RADIOLOGY CASE REPORTS 12 (2017) 790-793

Available online at www.sciencedirect.com

ScienceDirect RADIOLOGY

CASE
REPORTS

journal homepage: http://Elsevier.com/locate/radcr

Interventional Radiology

Percutaneous transgastric interventional radiology-operated
duodenoscopy for the identification of duodenal perforation
and Graham patch dehiscence

Ravi Nara Srinivasa MD’, Matthew L. Osher MD¢, Douglas A. Murrey MD?’,
Jordan Bruce Fenlon BSP, Charles Brewerton BS?, Wael E. Saad MBBCh, FSIR?,
Jeffrey Forris Beecham Chick MD, MPH, DABR**

2 Department of Radiology, Division of Vascular and Interventional Radiology, University of Michigan Health

Systems, 1500 East Medical Center Drive, Ann Arbor, MI 48109, USA
® Department of Radiology, Western Michigan University School of Medicine, Kalamazoo, MI, USA

ARTICLE INFO ABSTRACT
Article history: Patients with a Roux-en-Y gastric bypass may be challenging diagnostic and therapeutic
Received 17 July 2017 dilemmas for gastroenterologists and endoscopists due to anatomic considerations.
Received in revised form 9 Pancreaticobiliary limb pathology is particularly difficult to diagnose from standard endo-
September 2017 scopic approaches as it often requires double balloon enteroscopy. Percutaneous access and
Accepted 11 September 2017 gastrostomy placement into the gastric remnant, however, is a commonly performed pro-
Available online cedure by interventional radiology. This report describes the identification of duodenal
perforation and Graham patch dehiscence in the pancreaticobiliary limb of a patient with
Keywords: a prior Roux-en-Y gastric bypass who had failed traditional endoscopic measures, using
Interventional endoscopy transgastric remnant interventional duodenoscopy and confirmed with methylene blue in-
Transgastric endoscopy jection into a periduodenal abscess.
Roux-en-Y gastric bypass © 2017 the Authors. Published by Elsevier Inc. under copyright license from the University
Graham patch of Washington. This is an open access article under the CC BY-NC-ND license (http://

Perforation creativecommons.org/licenses/by-nc-nd/4.0/).

Interventional radiology

Competing Interests: The authors whose names are listed immediately below certify that they have no affiliations with or involvement
in any organization or entity with any financial interest (such as honoraria; educational grants; participation in speakers’ bureaus; mem-
bership, employment, consultancies, stock ownership, or other equity interest; and expert testimony or patent-licensing arrangements)
or nonfinancial interest (such as personal or professional relationships, affiliations, knowledge, or beliefs) in the subject matter or ma-
terials discussed in this article.
All procedures performed in studies involving human participants were in accordance with the ethical standards of the institutional
and national research committee and with the 1964 Helsinki Declaration and its later amendments or comparable ethical standards.
Informed consent was obtained from all individual participants included in the study.
All authors have read and contributed to the manuscript.

* Corresponding author.

E-mail address: jeffreychick@gmail.com (J.F.B. Chick).

https://doi.org/10.1016/j.radcr.2017.09.013
1930-0433/© 2017 the Authors. Published by Elsevier Inc. under copyright license from the University of Washington. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


mailto:jeffreychick@gmail.com
https://doi.org/10.1016/j.radcr.2017.09.013
http://www.sciencedirect.com/science/journal/19300433
http://Elsevier.com/locate/radcr

RADIOLOGY CASE REPORTS 12 (2017) 790-793 791

Introduction

Patients with duodenal pathology and surgically altered du-
odenal anatomy may present challenges for diagnostic
endoscopy [1]. Bariatric surgery, specifically Roux-en-Y bypass,
results in the creation of a pancreaticobiliary limb that is not
easily accessible with traditional endoscopy [1]. For patients
who subsequently develop pathology in the excluded duode-
num, including peptic ulcer disease or perforation, it may be
difficult to diagnose and treat without open surgery [2]. En-
doscopic evaluation of the duodenum via the excluded gastric
remnant has been described in a limited capacity [3]. This report
describes the identification of a duodenal perforation and
Graham Patch dehiscence in a patient with a prior Roux-
en-Y bypass surgery, which was inaccessible using traditional
endoscopy, using percutaneous transgastric interventional
duodenoscopy.

Case report

Institutional review board approval was not required for prep-
aration of this report. A 44-year-old man with a history of Roux-
en-Y gastric bypass presented with recurrent duodenal and
gastric ulcers. The patient was treated at an outside institu-
tion with duodenal Graham Patch repair and placement of a
gastrojejunostomy for nutritional needs. The patient was dis-
charged to a rehabilitation facility where his percutaneous
feeding tube was removed as he was tolerating an oral diet.

The patient presented from rehabilitation with abdominal
pain, fevers, malaise, drainage from the prior gastrojejunos-
tomy site, as well as drainage from his midline surgical incision.
Computed tomography of the abdomen with contrast dem-
onstrated a loculated fluid collection adjacent to the second
portion of the duodenum with a fistulous communication to
the anterior abdominal wall (Fig. 1).

Fig. 1 - Computed tomography image demonstrating a rim-
enhancing fluid collection (arrow) adjacent to the
duodenum (arrowhead). This was later drained and
confirmed to be an abscess.

The patient was brought to the interventional radiology suite
for sinus tract evaluation of his suspected enterocutaneous
fistula. A 4-French Kumpe catheter (Cook Medical, Indianap-
olis, IN) was used to cannulate the abdominal wound and
contrast (Isovue 300; Bracco Diagnostics, Monroe Township, NJ)
was injected under fluoroscopy. A fistulous tract was identi-
fied and a 10.2-French multipurpose drainage catheter (Cook
Medical) was placed into the periduodenal abdominal fluid
collection.

With ongoing abdominal pain, fevers, and continuous drain-
age from the abdominal drainage catheter, there was concern
for duodenal perforation. Traditional endoscopy; however, was
not feasible given the prior Roux-en-Y bypass surgery. As a
result, the patient returned to the interventional radiology suite
for percutaneous transgastric evaluation of the duodenum. The
prior gastrojejunostomy tract was accessed using a 4-French
Glidecath (Terumo Medical Corporation, Tokyo, Japan) and an
angled Glidewire (Terumo Medical) and negotiated into the
gastric remnant and subsequently through the pylorus.

After the exchange for an Amplatz wire (Boston Scientific,
Marlborough, MA) and the placement of a safety wire, a 16.5-
French flexible endoscope (16.5-French diameter, 7.2-French
working channel, CYF-5 Flexible Cystoscope; Olympus, Tokyo,
Japan) was advanced through the gastric remnant and into the
duodenum. Under continuous endoscopic and fluoroscopic
guidance, the second portion of the duodenum was inspected,
revealing a Graham patch suture dehiscence with purulent ma-
terial extruding from the extraluminal periduodenal abdominal
abscess cavity into the bowel (Fig. 2). Using the side port of the
endoscope, the suture dehiscence was cannulated with a
glidewire and a glide catheter was placed. Contrast injection
opacified the periduodenal abdominal fluid collection (Fig. 3).
Under continuous endoscopic visualization, methylene blue
(Tocris Bioscience, Bristol, United Kingdom) was injected through
the multipurpose drainage catheter within the periduodenal
abdominal abscess and was visualized passing from the
extraluminal abdominal fluid collection through the bowel per-
foration, and into the duodenum, confirming communication
between the 2 spaces (Fig. 4).

After discussions with gastroenterology and surgery, a 22-
French gastrojejunostomy (Halyard Health, Alpharetta, GA) was
placed to maximize diversion of intestinal contents away from
the perforation, and the abdominal drainage catheter was kept
in place.

A fluoroscopically guided abscessogram performed 2 weeks
later showed no residual cavity and the drainage catheter was
removed. Computed tomography completed 1 month later
showed complete resolution of the periduodenal abdominal
abscess. The patient was seen in the interventional radiology
clinic 3 months later, and complete resolution of abdominal
pain, fevers, and malaise was reported.

Discussion

The use of endoscopes in interventional radiology has been
limited but offers a potential arena for skill development and
practice expansion. Interventional endoscopic choledochoscopy
and cholecystoscopy, for example, have become integral com-
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Fig. 2 - (A) Percutaneous interventional duodenoscopy image demonstrating the mucosa of the proximal duodenum. Image
A shows a hole or perforation (arrow) at the corner of the partially visualized Graham patch suture outline (upside down V).
(B) Duodenoscopy image demonstrates the same perforation (arrow) with a purulent material entering the duodenum from

the extraluminal periduodenal abscess cavity.

ponents of some interventional radiology practices, allowing
minimally invasive diagnostic interventions throughout the
biliary tree and the gallbladder [4-7]. Such endoscopy-based
interventions have allowed not only for diagnostic evalua-
tions but also for assisting in obtaining tissue biopsies, removing
calculi, and treating biliary strictures [4-7].

The use of percutaneous duodenoscopy has been de-
scribed in a limited fashion by gastrointestinal surgeons but,
to our knowledge, has never been utilized by interventional ra-

Fig. 3 - Fluoroscopic image demonstrating a 4-French
angled Glidecath (dashed white arrow) placed coaxially
through the endoscope (solid black arrow) into the
perforation at the corner of the Graham patch, cannulating
the periduodenal fluid collection (solid white arrow).
Contrast injection through the catheter showed a
communication with the previously placed pigtail drain.
A safety wire is seen within the duodenum (dashed black
arrow).

diologists [3]. Incorporating interventional duodenoscopy into
routine interventional radiology practice may positively advance
the field of interventional radiology, allowing for minimally in-
vasive evaluation and treatment of the gastrointestinal system.
Interventional duodenoscopy may prove particularly useful in
patients with complex gastrointestinal anatomy after prior sur-
gical intervention, effectively limiting access to the duodenum
by traditional endoscopy.

This technical innovation describes percutaneous
transgastric interventional duodenoscopy for the identifica-
tion of duodenal perforation and Graham patch dehiscence in
a patient with Roux-en-Y gastric bypass anatomy. Such an in-
tervention may effectively prevent the need for exploratory
laparotomy, extended hospitalizations, and complications [8].

This report has several limitations. It is a single report at
a single institution. Additionally, percutaneous transgastric
interventional duodenoscopy was not compared in a direct con-
trolled manner to exploratory laparotomy in the management
of duodenal pathology with complex gastric anatomy.

Nevertheless, this report demonstrates the potential ben-
efits of percutaneous transgastric interventional duodenoscopy
for the identification of duodenal perforation and Graham patch
dehiscence and serves to encourage interventional radiolo-
gists to continuingly reinvent and advance their own practices
for the care of their patients.

Conclusion

This case suggests that percutaneous transgastric interventional
duodenoscopy may be a potentially safe and minimally inva-
sive alternative for diagnosing and treating gastrointestinal
perforations in patients with altered gastrointestinal anatomy,
obviating the need for invasive exploratory laparotomy [9]. Al-
though further studies are needed to evaluate this technique,
percutaneous transgastric interventional duodenoscopy may
be a low-risk alternative for the management of duodenal pa-
thology in anatomically compromised patients.
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Fig. 4 - (A) Initial image demonstrates mucosal folds within the duodenum (solid black arrow) with a partially visualized
Amplatz Super Stiff (Boston Scientific) wire (dashed black arrow). (B-D) Time lapse evaluation of the duodenum as
methylene blue dye is injected into the abdominal drainage catheter. Methylene blue dye is seen progressively
accumulating within the duodenum confirming the presence of a perforation at the corner of the Graham patch.
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