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ABSTRACT

Background and Objectives: Balloon enteroscopy-assisted ERCP (BE-ERCP) has become the first-line therapy for
biliopancreatic anastomotic strictures. However, it is not always successful, and salvage methods have not been established. This
study aimed to evaluate the outcomes of EUS-guided transanastomotic drainage using a forward-viewing (FV) echoendoscope.
Patients and Methods: Of eight cases wherein BE-ERCP treatment failed due to severe or complete benign anastomotic
stricture, seven cases underwent EUS-guided choledochojejunostomy, and EUS-guided pancreaticojejunostomy was applied
in one case after intubating an FV echoendoscope into the anastomotic site. Results: The success rate of reaching the target
site was 100% (8/8) for patients after modified Child resection. The median time to reach the anastomosis was 5 min (range:
3—17 min), and the technical success rate for drainage was 75% (6/8). The median total procedure time was 33.5 min (range:
22-45 min) for six successful cases. Cautery dilatation catheters were necessary to dilate the puncture site in all cases, and
no early complications were observed. During the follow-up period (median: 13.3 months [range: 6.5-60.3]), recurrence of
the stricture occurred in one case, and a stent-free status was achieved after 6-12 months of stent placement in five cases.
Conclusions: EUS-guided transanastomotic drainage using an FV echoendoscope is a feasible and safe rescue technique
for the management of benign severe biliopancreatic anastomotic strictures.
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is challenging. Recently, balloon enteroscopy-assisted
ERCP (BE-ERCP) has become the first-line therapy
in patients with SAA.I"?l However, BE-ERCP is not
always successful, and salvage methods have not
been established. Recently, transgastric or transenteric
EUS-guided interventions are widely performed because
they are relatively less invasive and provide easy access
to the target. However, it is desirable to select an original
drainage route aiming for a stent-free status, especially in
the case of benign anastomotic stricture. There are several
rescue options, such as percutaneous transhepatic biliary
drainage (PTBD) and sequential rendezvous technique;
however, it is impossible to pass through a guidewire
where severe anastomotic stricture exists. This study aimed
to evaluate the feasibility and safety of EUS -guided
transanastomotic drainage using a forward-viewing (FV)
echoendoscope in patients with SAA.

PATIENTS AND METHODS

Patients

All consecutive patients who underwent BE-ERCP due
to suspected anastomotic stricture between January
2008 and September 2019 were retrospectively retrieved
from an endoscopic database of Kitasato University
Hospital. Among 141 cases with suspected bilioenteric
stricture, EUS-guided choledochojejunostomy (EUS-CJS)
was applied in seven cases. Among six cases with
suspected pancreatoenteric stricture, EUS-guided
pancreaticojejunostomy (EUS -PJS) was applied in one
case. All patients provided written informed consent
before the procedure.

Procedures

A short-type single-balloon enteroscope (SIF-Q260,
SIF-H290S; Olympus Medical Systems, Tokyo, Japan)
was used for the initial BE-ERCP. In the event that
the enteroscope could not reach the anastomotic site,
PTBD or EUS-guided transgastric or transenteric
drainage was considered an alternative method of
drainage. If a 0.025” guidewire could pass through the
anastomosis, a mechanical dilatation catheter, such as a
tapered tip catheter or balloon dilatation catheter, was
applied; additionally, a cautery dilatation catheter was
applied when it was extremely difficult to pass through
the stricture. In cases where it was impossible to pass
through the anastomotic stricture with a guidewire,
EUS-guided transenteric drainage from the anastomotic
site was applied with a FV echoendoscope (TGEF-U260];
Olympus Medical Systems). After intubating an FV
echoendoscope to the anastomosis, detecting the

dilated bile or pancreatic duct under echo imaging,
it was punctured using a 19G needle (EZ shot3;
Olympus Medical Systems) to place a guidewire into
the duct. Subsequently, the puncture site was dilated
with a cautery dilatation catheter (6-Fr Cysto-Gastro-Set;
Endo-flex, Voerde, Germany, or Fine025; Medico’s
Hirata, Osaka, Japan), and a plastic or metallic stent was
placed to maintain the fistula [Figures 1 and 2].

Outcome measurements

We evaluated the technical success and adverse events
associated with EUS-guided transanastomotic drainage
and the outcomes during follow-up.

RESULTS

The number of cases of suspected bilioenteric stricture
was 141, and of these, the anastomotic site could not
be reached in three cases. Of the remaining 138 patients
in whom the anastomosis could be reached, no stricture
was observed in 18 cases. Of the remaining 120 cases,
the anastomosis was successfully treated in 112. The
stricture was treated using a mechanical dilatation
catheter in 85 cases, and a cautery dilatation catheter was
needed in 13 cases. Malignant strictures were detected in
14 cases, and all were treated with placement of biliary
stents. In the remaining eight cases, it was impossible
to pass the guidewire through the anastomosis due
to severe or complete stricture. One case underwent
PTBD rendezvous, and EUS-CJS was applied in seven
cases (5.0%) (7/141) [Figure 3a]. The number of cases
with suspected pancreatoenteric stricture was six, and
in all cases, it was possible to reach the anastomosis;

Figure 1. Schema of EUS-guided transanastomotic drainage
using a forward-viewing echoendoscope in patients with
modified Child resection and Braun anastomosis. (a) EUS -guided
choledochojejunostomy for severe anastomotic stricture. (b) EUS-guided
pancreaticojejunostomy for severe anastomotic stricture
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Figure 2A. EUS-guided choledochojejunostomy for severe anastomotic stricture. (a) Endoscopic image shows a complete stricture of
choledochojejunostomy. (b) EUS image shows jejunal muscle layer (arrow), scar (arrowhead), dilated bile duct (asterisk), and blood flow signals.
(c) Puncture an anastomosis with a 19G needle. (d) Dilate puncture site with a cautery dilator. (e) Fluoroscopic image shows right and left
intrahepatic bile ducts. (f) Deployed fully covered metallic stent and plastic stent in each bile duct to prevent obstruction. (g) The endoscopic
image shows two stents placed at the anastomosis. (h) Endoscopic image shows recanalized anastomosis after stent removal

Figure 2B. EUS-guided pancreaticojejunostomy for severe anastomotic stricture. (a) The endoscopic image illustrates the complete stricture of
pancreaticojejunostomy. (b) EUS image shows a 19G needle passed into a dilated main pancreatic duct. (c) The fluoroscopic image shows the
injection of the contrast medium into the main pancreatic duct. (d) Advancement of a guidewire into the main pancreatic duct. (e) Placement of
a 7-Fr pancreatic stent (allow) after dilatation with a cautery dilator. (f) The endoscopic image depicts a plastic stent at the anastomosis

additionally, treatment of the stricture was successfully
performed using a mechanical dilatation catheter in
one case, and no dilatation was needed in two cases.
EUS-guided pancreatic duct rendezvous treatment was
performed in two cases, and EUS-PJS was applied in
one case (16.7%) (1/6) [Figure 3b].

In total, eight EUS-guided transanastomotic drainage
procedures were performed. These patients comprised
six men and two women, with a median age of
09 years (range: 51-78 years). All cases had undergone
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pylorus-preserving pancreaticoduodenectomy with
modified Child reconstruction, and the median period
between the surgery and EUS-guided treatment was
11.7 months (range: 4.4-61.8 months). The original
disease leading to surgery was pancreatic carcinoma in
six cases, pancreatic neuroendocrine neoplasm in one
case, and adenoma of the papilla of Vater in one case
[Table 1]. In total, eight EUS-guided transanastomotic
drainage procedures were applied. The success rate for
reaching the target site in the afferent limb with an FV
echoendoscope was 100% (8/8). The median time to
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Accessible to the anastomosis
(n=138)

Tras-anastomotic treatment (n = 130)
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Figure 3. (a) Flowchart of treatment for patients suspected of
having bilioenteric stricture. (b) Flowchart of treatment for patients
suspected of having pancreatoenteric stricture. EUS-HGS: EUS-
guided hepaticojejunostomy; PTBD: Percutaneous transhepatic biliary
drainage; EUS-PD: EUS-guided pancreatic duct drainage

reach the anastomosis was 5 min (range: 3—17 min),
and the technical success rate was 75% (6/8). The
reasons for the unsuccessful procedures were failure to
dilate the puncture site with a mechanical dilator in one
case and unintended bile duct puncture in another case.
The median procedure time was 33.5 min (range: 22—
45 min) for the six successful cases. A cautery dilatation
catheter was necessary in all cases; a plastic stent (PS)
was placed in four cases, and a covered self-expandable
metallic stent (cSEMS) was placed in two cases. No
early (=30 days after procedure) complications were
observed. During the follow-up period (median: 13.3
months [range: 6.5-60.3]), recurrence occurred in one
case (16.7%; 1/6), and a ¢SEMS was placed to maintain
the fistula. A stent-free status was achieved after 6—12
months of stent placement in the remaining five cases

[Tables 2 and 3].
DISCUSSION

Symptomatic biliopancreatic anastomotic stricture is
one of the most problematic adverse events in patients
with SAA. The incidence of anastomotic stricture after
hepaticojejunostomy reportedly ranges between 4%

Table 1. Patients characteristics
Sex, male/female 6/2

Median age (years) (range) 69 (51-78)
Type of reconstruction n (%)
Modified Child reconstruction 8 (100)
with Braun anastomosis
Reasons for surgery n (%)
Pancreatic carcinoma 6 (75)
Pancreatic neuroendocrine neoplasm 1(12.5)
Adenoma of the papilla Vater 1(12.5)
Indication for treatment n (%)
Cholangitis due to 7 (87.5)
choledochojejunostomy stricture
Pancreatitis due to 1(12.5)

pancreaticojejunostomy stricture
Period after surgery (months) (range)
PPPD: Pylorus-preserving pancreaticoduodenectomy

11.7 (4.4-61.8)

Table 2. Outcomes and complications

Success rate reaching anastomosis, % 100 (8/8)
Median time reaching anastomosis, min (range) 5(3-17)
Technical success rate, % 75 (6/8)
Clinical success rate, % * 100 (6/6)
Median total procedure time, min * 33.5 (22-45)

Complications *
Early complications (<30 days), % 0 (0)
Late complications (>30 days), %
Recurrence of stricture
Follow up period, months (range) *
*Except for two unsuccessful cases

16.7 (1/6)
13.3 (6.5-60.3)

and 11.9%." Recently, BE-ERCP has made it possible
to approach the surgically reconstructed intestine,
and strictures can be treated endoscopically in a less
invasive way.'"”! Simultaneously, EUS-guided drainage is
becoming established as feasible biliary and pancreatic
drainage procedures. They are less invasive than PTBD
and are less time-consuming than BE-ERCP treatment,
respectively. Khashab ¢# a/P! reported the outcomes of
EUS-guided biliary drainage (EUS-BD) and BE-ERCP in
98 patients with SAA; it was demonstrated that EUS-BD
could be performed with a high success rate (88% uvs.
59.1%, P = 0.03) within a short period (55 min us.
95 min, P < 0.0001); however, adverse events occurred
more commonly in the EUS-BD group (20% uvs.
4%, P = 0.01). Chen ¢ all reported the results of
a retrospective study on EUS-guided pancreatic duct
drainage (EUS-PD) and BE-ERCP in 66 patients who
underwent Whipple surgery; the procedural success
rate was revealed to be far superior in the EUS-PD
group (92.5% wvs. 20%, P < 0.001); however, adverse
events occurred more commonly in the EUS-PD
group (35% vs. 2.9%, P < 0.001). Although EUS-guided
transgastric or transenteric treatment has a higher
success rate, data from high-volume centers revealed
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Table 3. Characteristics and outcomes in individual cases
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CONCLUSIONS

EUS-guided transanastomotic drainage using an FV
echoendoscope is a feasible, effective, and safe rescue
technique for the management of severe biliopancreatic
anastomotic strictures.
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