008; 68: 1112-1116 [PMID: 18599052 DOI: 
10.1016/j.gie.2008.03.1063]

6     

Kobayashi K, Haruki S, Sada M, Katsumata T, Saigenji K. Single-balloon enteroscopy. Nihon Rinsho  2008; 66: 1371-
1378 [PMID: 18616130]

7     

Ohtsuka K, Kashida H, Kodama K, Mizuno K, Inoue H, Kudo S. Diagnosis And Treatment Of Small Bowel Diseases 
With A Newly Developed Single Balloon Endoscope. Dig Endosc  2008; 20: 134-137 [DOI: 
10.1111/j.1443-1661.2008.00791.x]

8     

Tsujikawa T, Saitoh Y, Andoh A, Imaeda H, Hata K, Minematsu H, Senoh K, Hayafuji K, Ogawa A, Nakahara T, Sasaki 
M, Fujiyama Y. Novel single-balloon enteroscopy for diagnosis and treatment of the small intestine: preliminary 
experiences. Endoscopy  2008; 40: 11-15 [PMID: 18058613 DOI: 10.1055/s-2007-966976]

9     

Innocenti T, Dragoni G, Roselli J, Macrì G, Mello T, Milani S, Galli A. Non-small-bowel lesions identification by capsule 
endoscopy: A single centre retrospective study. Clin Res Hepatol Gastroenterol  2021; 45: 101409 [PMID: 32245690 DOI: 
10.1016/j.clinre.2020.03.011]

10     

Pennazio M, Spada C, Eliakim R, Keuchel M, May A, Mulder CJ, Rondonotti E, Adler SN, Albert J, Baltes P, Barbaro F, 11     

https://creativecommons.org/Licenses/by-nc/4.0/
http://orcid.org/0000-0002-7948-1964
http://orcid.org/0000-0002-7948-1964
http://orcid.org/0000-0002-2513-7842
http://orcid.org/0000-0002-2513-7842
http://orcid.org/0000-0001-5285-4276
http://orcid.org/0000-0001-5285-4276
http://orcid.org/0000-0003-0983-0644
http://orcid.org/0000-0003-0983-0644
http://www.ncbi.nlm.nih.gov/pubmed/19028224
https://dx.doi.org/10.1016/j.gie.2008.08.012
http://www.ncbi.nlm.nih.gov/pubmed/19647644
https://dx.doi.org/10.1016/j.giec.2009.04.003
http://www.ncbi.nlm.nih.gov/pubmed/16968508
https://dx.doi.org/10.1111/j.1572-0241.2006.00745.x
http://www.ncbi.nlm.nih.gov/pubmed/11174299
https://dx.doi.org/10.1067/mge.2001.112181
http://www.ncbi.nlm.nih.gov/pubmed/14648408
https://dx.doi.org/10.1055/s-2003-44582
http://www.ncbi.nlm.nih.gov/pubmed/18599052
https://dx.doi.org/10.1016/j.gie.2008.03.1063
http://www.ncbi.nlm.nih.gov/pubmed/18616130
https://dx.doi.org/10.1111/j.1443-1661.2008.00791.x
http://www.ncbi.nlm.nih.gov/pubmed/18058613
https://dx.doi.org/10.1055/s-2007-966976
http://www.ncbi.nlm.nih.gov/pubmed/32245690
https://dx.doi.org/10.1016/j.clinre.2020.03.011


Inam M et al. Single balloon enteroscopy

WJGE https://www.wjgnet.com 563 September 16, 2022 Volume 14 Issue 9

Cellier C, Charton JP, Delvaux M, Despott EJ, Domagk D, Klein A, McAlindon M, Rosa B, Rowse G, Sanders DS, Saurin 
JC, Sidhu R, Dumonceau JM, Hassan C, Gralnek IM. Small-bowel capsule endoscopy and device-assisted enteroscopy for 
diagnosis and treatment of small-bowel disorders: European Society of Gastrointestinal Endoscopy (ESGE) Clinical 
Guideline. Endoscopy  2015; 47: 352-376 [PMID: 25826168 DOI: 10.1055/s-0034-1391855]
Rondonotti E, Spada C, Adler S, May A, Despott EJ, Koulaouzidis A, Panter S, Domagk D, Fernandez-Urien I, Rahmi G, 
Riccioni ME, van Hooft JE, Hassan C, Pennazio M. Small-bowel capsule endoscopy and device-assisted enteroscopy for 
diagnosis and treatment of small-bowel disorders: European Society of Gastrointestinal Endoscopy (ESGE) Technical 
Review. Endoscopy  2018; 50: 423-446 [PMID: 29539652 DOI: 10.1055/a-0576-0566]

12     

Raju GS, Gerson L, Das A, Lewis B; American Gastroenterological Association. American Gastroenterological 
Association (AGA) Institute technical review on obscure gastrointestinal bleeding. Gastroenterology  2007; 133: 1697-
1717 [PMID: 17983812 DOI: 10.1053/j.gastro.2007.06.007]

13     

Yamamoto H, Kita H, Sunada K, Hayashi Y, Sato H, Yano T, Iwamoto M, Sekine Y, Miyata T, Kuno A, Ajibe H, Ido K, 
Sugano K. Clinical outcomes of double-balloon endoscopy for the diagnosis and treatment of small-intestinal diseases. Clin 
Gastroenterol Hepatol  2004; 2: 1010-1016 [PMID: 15551254 DOI: 10.1016/s1542-3565(04)00453-7]

14     

Aktas H, de Ridder L, Haringsma J, Kuipers EJ, Mensink PB. Complications of single-balloon enteroscopy: a prospective 
evaluation of 166 procedures. Endoscopy  2010; 42: 365-368 [PMID: 20178072 DOI: 10.1055/s-0029-1243931]

15     

Lanas Á, Carrera-Lasfuentes P, Arguedas Y, García S, Bujanda L, Calvet X, Ponce J, Perez-Aísa Á, Castro M, Muñoz M, 
Sostres C, García-Rodríguez LA. Risk of upper and lower gastrointestinal bleeding in patients taking nonsteroidal anti-
inflammatory drugs, antiplatelet agents, or anticoagulants. Clin Gastroenterol Hepatol  2015; 13: 906-12.e2 [PMID: 
25460554 DOI: 10.1016/j.cgh.2014.11.007]

16     

Laine L. Gastrointestinal effects of NSAIDs and coxibs. J Pain Symptom Manage  2003; 25: S32-S40 [PMID: 12604155 
DOI: 10.1016/s0885-3924(02)00629-2]

17     

Kim TJ, Kim ER, Chang DK, Kim YH, Hong SN. Comparison of the Efficacy and Safety of Single- vs Double-Balloon 
Enteroscopy Performed by Endoscopist Experts in Single-Balloon Enteroscopy: A Single-Center Experience and Meta-
Analysis. Gut Liver  2017; 11: 520-527 [PMID: 28395505 DOI: 10.5009/gnl16330]

18     

Jang HJ. Does Single Balloon Enteroscopy Have Similar Efficacy and Endoscopic Performance Compared with Double 
Balloon Enteroscopy? Gut Liver  2017; 11: 451-452 [PMID: 28647954 DOI: 10.5009/gnl17225]

19     

Lu Z, Qi Y, Weng J, Ma L, Wan X, Wan R, Lu L, Zhao H. Efficacy and Safety of Single-Balloon Versus Double-Balloon 
Enteroscopy: A Single-Center Retrospective Analysis. Med Sci Monit  2017; 23: 1933-1939 [PMID: 28432283 DOI: 
10.12659/msm.900343]

20     

Moreels TG, Kouinche Madenko N, Taha A, Piessevaux H, Deprez PH. Therapeutic enteroscopy using a new single-
balloon enteroscope: a case series. Endosc Int Open  2016; 4: E918-E921 [PMID: 27540583 DOI: 10.1055/s-0042-111205]

21     

Marques M, Santos-Antunes J, Coelho R, Cardoso H, Vilas Boas F, Ribeiro A, Macedo G. Single-balloon enteroscopy 
efficacy and degree of concordance with noninvasive evaluation of small bowel. Endosc Int Open  2017; 5: E96-E102 
[PMID: 28210706 DOI: 10.1055/s-0042-121415]

22     

Liu Y, Jiang W, Chen G, Li Y. Diagnostic Value and Safety of Emergency Single-Balloon Enteroscopy for Obscure 
Gastrointestinal Bleeding. Gastroenterol Res Pract  2019; 2019: 9026278 [PMID: 31534450 DOI: 10.1155/2019/9026278]

23     

Takabayashi K, Hosoe N, Kato M, Hayashi Y, Miyanaga R, Nanki K, Fukuhara K, Mikami Y, Mizuno S, Sujino T, 
Mutaguchi M, Naganuma M, Yahagi N, Ogata H, Kanai T. Efficacy of Novel Ultrathin Single-Balloon Enteroscopy for 
Crohn's Disease: A Propensity Score-Matched Study. Gut Liver  2020; 14: 619-625 [PMID: 31818049 DOI: 
10.5009/gnl19228]

24     

Frantz DJ, Dellon ES, Grimm IS, Morgan DR. Single-balloon enteroscopy: results from an initial experience at a U.S. 
tertiary-care center. Gastrointest Endosc  2010; 72: 422-426 [PMID: 20541189 DOI: 10.1016/j.gie.2010.03.1117]

25     

Wadhwa V, Sethi S, Tewani S, Garg SK, Pleskow DK, Chuttani R, Berzin TM, Sethi N, Sawhney MS. A meta-analysis on 
efficacy and safety: single-balloon vs. double-balloon enteroscopy. Gastroenterol Rep (Oxf)  2015; 3: 148-155 [PMID: 
25698560 DOI: 10.1093/gastro/gov003]

26     

http://www.ncbi.nlm.nih.gov/pubmed/25826168
https://dx.doi.org/10.1055/s-0034-1391855
http://www.ncbi.nlm.nih.gov/pubmed/29539652
https://dx.doi.org/10.1055/a-0576-0566
http://www.ncbi.nlm.nih.gov/pubmed/17983812
https://dx.doi.org/10.1053/j.gastro.2007.06.007
http://www.ncbi.nlm.nih.gov/pubmed/15551254
https://dx.doi.org/10.1016/s1542-3565(04)00453-7
http://www.ncbi.nlm.nih.gov/pubmed/20178072
https://dx.doi.org/10.1055/s-0029-1243931
http://www.ncbi.nlm.nih.gov/pubmed/25460554
https://dx.doi.org/10.1016/j.cgh.2014.11.007
http://www.ncbi.nlm.nih.gov/pubmed/12604155
https://dx.doi.org/10.1016/s0885-3924(02)00629-2
http://www.ncbi.nlm.nih.gov/pubmed/28395505
https://dx.doi.org/10.5009/gnl16330
http://www.ncbi.nlm.nih.gov/pubmed/28647954
https://dx.doi.org/10.5009/gnl17225
http://www.ncbi.nlm.nih.gov/pubmed/28432283
https://dx.doi.org/10.12659/msm.900343
http://www.ncbi.nlm.nih.gov/pubmed/27540583
https://dx.doi.org/10.1055/s-0042-111205
http://www.ncbi.nlm.nih.gov/pubmed/28210706
https://dx.doi.org/10.1055/s-0042-121415
http://www.ncbi.nlm.nih.gov/pubmed/31534450
https://dx.doi.org/10.1155/2019/9026278
http://www.ncbi.nlm.nih.gov/pubmed/31818049
https://dx.doi.org/10.5009/gnl19228
http://www.ncbi.nlm.nih.gov/pubmed/20541189
https://dx.doi.org/10.1016/j.gie.2010.03.1117
http://www.ncbi.nlm.nih.gov/pubmed/25698560
https://dx.doi.org/10.1093/gastro/gov003


Published by Baishideng Publishing Group Inc 

7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA 

Telephone: +1-925-3991568 

E-mail: bpgoffice@wjgnet.com 

Help Desk: https://www.f6publishing.com/helpdesk 

https://www.wjgnet.com

© 2022 Baishideng Publishing Group Inc. All rights reserved.

mailto:bpgoffice@wjgnet.com
https://www.f6publishing.com/helpdesk
https://www.wjgnet.com

