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99mTc-tagged red blood cell scintigraphy is the imaging modality of
choice in the diagnosis of active gastrointestinal bleeding. Continu-
ous-flow left ventricular assist devices are the state-of-the-art treat-
ment for advanced heart failure, with gastrointestinal bleeding as
the most common complication. Recognition of the distinctive im-
aging feature of continuous-flow left ventricular assist devices on
scintigraphic images can aid diagnosis of gastrointestinal bleeding.
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About 5 million patients have heart failure in the United
States (1). In the past decade, continuous-flow left ventric-
ular (LV) assist devices have replaced their pulsatile-flow
predecessors and become the mainstay of treatment in pa-
tients with end-stage heart failure, as either the bridge to
heart transplantation or the destination therapy. However,
there is an increased incidence of gastrointestinal bleeding
after placement of continuous-flow LVassist devices, which
could be as high as 23% and with a recurrent gastrointes-
tinal bleeding rate of 9.3% (2,3). Endoscopy has been the
first choice in evaluation and treatment of this iatrogenic
complication. 99mTc-tagged red blood cell scintigraphy is
the most sensitive imaging tool in localization of active
gastrointestinal bleeding. In this report, we present scintigra-
phy images of active gastrointestinal bleeding in the recipient
of a continuous-flow LV assist device and aim to familiarize
the readers with the unique imaging features of the device.

CASE REPORT

A 74-y-old man with a history of end-stage heart failure
received a HeartMate II (Thoratec Corp.) continuous-flow

LVassist device as destination therapy. Two months after its
implantation, the patient was hospitalized for recurrent ep-
isodes of melena and anemia. 99mTc-tagged red blood cell
scintigraphy was performed to confirm and localize the
ongoing gastrointestinal bleeding. On the first-minute flow
images, there was an overlooked continuous-flow LV assist
device artifact overlying the partially visualized cardiac
chambers (Fig. 1). The artifact was persistent throughout

FIGURE 1. First-minute flow images (4 s/frame). (A and B) U-
shaped flow artifact was overlying partially visualized cardiac
chambers (arrow in A) and was more conspicuous on magnified
16-s image (arrows and arrowhead in B). (C) Findings corresponded
with inflow and outflow conduits (arrows) and pump (arrowhead) of
implanted continuous-flow left ventricle assist device demonstrated
by chest radiography.
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the remaining 60-min dynamic images, along with proximal
small-bowel bleeding (Fig. 2). Immediate upper endoscopy
confirmed focal mucosal angiodysplasia in the jejunum. He-
mostasis was achieved after thermal therapy.

DISCUSSION

Compared with pulsatile-flow LV assist devices, the
continuous-flow devices are smaller and more durable. De-
spite the technologic advancement, there has been an
increased incidence of gastrointestinal bleeding after place-
ment of continuous-flow devices (3). The etiology of gas-
trointestinal bleeding appears to be multifactorial, with the
two leading theories being acquired von Willebrand disease
and low-pulsatile-pressure–induced arteriovenous malfor-
mation (3,4). Upper gastrointestinal bleeding is more com-
mon than lower gastrointestinal bleeding, with proximal
small-bowel angiodysplasia as the bleeding source in 29%
of patients with a continuous-flow device (3). 99mTc-tagged

red blood cell scintigraphy is preferred
to localize an active bleeding source
and to guide the endoscopic proce-
dure. On scintigraphy, the subtle arti-
fact from the continuous-flow device
is localized at the margin of the im-
ages, distinct from the prominent arti-
fact described in the literature for the
pulsatile-flow device (5).

CONCLUSION

Gastrointestinal bleeding is the most
common complication after placement
of a continuous-flow LV assist device.
Recognition of the distinctive imaging
presentation of such devices on 99mTc-
red blood cell scintigraphy may raise
awareness of this iatrogenic etiology
and improve diagnostic confidence about
gastrointestinal bleeding in nuclear med-
icine practice.
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FIGURE 2. First-hour dynamic images (2 min/frame). Intraluminal tracer accumulation was
immediately seen in proximal small-bowel loops (arrows), consistent with active bleeding.
Visualization of continuous-flow LV assist device persists in this series (arrowheads).
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