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ABSTRACT

Background and aim: Complete gastrointestinal strictures 
are a technically demanding problem. In this setting, an anterograde 
technique is associated with a high risk of complications and a 
combined anterograde-retrograde technique requires a prior 
ostomy. Our aim was to assess the outcome of a first case series 
for the management of complete gastrointestinal strictures using 
endoscopic ultrasound (EUS)-guided puncture as a novel endoscopic 
approach.

Patients and methods: This retrospective case-series 
describes four cases that were referred for treatment of complete 
benign gastrointestinal strictures, three upper and one lower. 
Recanalization was attempted with EUS-guided puncture using 
a 22G or 19G needle and contrast filling was visualized by 
fluoroscopy. Afterwards, a cystotome and/or a dilator balloon were 
used under endoscopic and fluoroscopic guidance. A fully covered 
metal stent was placed in two cases, keeping the strictures open 
in order to prevent another stricture. Feasibility, adverse events, 
efficacy and the number of dilations required after recanalization 
were evaluated.

Results: Technical and clinical success was achieved in three 
of the four cases (75%). A first dilation was performed using a 
dilator balloon in all successful cases and fully covered metal stents 
were used in two cases. These patients underwent a consecutive 
number of balloon dilatations (range 1-4) and all three were able to 
eat a soft diet. No adverse events were related to the EUS-guided 
approach. In the failed case with a long stricture (> 3 cm), an 
endoscopic rendezvous technique was attempted which caused a 
pneumothorax requiring a chest tube placement. 

Conclusion: EUS-guided recanalization, as a first approach 
in the treatment of complete digestive stricture, is a feasible and 
promising procedure that can help to avoid major surgery.

Key words: Endosonography. Therapeutics. Complete stricture. 
Stenosis. Recanalization.

INTRODUCTION

Benign strictures can occur throughout the gastrointestinal 
(GI) tract although they are most common in the esophagus. 
They are usually managed with endoscopic dilation with 
or without stent placement or surgical treatment. However, 
when they progress to complete obstruction of the lumen this 
becomes a technically demanding problem (1). In this setting, 
anterograde techniques are associated with a high risk of per-
foration or hemorrhage. A combined anterograde-retrograde 
technique is another option that has been described in a few 
short case series. This endoscopic rendezvous approach seems 
to be effective but requires a prior ostomy, two endoscopic 
devices and two endoscopists (1-3). Our aim was to report the 
outcomes of a first case series for managing complete gastro-
intestinal strictures using endoscopic ultrasound (EUS)-guid-
ed puncture as a new endoscopic approach.

 

PATIENTS AND METHODS

Four patients who were referred with complete benign steno-
sis of the digestive tract (three upper and one lower stricture) were 
consecutively treated with a novel endoscopic approach at a tertia-
ry hospital. The period of inclusion was from November 2012 to 
June 2015. Technical success was defined as digestive lumen res-
toration by EUS-guidance. Clinical success was defined as normal 
functioning of the digestive tract and restored normal GI habits. 
Feasibility, adverse events (AE), efficacy and the number of dilations 
required after recanalization were evaluated. Only AE related with 
the EUS-guided approach were considered.

Technique

All the procedures were performed under general anesthesia. 
Written informed consent was obtained for EUS-guided intervention. 
In all cases, repermeabilization was attempted under endosonogra-
phy guidance (Figs. 1-3).
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A linear echoendoscope was advanced to the end, or cul-de-sac, 
of the stricture. It is important to note that the other end (distal or 
proximal GI lumen) of the stricture was identified by EUS follow-
ing the muscularis propria of the digestive wall. An EUS-guided 
puncture was performed with a 22G (Expect, BostonSc, Natick, 
MA, USA) or 19G needle (Expect Flex), contrast filling was visu-
alized by fluoroscopy and a guide wire (0.018; 0.025; 0.035-inch) 
was passed through the GI stricture. Afterwards, a cystotome and/
or a dilator balloon (8, 10 or 12 mm) were used under endoscopic 
and fluoroscopic guidance. A fully covered metal stent (Niti-S-En-
teralColonic, Taewoong; AXIOS 15-10-mm, Xlumena) was placed 
in two cases, keeping the strictures open in order to prevent repeat 
stricturing. 

All cases were monitored and admitted to our center for clinical 
observation. Patients were followed-up at the clinical and endoscop-
ic level during dilation sessions.

RESULTS

General outcomes are summarized in table 1. This ret-
rospective case series included four patients (mean age 
of 52 years) with complete digestive tract stricture, two 
esophageal (radiation-induced), one gastric (post-bariatric 
surgery) and one rectal (surgical anastomosis). EUS-guid-
ed recanalization was successful in three of the four cases 

and all three patients were able to eat a soft diet. Thus, the 
technical and clinical success was 75%. With regard to the 
successful cases, only one session was required to achieve 
repermeabilization. No adverse events were related with 
the EUS-guided approach.

Patient #1 required a total of four dilation sessions to 
achieve an esophageal lumen diameter of 15 mm. The 
patient responded well and was able to swallow secretions 
and to eat a soft diet (4). 

With regard to patient #2, the EUS-guided recanali-
zation was attempted, but after several punctures it was 
impossible to access the distal lumen due to a long esoph-
ageal stricture (> 3 cm). No adverse events were reported 
with this first procedure. A second endoscopic approach 
was performed with a combined antegrade-retrograde 
rendezvous technique using a needle-knife. Subcutaneous 
emphysema was observed during the procedure and the 
technique was stopped. A CT scan revealed a pneumo-
thorax and pneumomediastinum. A chest tube was placed 
and the patient had a favorable clinical course. The patient 
is well and has requested a repeat attempt at endoscopic 
recanalization.

An enteral fully covered metal stent was placed during 
the same EUS-guided approach in patient #3. On day four, 
this stent had migrated to the small bowel, and enteroscopy 

Fig. 1. Case #1. Complete esophageal stenosis successfully recanalized with EUS-guidance. A. Endoscopic view of a total esophageal stenosis. B. Endo-
scopic ultrasound (EUS) view of the esophageal stricture. C. Fluoroscopic image of contrast verification. D. 0.035-inch guide wire within the stenosis. 
E and F. Balloon dilation up to 12 mm. 
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Fig. 2. Case #2. Failed recanalization of a total esophageal stenosis. 
A and B. Complete esophageal stricture. C and D. EUS images of the 
esophageal stricture area and EUS-guided puncture. E. Fluoroscopic 
image of a combined anterograde-retrograde endoscopic technique 
approach, the esophageal stricture is longer than 2-3 cm.

a viable option. However, this requires retrograde access 
via a prior ostomy as well as two endoscopists and two 
endoscopic towers with two scopes (1,2). Thus, the use of 
EUS-guidance might be an optimal procedure as it requires 
only one endoscopist and one endoscopic device and it is 
a minimally invasive intervention.

We report a novel and pioneering first case series of 
complete digestive strictures treated with EUS-guidance. 
In this approach, only one interventional endoscopist is 
needed and no ostomy is required for the recanalization. 
In this case series, only one AE was reported and it was 
related to a combined antegrade/retrograde technique after 
a failed EUS-guided attempt. 

Previous isolated experiences presented as case reports 
have described the use of special endoscopic catheters 
or needle-knife under scan tomography guidance (5,6). 
However, reports of EUS-guided puncture as a therapeu-
tic approach in complete obstruction are unreliable. De 
Lusong et al. first described this approach in a complete 
colon anastomotic stricture case using a prototype for-
ward-array echoendoscope facilitated with a SpyGlass 
probe (7). Artifon et al. also described an EUS-guided 
recanalization of a complete colorectal postoperative 
stricture in an infant with Hirschsprung’s disease using a 
partially covered biliary metal stent (8). Finally, Saxena 
et al. reported a case of EUS-guided rendezvous of com-
plete rectal anastomotic stenosis after Hartman’s reversal, 
although they used a colonoscope and an echoendoscope 
at the same time. No complications were reported in any 
of these cases (9).

Our group has had previous success using both tech-
niques, rendezvous and/or EUS-guided puncture for com-
plete upper GI stenosis. Some of these have been published 
as case reports (3,4,10). We prefer a direct EUS-guided 
puncture instead of a rendezvous technique, as this elim-
inates the need for two endoscopic devices and it is also 
less time-consuming. It is important to note that we were 
able to access the distal (or proximal) lumen by following 
the muscularis propria. This is an important technical con-
sideration for a successful outcome. 

The strength of this new EUS guided approach is its 
novelty and feasibility. In cases of failure, it does not pre-
clude other endoscopic techniques such as rendezvous 
dilation. However, our study has some limitations. The 
current case series is a retrospective study with a small 
sample size (n = 4). In addition, the technical demands of 
the EUS-guided puncture in reaching the GI lumen after 
the stricture and the risk of stent migration are two import-
ant concerns. It requires previous expertise in EUS-guided 
puncture and a preference for the use of stents especially 
designed to prevent migrations. 

In summary, EUS-guided recanalization of complete GI 
stricture is feasible and may prevent the need for more 
invasive procedures such as surgery.

was performed in order to rescue this stent. No further dila-
tion sessions were needed and the oral diet was reinitiated 
without problems to date.

Finally, a lumen-apposing metal stent was placed during 
the EUS-guided reacanalization procedure and maintained 
for four weeks in patient #4. Two dilation sessions of up 
to 15 and 18 mm with hydrostatic balloons were required 
in the following 2-4 weeks. Surgical reconstruction was 
performed with no incidents and normal bowel habits were 
restored (4).

DISCUSSION

Complete GI obstructions are rare and can be very 
challenging. A combined anterograde-retrograde dilation 
technique that has been described in some case series is 
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Fig. 3. Case #4. Complete rectal stricture successfully recanalized thanks to EUS-guidance. A. The tip of a guide wire showing a total rectal stenosis 
and a clip as a fluoroscopic marker. B. EUS image of the complete rectal stenosis. C. Fluoroscopic image of contrast filling. D. 10 Fr-cystotome over a 
0.035-inch guide wire. E and F. Endoscopic image of a delivered lumen-apposing metal stent. 

Table 1. General outcomes summarized

n
Age in 
years/sex

Stricture 
etiology

Localization
Stenosis 
size

Access Ostomy technique Stent
Dilation sessions
after recanalization

Success
(Y/N)

Adverse 
events

1 62/F ChRd Esophagus 2 cm Anterograde
19G needle + 0.035-inch 
+ biliary balloon

NA
4
(up to 15 mm)

Yes None

2 38/M ChRd Esophagus > 3 cm Anterograde
22.19G needle + 0.018, 
0.025, 0.035-inch 

NA NA No None*

3 36/M
Postoperative 
stricture

Gastric bypass < 1 cm Anterograde
19G needle + 0.035-inch
6Fr-cystotome + biliary 
balloon

FCSEMS1 1
(up to 12 mm)

Yes None

4 66/M
Postoperative 
stricture

Rectum < 1 cm Retrograde
19G needle + 0.035-inch 
6 Fr cystotome + biliary 
balloon

LAMS2 2
(up to 18 mm)

Yes None

ChRd: Chemoradiotherapy; F: female; FCSEMS: Fully-covered self-expanding metal stent; LAMS: Lumen-apposing metal stent; M: male; NA: Non-applicable. 1Niti-S Enteral-
colonic 100 mm x 18-24 mm, Taewoong Medical. 2AXIOS 15-10 mm, Xlumena Inc. *A second endoscopic approach was performed with a combined anterograde-retrograde 
technique using a needle-knife, and a pneumothorax was observed during the procedure.
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