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ABSTRACT

Background: Transmural endoscopic drainage has become treatment of first choice 

for uncomplicated pseudocysts. Drainage is mostly performed with presently available 

therapeutic oblique-viewing echoendoscopes. Puncturing at an angle sometimes 

hampers successful completion of the procedure, because the force that is applied while 

introducing instruments through the working channel is not fully exerted at the tip of the 

accessory but instead drives the endoscope away from the gut wall. A prototype forward 

viewing echoendoscope was developed to overcome this difficulty. 

Objective: Evaluation of initial experience with a novel prototype forward-viewing 

echoendoscope in endoscopic drainage of pancreatic fluid collections (PFC).

Design: Retrospective, observational study.

Setting: Two tertiary-referral centers.

Patients: Seven patients were treated.

Interventions: Endoscopic drainage of PFC’s with a novel forward viewing 

echoendoscope. 

Main outcome measurements: Successful endoscopic drainage.

Observations: In all cases drainage was successfully performed without complications. 

In 2 cases, the procedure was initially started with a conventional side-viewing 

echoendoscope, but it proved impossible to puncture the PFC. However, with the use of 

the forward-viewing echoendoscope both PFC’s were successfully punctured. 

Limitations: Small sample size

Conclusions: Initial clinical experience with this novel prototype forward-viewing 

echoendoscope for transmural drainage of PFC’s is favorable. It seems to provide better 

control during puncturing the cyst wall and creates a possibility to drain collections that 

are inaccessible with a conventional therapeutic side-viewing echoendoscope.
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INTRODUCTION

Transmural endoscopic drainage has gained widespread acceptance in the treatment 

of uncomplicated pseudocysts.1, 2 Preferably, drainage is done by using a therapeutic 

echoendoscope.3 Puncturing under direct EUS vision enables the endoscopist to 

avoid intervening vessels and to puncture cysts that do not bulge into the lumen of 

the stomach. Presently available therapeutic echoendoscopes are oblique-viewing. In 

our experience, this sometimes results in technically demanding procedures and may 

hamper successful completion of the procedure, because the force that is applied while 

introducing instruments through the working channel is not fully exerted at the tip of the 

accessory, but instead drives the scope away from the gut wall. This could be overcome 

by an endoscope in which the force is exerted in a straight line with the scope. This study 

evaluated initial experience with a novel prototype forward view echoendoscope. 

PATIENT AND METHODS

In 2 tertiary referral centers, during a period of 3 months (June to August 2006), endoscopic 

drainage of pancreatic fluid collections (PFC) was performed with a novel prototype 

therapeutic echoendoscope (XGiF-UCT160; Olympus Medical Systems Europe, Hamburg, 

Germany). This prototype is a modification of a commercially available therapeutic 

echoendoscope (GF-UCT140; Olympus). Its main modifications are forward viewing optics 

and ultrasound, plus a working channel in 

alignment with the endoscope shaft (Fig. 1). 

These modifications enable the endoscopist 

to create a cystogastrostomy guided by 

EUS without puncturing at an angle. 

Specifications of and differences between 

the conventional oblique-viewing EUS scope 

and the forward viewing EUS prototype 

are summarized in table 1. Procedural data 

were collected and stored in a database. 

Patient outcomes were evaluated by review 

of medical records and telephone contact 

with patients and/or referring physicians.  

Endoscopic procedures took place with 

the patient under conscious sedation or 

general anesthesia with propofol, based 

on the preferences of the center. Patients 

were placed in a prone position. After Fig. 1 Forward viewing echoendoscope
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introduction of the forward-viewing echoendoscope, the PFC was visualized. The 

feasibility of endoscopic drainage was assessed by EUS measurements of the distance 

between the PFC and the gastric wall. The optimal drainage site was chosen ensuring a 

minimum distance and by avoiding of vessel interposition by use of color-flow Doppler. 

The fluid collection was punctured under direct EUS imaging with a 19-gauge needle 

(prototype, Olympus) (Fig. 2, Video 1). After removal of the stylet, a guide wire was 

introduced under fluoroscopic guidance through the 19-gauge needle into the collection, 

after which the needle was removed (Fig 3A). Based on the endoscopists’s preference, 

the correct position inside the collection was either confirmed after removal of the stylet 

by aspiration of cyst fluid or after introduction of the guiding catheter by injection of 

contrast medium. Dilation of the opening was performed either with an 8-mm dilation 

balloon (Hurricane, Boston Scientific, Natick, Mass, USA) (Fig. 3B, Video 2) or a 10F 

Table 1. Novel prototype forward-viewing echoendoscope in comparison with conventional side-viewing 
echoendoscope.

Endoscope Functions Forward-viewing 
echoendoscope

Oblique-viewing 
echoendoscope 
(GF-UCT140-AL5)

Insertion tube

Distal end outer diameter (mm) 14.2 14.6 

Insertion tube outer diameter (mm) 11.8 12.6

Working length (mm) 1250 1250

Instrument

Channel inner diameter (mm) 3.7 3.7

Elevator - +

Channel bending section

Angulation range Up 180°, down 100° Up 130°, down 90°

Right 100°, left 100° right 90°, left 90°

Ultrasonic functions

Possible frequencies of ultrasound (MHz) 5, 6, 7.5 or 10 5, 6, 7.5 or 10

Scanning range 90° 180°

-, Not present; +, present

Fig. 2 EUS image showing puncturing of the PFC. 
The needle is seen exiting from the dot at the 
R-side of the image into the fluid collection.
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cystotome (Cook Endoscopy, Winston-Salem, NC, USA). Finally, 1 or more 7F or 8.5F, 

double pigtail stent(s) were inserted into the PFC.

RESULTS

Endoscopic drainage of a PFC with the novel prototype was attempted in 7 patients 

(2 women, 5 men) with a median age of 52 years (range 19-60 years). The median 

size of PFC’s was 8 cm (range 6 -20 cm); 1 was located in the area of the pancreatic 

head, 5 in the corpus, and 1 in the tail. The etiology was acute pancreatitis in 4, chronic 

pancreatitis in 2, and iatrogenic pancreatic injury after surgery in 1 patient. An indication 

for drainage was pain in 4, cyst size in 2 and suspected infection of the PFC in 1 case. In 

5 cases, endoscopic treatment was started with the prototype. In the 2 other patients, 

the procedure was initially started with a conventional oblique-viewing echoendoscope. 

In 1 case, it proved impossible to achieve a satisfactory position for puncture. In the 

other patient, the pseudocyst was located next to the cardia and with the conventional 

echoendoscope, it appeared to be only accessible through the esophageal wall. 

However, with the use of the forward viewing echoendoscope, it was possible to achieve 

a favorable position in both cases and the pseudocyst could be punctured from a more 

distal and perpendicular position to the cyst wall.

In all cases, drainage was attempted transgastrically. Puncturing of the PFC, subsequent 

dilation of the cystogastrostomy tract, and final placement of a median of 3 (range1-3) 

pigtail stents were performed successfully in all 7 patients. No complications occurred 

during the initial drainage procedures. One patient presented 3 weeks after the procedure 

Fig. 3 Endoscopic images. A, Catheter in place after puncture of the pancreatic pseudocyst. B, Balloon 
dilatation via a guide wire. (For color figures, see page 256)
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with melena, because of bleeding from the cystogastrostomy opening, which was treated 

conservatively. In 3 patients, the collection resolved without further intervention. Due to 

the presence of necrosis in 4 collections, endoscopic drainage with transmural stents 

only was not considered sufficient. Additional cystogastrostomy dilation up to 18 mm 

was performed, followed by endoscopic debridement. Two patients required 2 additional 

procedures to evacuate the debris. In the other 2 patients, 3 additional procedures were 

performed.

Patients were followed for a median of 76 days (range 31-120). In one patient the 

decreasing pseudocyst (1.7 x 3 cm) was still present after 31 days. In none of the other 

patients the PFC recurred. 

DISCUSSION

In the last decade, transmural endoscopic drainage therapy has evolved to include 

transgastric or transduodenal drainage of PFC’s and, in selected cases if ERCP fails, 

drainage of a dilated pancreatic duct or biliary tree. However, transmural therapeutic 

endoscopy is technically demanding. Technologic enhancements that provide an 

improved control of the endoscope and accessories, including extension of treatment 

possibilities, are desirable. 

Until now an oblique viewing (55°) therapeutic EUS-scope has been used for transmural 

drainage of PFC’s.1, 3-5 The main advantage of the forward-viewing echoendoscope is 

that the cyst wall is punctured in straight line with the endoscope. This way, instead of 

moving away from the gut wall, as often happens with the oblique-viewing instrument, 

the scope can be kept more easily in position, thus exerting all the force at the tip 

of the accessory to facilitate cyst puncture or introduction of accessories (e.g. dilation 

balloon) through the puncture opening. In addition, some pancreatic collections are not 

suitable for puncturing with an oblique viewing endoscope. In our cohort, 2 patients 

had a collection that was only accessible through the wall of the fundus of the stomach. 

Cyst puncture at such a location can be very challenging when using a conventional EUS 

scope but was easily and successfully performed with the prototype in inversion. 

Furthermore, after penetrating the cyst wall under direct EUS vision with a side-viewing 

echoendoscope, the endoscopist has to reorientate after switching to endoscopy; 

obtaining an adequate endoscopic view can be quite challenging. By using the forward 

viewing echoendoscope, however, it proved to be much easier to orient ourselves 

endoscopically. After only minimally pulling back the endoscope, the puncture site will 

be readily visible.  

In this series all collections were drained transgastrically and none transduodenally. In 

the latter case the forward-viewing therapeutic echoendoscope may not have an added 

value over the conventional side-viewing therapeutic echoendoscope, because the scope 
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position in the bulb and the duodenum was more fixed compared to a transgastric 

position.

The prototype echoendoscope has a narrower scanning range in comparison with the 

conventional echoendoscope (90° and 180°, respectively), which may limit visualization 

of near structures. However, we did not encounter any difficulties or complications 

because of the relatively narrow scanning range in endoscopic drainage of PFC’s. 

 

In conclusion, our initial clinical experience with this novel prototype forward viewing 

echoendoscope for transmural drainage of PFC’s is favorable, and its application in 

therapeutic endoscopy seems promising.  With this new instrument pancreatic collections 

can be punctured under direct EUS vision in a straight line with the endoscope. This 

seemed to provide improved control of both scope and accessories during puncturing 

the cyst wall. It also may create a possibility to drain collections that are inaccessible with 

a conventional therapeutic side-viewing echoendoscope. 
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