
A 73-year-old man with ischemic cardio-
myopathy and a left ventricular assist de-
vice (LVAD; HeartMate II; Thoratec Inc.,
Pleasanton, California, USA) (●" Fig. 1) [1]
presented with recurrent melena.
Esophagogastroduodenoscopy (EGD) was
performed multiple times, and bleeding
arteriovenous malformations (AVMs) in
the second portion of the duodenum
were treated with argon plasma coagula-
tion. In spite of this, the patient continued
to bleed whenever his warfarin therapy
was resumed.
Although a capsule endoscopy was nega-
tive, deep double-balloon enteroscopy
(DBE) was performed because of the con-
cern that the patient might be bleeding
from his mid small bowel. The DBE was
performed with the assistance of a car-
diologist, cardiothoracic surgeon, perfu-
sionist, and cardiac anesthesiologist. The
patient was kept supine and care was tak-
en to avoid upper abdominal pressure on
or near the LVAD. In the third part of the
duodenum, a large AVM was treated with
argon plasma coagulation. The small bow-
el was intubated to a distance of 330 cm.
There were no complications from the
procedure.
Warfarin was restarted after the patient
was discharged, but after 1 week the pa-
tient was re-admitted with melena and
anemia. Angiography was performed and
a branch of the gastroduodenal artery
was embolized. Warfarin was empirically
restarted. The patient has not had anemia
or melena for several months.
LVAD recipients have a tendency to bleed
from small-bowel AVMs and may require
deep enteroscopy [2,3]. This can safely be
performed in LVAD recipients but requires
careful planning, as bowel perforation or
other endoscopic complications are po-
tentially catastrophic in these hemody-
namically fragile patients. A multidis-
ciplinary approach is required, involving
a cardiologist, anesthesiologist, and per-
fusionist, as well as a cardiothoracic sur-
geon. During endoscopy, care should be
taken not to exert pressure on the LVAD
pump, which is typically placed within
the muscles of the abdominal wall.
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Deep enteroscopy in patients with left
ventricular assist devices: practical and
technical considerations

Fig. 1 Left ventricular
assist device (LVAD).
The latest devices use
continuous-flow tech-
nology employing a
rotary pump, percuta-
neous lead, external
power source, and
control system. The
pump lies parallel to
the diaphragm and is
placed preperitoneally
or within the muscles
of the abdominal wall.
It is attached between
the apex of the left
ventricle and the as-
cending aorta.
(Copyrighted and used
with permission of the
Mayo Foundation for
Medical Education and
Research.)
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