
EDITORIAL

Single- Versus Double-Balloon-Assisted Colonoscopy After
Previous Incomplete Standard Colonoscopy

Jun Uk Lim • Jae Myung Cha

Received: 24 May 2012 / Accepted: 6 July 2012 / Published online: 26 July 2012

� Springer Science+Business Media, LLC 2012

Colonoscopy is the principle screening tool used for the

detection of colorectal cancer and removal of colorectal

adenomatous polyps [1, 2]. Recently, a large clinical study

showed that colonoscopic removal of adenomatous polyps

reduced mortality from colorectal cancer by 53 % [3].

While complete colonic evaluation is essential for screen-

ing colonoscopy, the rate of incomplete colonoscopy using

a conventional standard colonoscope has been reported to

be 5–10 % [4–6]. A study conducted in Ontario found that

43,483 (13.1 %) of 331,608 screening colonoscopies failed

to evaluate the entire colon [7]. In this population-based

cohort study, the factors associated with incomplete

colonoscopy were increased patient age, female sex, a

history of prior abdominal or pelvic surgery, and having the

procedure done in a private office. Other predictors of

incomplete colonoscopy include decreased functional sta-

tus of the patient [8] and anatomic factors such as colonic

elongation, tortuosity, and severe diverticulosis [9].

Malignant and pre-malignant lesions may go undetected

in patients that are not completely evaluated by screening

colonoscopy. In a population-based cohort study, 4.3 % of

advanced colonic neoplasms were missed by incomplete

colonoscopy [10]. Since 33–50 % of advanced neoplasms

are found only in the proximal colon [11–13], additional

efforts should be made to adequately visualize the remaining

colon after an incomplete colonoscopy. An alternative

diagnostic modality such as computed tomographic colo-

nography has been utilized in these cases, however, its

usefulness is limited by low sensitivity for small polyps,

radiation exposure, and the inability to perform histologic

biopsy and therapeutic procedures including polypectomy

[14, 15]. As a result, endoscopic approaches are still favored

after incomplete standard colonoscopy. Additional endo-

scopic techniques using gastroscope, variable stiffness

colonoscope, pediatric or cap-pitted colonoscope have been

tried, but failed to achieve an adequate cecal intubation rate.

More recently, a balloon-assisted technique, which was

originally introduced to investigate the small bowel, has

been applied in patients with previous failed or incomplete

colonoscopy. For a balloon-assisted colonoscopy, two types

of balloon enteroscopes are available; the double-balloon

enteroscope developed by Yamamoto et al. [16], and the

single-balloon enteroscope developed by Tsujikawa et al.

[17]. The reported success rates of single- (SBC) or double-

balloon-assisted colonoscopy (DBC) in patients with previ-

ous incomplete conventional colonoscopy range from 88 to

100 % [18–23].

In the current issue of Digestive Diseases and Sciences,

Dzeletovic et al. [24] compared the performance outcomes

of SBC and DBC in patients with previous incomplete con-

ventional colonoscopy. In this study, the authors retrospec-

tively reviewed 26 cases of SBC and 27 cases of DBC in

patients whom underwent failed conventional colonoscopy.

The current study showed that cecal intubation was suc-

cessful in 96 % of patients using either SBC or DBC (100 %

with SBC vs. 93 % with DBC, p = 0.049). The median cecal

intubation time and total procedure time using SBC and DBC

were 17 min vs. 20 min (p = 0.37) and 43.5 min vs.

46.0 min (p = 0.32), respectively. While SBC required less

time than DBC, the difference was not statistically signifi-

cant. Balloon-assisted colonoscopy revealed additional

colonic polyps in 35 % of patients in the SBC group

and 30 % of patients in the DBC group. Despite the
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non-randomized retrospective study design and relatively

small number of the subjects in the current study, it is the only

study on this topic to date with the largest number of patients

reported. Although patients were not prospectively ran-

domized to SBC and DBC, they were assigned to a treatment

group based on equipment availability in the endoscopy unit,

and patient characteristics were comparable. Comparative

analysis of SBC versus DBC following incomplete colon-

oscopy may be necessary both for the endoscopists who have

to choose between SBC and DBC and for endoscopy centers

which have to determine one platform for SBC or DBC.

While SBC required less time than DBC, the difference was

not statistically significant in the current study [24]. How-

ever, a larger randomized controlled trial may be warranted

to clarify any difference in performance outcomes between

SBC and DBC after an incomplete colonoscopy.

In the literature, balloon-assisted colonoscopy has been

increasingly recognized as an effective screening technique

for patients in whom conventional colonoscopy has failed.

The performance outcomes of the current study are compa-

rable to those reported in previous studies. Retrospective and

prospective studies using DBC [18–20] reported an

88–100 % success rate for cecal intubation and 12–27 min

of cecal intubation time. Several prospective studies using

SBC [21–23] reported a 93–100 % success rate for cecal

intubation and 30–50 min of total procedural time. Gay et al.

[25] conducted a pilot study that reported cecal intubation

rates of 82.5 and 80 % and mean cecal intubation time of 12

and 18 min for DBC and SBC, respectively. In that study,

however, SBC was performed in only five patients (four

patients with long tortuous loops and one patient with an

inflamed fixed colon) and performance outcomes of DBC

and SBC are not directly compared. Therefore, meta-anal-

ysis regarding performance outcomes of DBC and SBC,

which were performed separately for the failed conventional

colonoscopy, may be helpful to support findings of the cur-

rent study by Dzeletovic et al.

Incomplete conventional colonoscopy is not rare in our

daily clinical practice, however, balloon-assisted colonos-

copy is not an easy setting to perform routinely. Therefore,

repeat standard colonoscopy with a gastroscope, pediatric

colonoscope, or cap-pitted colonoscope and an adherence to

strict basic technique with early reduction of loops and use of

abdominal pressure should be tried first. However, when

additional endoscopic techniques also fail to achieve cecal

intubation, a switch to balloon-assisted colonoscopy should

not be delayed. In other words, when the conventional and

additional endoscopic techniques fail to achieve cecal intu-

bation and there is a necessity for tissue sampling and pol-

ypectomy, the only remaining choice is balloon-assisted

colonoscopy. The critical component of balloon-assisted

colonoscopy may be flexibility of the enteroscope while

navigating a narrowed colon lumen with the balloon of the

enteroscope facilitating loop reduction and the overtube

preventing loop formation. Therefore, the use of balloon-

assisted colonoscopy is more likely to ensure success when

conventional colonoscopy failed due to looping and patient’s

intolerance. Although some patients with diverticulosis and

colon angulation may be rescued with a pediatric colono-

scope or gastroscope, a pediatric colonoscope or gastroscope

may not facilitate loop reduction.

In summary, both single- and double-balloon-assisted

colonoscopy should be recognized as effective techniques

for patients who have failed complete conventional colon-

oscopy. SBC and DBC offer comparable high cecal intuba-

tion rates and high polyp detection rates, as well therapeutic

options including polypectomy and histologic biopsy. Bal-

loon-assisted colonoscopy would be selected as an endo-

scopic approach to perform histologic biopsy and therapeutic

procedures for patients in whom conventional and additional

endoscopic techniques have failed.
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