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G&H When is double-balloon enteroscopy 
indicated for use in patients with altered anatomy?

GH When faced with the challenge of traversing lengths 
of bowel to reach the major papilla or an anastomosis of 
the bile or pancreatic duct, double-balloon enteroscopy 
is often utilized, as conventional instruments are unable 
to achieve this goal successfully. The use of double-bal-
loon enteroscopy in patients with altered anatomy for 
biliary and/or pancreatic access is a niche and uncom-
mon indication. However, recently there has been a sig-
nificant increase in the performance of bariatric surgery 
with gastrojejunal bypass, duodenal switches, and other 
operations in which normal anatomy is altered. In these 
patients, endoscopists often must reach the biliary or 
pancreatic duct through a jejunal limb. In the last decade, 
endoscopists have seen many patients with gastrojejunal 
bypass, in whom the enteroscope must be advanced along 
a long limb of jejunum down to a Roux-en-Y anastomosis 
and then advanced up the afferent jejunal limb past the 
ligament of Treitz to the duodenum prior to cannulation. 

Another indication is resection of the lower end 
of the bile duct or a Whipple resection, in which, once 
again, a Roux limb is followed to reach the hepaticoje-
junal anastomosis. This indication is also not very com-
mon, but when it occurs, there are few options other 
than double-balloon enteroscopy. 

One other novel use of double-balloon enteros- 
copy is retrieval of retained capsules in the small bowel. I 
have had at least 10 patients referred for capsule retrieval 
with capsules in their small bowel for up to 2 years  
who did not have clinical obstruction but had strictures 
in the small bowel. In these cases, 8 of the 10 capsules 

were endoscopically retrieved. As this is not well rec-
ognized, many patients are still referred to surgery for 
capsule retrieval. 

G&H Could you briefly outline how double-
balloon enteroscopy is performed in this patient 
population?

GH In these patients, the double-balloon enteroscopic 
system, which currently has only a forward-viewing lens 
and no elevator, is advanced down through the esopha-
gus, the gastric remnant, and then the jejunal limb to the 
Roux-en-Y anastomosis. At this point, the enteroscope is 
turned nearly 180º to re-ascend the Roux limb to reach 
the ligament of Treitz. The enteroscope is then advanced 
to the papilla. Usually, the overtube can reach down to 
at least the Roux limb and, frequently, depending upon 
the angulation of the anastomosis, the overtube can 
ascend the jejunal limb up toward the ligament of Treitz. 
Once the enteroscope reaches the papilla, the procedure 
becomes quite challenging due to the lack of an elevator 
or side-viewing lens, making it necessary to cannulate 
the bile or pancreatic duct in the opposite direction. In 
particularly difficult cases, such as those with a minor 
papilla or a papilla in a diverticulum, it may be necessary 
to retroflex the enteroscope in the duodenal cap while 
descending back toward the papilla. The most difficult 
parts of double-balloon enteroscopy are traversing the 
Roux anastomosis to reach the papilla or hepaticojejunal 
anastomosis and the cannulation of the bile or pancreatic 
duct with an intact papilla.

G&H Is it possible to visualize the entire small 
bowel using double-balloon enteroscopy?

GH In most cases, it is not possible to traverse the entire 
small bowel from the oral approach with double-balloon 
enteroscopy, although I have been able to do so in 4 
patients with normal anatomy. The median length tra-
versed with the oral approach is approximately two thirds 
of the length of the small bowel. To visualize the entire 
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small bowel and achieve a true panendoscopy, endoscopists 
should perform double-balloon enteroscopy from the oral 
approach as well as from the anal approach. After per-
forming double-balloon enteroscopy from one direction, 
india ink is injected submucosally to leave a permanent 
tattoo and a landmark to be reached when double-balloon 
enteroscopy is performed from the other direction, thus 
confirming successful small-bowel panendoscopy.

The anal approach is quite effective for the detection 
of lesions deep within the small bowel and is the initial 
approach when the lesion is noted to be at a location 
greater than 75% of the timeline of the capsule study. 
In my experience of having performed more than 100 
double-balloon enteroscopies from the anal approach, the 
success rate is greater than 90% for reaching the intended 
location within the small bowel. 

G&H Could you expand on the success rates of 
double-balloon enteroscopy from the oral approach? 

GH The most valuable measure of the utility of double-
balloon enteroscopy is its success in reaching the intended 
anatomic structure as well as its success in facilitating the 
intended diagnostic or therapeutic procedure. There have 
been limited numbers of case series and reports using 
different types of instruments. Prior to the use of this pro-
cedure, endoscopists attempted to utilize colonoscopes or 
push enteroscopes with different types of overtubes. The 
success rate of these devices was at best 50%. The only 
remaining option was often operative endoscopy with 
enterotomy via laparotomy or, more rarely, laparoscopy. 
In contrast, the success rate of double-balloon enteroscopy 
has been 80% or more, showing a clear advantage to this 
procedure. Comparative trials have not been conducted 
due to the limited number of cases and the limited success 
of standard endoscopes. 

G&H What are the other advantages of double-
balloon enteroscopy compared to standard 
procedures? 

GH The major advantage of double-balloon enteros-
copy is maneuverability. The double-balloon enteroscope 
is a smaller caliber instrument than, for example, the 
colonoscope, and thus has a shorter radius of cur-
vature as well as easier and greater maneuverability at 
the papilla. It is almost impossible, for instance, to 
retroflex the colonoscope in the duodenal cap, but it 
is possible to do this maneuver, which is occasionally 
needed for successful cannulation, with the double-bal-
loon enteroscope. The channel size of the therapeutic 
double-balloon enteroscope is 2.8 mm, allowing for 
the passage of most accessories. Another advantage of 
the double-balloon system is the ability to move back 
and forward by keeping the overtube in place, removing 

the enteroscope, and then returning back through the 
overtube to the desired location. 

G&H Has cost-effectiveness analysis been 
performed to compare double-balloon 
enteroscopy with other procedures?  

GH There has not been any formal cost-effectiveness 
analysis of the use of double-balloon enteroscopy in 
patients with altered anatomy. Prior to the introduction 
of this technology, the standard practice was to use oper-
ative endoscopy, in which a laparoscopy or laparotomy 
was performed with an enterotomy and the endoscope 
was subsequently placed into the jejunum surgically. The 
endoscope was then moved up and down to visualize  
the entire small bowel. Clearly, there is a major cost 
benefit if diagnostic or therapeutic success can be 
achieved without surgery. Thus, based upon the only 
other available option, surgery, I think that the entero-
scopic approach is clearly much more cost-effective. The 
only disposable cost of double-balloon enteroscopy is 
the overtube and the balloons, which are placed on the 
enteroscope. In addition, the amortization of the capital 
cost is reasonable, given the hundreds of potential uses 
of the instruments. 

G&H Are there any risks or complications 
associated with the use of double-balloon 
enteroscopy in patients with altered anatomy that 
are not associated with patients with unaltered 
anatomy?

GH The main complication of double-balloon enter-
oscopy is perforation, particularly because patients with 
altered anatomy have had surgery, which results in adhe-
sions, angulations, and atypical turns of small-bowel 
loops. There is a potential risk of perforation when 
attempting to negotiate a particularly sharp angulation. 
Perforation tends to occur more frequently with larger 
instruments, which are more rigid. In studies with 
duodenoscopes or colonoscopies for patients undergo-
ing endoscopic retrograde cholangiopancreatography 
(ERCP) procedures, the reported rate of perforations 
is approximately 2–3% in patients with Billroth II 
anatomy. To date, this degree of perforation has not 
been evident with double-balloon enteroscopy due to 
the softness and flexibility of the system. Nevertheless, 
perforation remains a potential concern. 

Other risks of double-balloon enteroscopy involve 
those related to the therapy administered at the papilla 
or anastomotic structure, such as in a hepatico- or cho-
ledocho-jejunostomy. Possible complications include 
those related to needle-knife sphincterotomy or balloon 
dilation, though these risks fall within the acceptable rates 
for these procedures. 
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G&H Could you discuss the learning curve and 
training involved with performing double-balloon 
enteroscopy in this patient population?

GH Double-balloon enteroscopy does require a major 
commitment of time and is not a quick or easy proce-
dure. However, the learning curve for double-balloon 
enteroscopy is relatively short. The incremental skills 
required to perform this procedure are few compared 
to standard endoscopy. After 20–25 cases, I think that 
most endoscopists would feel comfortable performing the 
procedure. The ability to advance further into the bowel 
may require an additional 25 procedures, but the ability 
to initiate this procedure in an endoscopy unit does not 
require a long time in terms of the learning curve. Animal 
models of ex vivo porcine small bowel are available. Ex 
vivo experience, familiarity with the technology and tech-
nique, and direct observation on several cases should be 
sufficient for an endoscopist to initiate the procedure. 

G&H Does capsule endoscopy play a role in the 
use of double-balloon enteroscopy?

GH There has been some debate as to whether capsule 
endoscopy should always be performed prior to double-
balloon enteroscopy for suspected small-bowel disease. I 
consider these procedures to be complementary studies in 
the evaluation of small-bowel disease. Capsule endoscopy 
has been very helpful in identifying the level at which 
pathology may be found. Currently, if the capsule finding 
falls within 75% of the timeline of small-bowel transit, 
the lesion is approached by performing double-balloon 
enteroscopy from the oral approach, whereas if the cap-
sule finding falls within the last 25% of the timeline of 
small-bowel passage, double-balloon enteroscopy would 
be performed from the anal approach to search for the 
pathology. Thus, the capsule provides guidance when 
determining which route to utilize in the initial approach 
to the small bowel. 

Although capsule endoscopy has been shown to be 
helpful and appropriate to utilize prior to double-balloon 
enteroscopy, it should be noted that there is a possibil-
ity, though quite small, that pathology may be detected 
on double-balloon enteroscopy that was not evident on 
capsule endoscopy. Because of this false-negative rate, a 
negative capsule finding should not negate the value of a 
double-balloon study. In my practice, we have identified 
tumors that have not been detected on capsule endoscopy. 

G&H Are there other related technologies or 
endoscopic devices currently in development?

GH There are other technologies, such as single-balloon 
enteroscopy and the Spirus Endo-Ease device, currently 
in development to further improve small-bowel access. 

Although these technologies appear to be quite promis-
ing, there has been very limited experience with them to 
date. The clinical experience thus far certainly suggests 
that these alternate technologies are effective for achiev-
ing small-bowel intubation up to, approximately, the level 
of the midjejunum, but are limited in terms of insertion 
depth. Moreover, slow withdrawal for careful inspec-
tion of the bowel may be more challenging with these 
other technologies. In the future, there may be a menu 
of available enteroscopic devices, some of which may be 
less expensive or faster, but with a more limited ability to 
intubate the length of the small bowel. 

G&H What do you foresee as the next steps for 
future research in this area?

GH One of the biggest challenges in this area involves 
the obscure gastrointestinal bleed. In spite of the ability 
to traverse nearly all or, on occasion, the entire small 
bowel, it can be difficult to identify a small bleeding 
lesion. Additional provocative tests could be considered 
to induce bleeding, similar to those used in angiography, 
in which patients were placed on heparin to detect the 
bleeding site and markers released via capsule endoscopy, 
automatic tattooing, or stain when active bleeding was 
encountered. We still have not developed a successful 
method for detection of obscure bleeds in patients taking 
antiplatelet agents or anticoagulants. 

Another question that requires further research is 
whether the anaesthetic used with double-balloon enter-
oscopy may decrease blood pressure, perfusion of the 
vessel, and identification of the culprit vessels. 

The instruments used with the double-balloon system 
would benefit from larger channel sizes for easier passage 
of therapeutic devices, particularly with ERCP. Devices 
used for cannulation or treatment of pancreatic or biliary 
anastomoses require a fuller range of adequate lengths 
and, perhaps, the development of a specialized instru-
ment with an oblique lens and an elevator to facilitate 
cannulation and therapy. 
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