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ABSTRACT

ricuspid regurgitation (TR) is the most com-

mon valvular complication in orthotopic

heart transplantation (OHT) recipients and
may occur in up to 84% of cases." The development
of TR can severely affect clinical outcomes and lead
to right ventricular dysfunction and increased mor-
tality.” Previous institutions, including our own (Uni-
versity of Chicago Medicine, Chicago, Illinois), have
demonstrated decreased rates of TR with prophylac-
tic DeVega tricuspid valve repair (TVR) at the time
of OHT."® However, thromboembolic complications
after DeVega TVR are scarcely reported. Accordingly,

LEARNING OBJECTIVES

e To recognize thrombus as a potential
complication of DeVega TVR after OHT.

e To highlight the importance of surveillance
imaging at post-transplant follow-up visits.

Intracardiac thrombus is a rare but treatable complication following DeVega tricuspid annuloplasty in the setting of
orthotopic heart transplantation. Consistent imaging in the post-transplantation period is therefore essential for

early identification and management of thromboembolic complications. (JACC Case Rep 2024;29:102407) © 2024 The
Authors. Published by Elsevier on behalf of the American College of Cardiology Foundation. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

we describe 5 cases of patients who developed intra-
cardiac thrombi following OHT with DeVega TVR.

CASE 1

A 52-year-old man with a history of OHT with DeVega
TVR for ischemic cardiomyopathy (ICM) was admitted
to the hospital for evaluation of a 1.2 x 1.3 cm
tricuspid valve (TV) mass seen on a routine trans-
thoracic echocardiogram (TTE) 6 months post-OHT
(Figure 1A). A transesophageal echocardiogram (TEE)
confirmed the presence of the mobile mass attached
to the base of the TV near the site of the DeVega repair
(Figure 1B, Video 1). On admission, he was afebrile,
and a full infectious disease work-up was completed,
with negative blood culture results and a normal
sedimentation rate. Given concern for thrombus, the
patient was started on warfarin.

FOLLOW-UP. After1year without resolution on serial
TTEs, the patient was admitted briefly to the cardiac
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ABBREVIATIONS
AND ACRONYMS

CMR = cardiac magnetic
resonance

ICM = ischemic cardiomyopathy

NICM = nonischemic
cardiomyopathy

OHT = orthotopic heart
transplantation

TEE = transesophageal
echocardiogram

TR = tricuspid regurgitation

TTE = transthoracic
echocardiogram

TV = tricuspid valve

TVR = tricuspid valve repair

surgery team in July 2023 for consideration
for robotic removal of the mass. On that
admission, repeat TTE demonstrated com-
plete resolution of the mass (Figures 1C
and 1D). The patient has remained on
warfarin since May 2023 without recurrence.

CASE 2

A 72-year-old man who underwent OHT with
DeVega TVR for nonischemic cardiomyopa-
thy (NICM) presented for routine TTE
monitoring 3 months postoperatively. His
post-OHT course remained uncomplicated,
without signs of rejection. On imaging, a
2.0 x 1.0 cm mobile mass was incidentally
identified near the DeVega surgical repair site

(Figure 2A, Video 2). On cardiac magnetic resonance
(CMR), the mass was hypoenhancing on both stan-
dard and long inversion time late gadolinium
enhancement imaging, consistent with thrombus.

The patient was consequently bridged to warfarin
therapy before discharge.

FOLLOW-UP. The patient was continued on warfarin
for 3 months for presumed intracardiac thrombus,
with resolution of the mass noted on TTE. Although

the mass was evident on 1 interim TTE, the patient’s
most recent imaging again demonstrated mass reso-
lution (Figure 2B).

CASE 3

A 67-year-old man who had undergone heart trans-
plantation with DeVega TVR for ICM presented for a

3-month follow-up visit in clinic. He remained
asymptomatic, without signs of rejection. A screening
TTE was obtained and demonstrated a large echo-
density on the atrial aspect of the TV (Figure 3A). A
broad infectious disease work-up was obtained, and
results were ultimately negative. A TEE further
delineated a 0.6 x 1.8 cm mobile mass attached to the
DeVega repair site (Figure 3B). He was transitioned to
apixaban (Eliquis) for presumed thrombus and an

empiric

6-week course of ceftriaxone and

vancomycin.

FOLLOW-UP. Intravenous

antibiotics were dis-

continued after 2.5 weeks of treatment out of low

concern for endocarditis. A TTE 2 months later
demonstrated resolution of the mass with anti-
coagulation, thus favoring thrombus (Figures 3C
and 3D). He has continued to take apixaban without
recurrence on subsequent imaging.
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CASE 4

A 52-year-old man who underwent OHT with DeVega
TVR for NICM presented for routine follow-up 1 year
and 9 months after surgery. His post-OHT course was
uncomplicated to that point, without rejection. A TTE
was obtained at this visit, and the findings elicited
concern for a large mass abutting the TV (Figure 4A).
A subsequent TEE confirmed a 2.1 x 0.9 cm mobile
mass attached to the DeVega repair site (Figure 4B,
Video 3).

FOLLOW-UP. Given the absence of infectious symp-
toms, thrombus was suspected, and the patient was
started on rivaroxaban (Xarelto). A subsequent TTE
and CMR obtained 6 months later showed a slight
interval improvement in size to 1.7 x 0.9 cm
(Figures 4C and 4D). Rivaroxaban was continued with
no defined discontinuation date.

CASE S

A 42-year-old man with a history of multiple venous
thromboemboli (who is receiving lifelong apixaban)
and OHT with DeVega TVR presented for 6-month
follow-up. His donor heart was functioning well,
without rejection. His surveillance TTE showed a
large, mobile echodensity (2.0 x 1.6 cm) that
appeared to attach at the base of the TV (Figures 5A
and 5B, Video 4). On CMR, the mass was hypo-
enhancing on both standard and long inversion time
late gadolinium enhancement imaging, consistent
with thrombus (Figure 6). The patient was started on
warfarin.

FOLLOW-UP. Because of noncompliance with
warfarin, the patient was transitioned to rivaroxaban.
Although the thrombus was initially stable on serial
echocardiograms, a TTE performed 2.5 years later
showed interval improvement in the thrombus with
anticoagulation to 1.3 x 0.9 (Figures 5C and 5D).

DISCUSSION

We describe 5 cases of presumed thrombus occurring
at the site of the DeVega repair following OHT. In
totality, results of infectious disease work-up were
negative. Antibiotics were safely deferred in all but 1
patient, thus making endocarditis highly unlikely. In
all cases, follow-up imaging revealed interval
improvement or resolution of the thrombus with
anticoagulation. Importantly, none of the patients
experienced major bleeding or thromboembolic
complications.
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FIGURE 1 Case 1 Echocardiograms

TEE ATRIAL PERSEPCTIVE

(Left) (A) 4-chamber transthoracic echocardiogram and (B) 3-dimensional transesophageal echocardiogram (TEE) in Case 1 demonstrating a
right atrial thrombus (yellow outline) with an attachment site (arrow) near the DeVega tricuspid repair. (Right) (C) Apical 4-chamber
transthoracic echocardiogram and (D) transesophageal echocardiogram depicting resolution of the thrombus following anticoagulation.
Created with BioRender.com. A = anterior leaflet of tricuspid valve; LA = left atrium; LV = left ventricle; P = posterior leaflet of tricuspid
valve; RA = right atrium; RV = right ventricle; S = septal leaflet of tricuspid valve.

To our knowledge, ours is the first case series to
describe intracardiac thrombi as a complication of
DeVega TVR following OHT. After careful review of all
143 OHT cases performed from 2021 to 2023 at our
institution, we identified intracardiac thrombi in 5
(3.5%) cases, a finding suggesting that this complica-
tion is more prevalent than initially thought. In all but
1 case, the thrombi were identified within 3 to
6 months postoperatively. None of the patients

experienced rejection or graft failure, thereby sug-
gesting that thrombus formation is likely unrelated to
graft status. In 2 of the 5 cases, subsequent endo-
myocardial biopsies were deferred in favor of nonin-
vasive rejection testing because of the thrombus.
None of the other patients experienced thromboem-
bolic events during biopsy.

Overall, the mechanisms that may
thrombus formation at the DeVega site in the post-

influence
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FIGURE 2 Case 2 Echocardiograms

Initial

Follow-up

Right ventricular focused apical 4-chamber view transthoracic echocardiogram in Case 2 demonstrating the thrombus (yellow outline) with an
attachment site (arrow) near the DeVega repair site (A) at the time of diagnosis with (B) interval resolution following treatment with
anticoagulation. Created with BioRender.com. Abbreviations as in Figure 1.

OHT setting are unclear and may be multifactorial.
Thromboembolism caused by DeVaga repair is
extremely rare in patients who are not OHT re-
cipients, with only a few cases reported.*> OHT does
result in increased levels of prothrombotic and
proinflammatory factors, with increased venous
thromboembolic risk, a finding suggesting that
increased inflammation and hypercoagulability may
play roles.®® Of note, the DeVega repair technique
leaves a tail at the base of the septal leaflet commis-
sure, which is where thrombus was visualized in our
patients.” We hypothesize that the foreign material
from the tail may also serve as a nidus for thrombus.
In response to this case series, our surgeons plan to
use a shorter tail in future DeVega repairs during
OHT. None of the patients had tricuspid stenosis, thus
suggesting that stasis is not a major contributor.
Given the favorable response to anticoagulation in
all cases, our findings should not dissuade clinicians
from using prophylactic DeVega repair. Rather, our

series highlights the need for a routine surveillance
TTE in the post-OHT setting, including a careful
evaluation of the TVR.

Thromboembolic complications are rare but impor-
tant complications of DeVega TVR following OHT.
Routine surveillance of the TVR site by using echo-
cardiography is essential to identify thrombus for-
mation and guide management rapidly.
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FIGURE 3 Case 3 Echocardiograms

Initial

(Left) (A) Apical 4-chamber transthoracic echocardiogram and (B) transesophageal echocardiogram (TEE) in Case 3 demonstrating the mobile
thrombus in the right atrium (RA) with an attachment site (arrow) near the DeVega repair site at the time of diagnosis (yellow outline). (Right)
(C) Standard and (D) right ventricular focused apical 4-chamber transthoracic echocardiogram demonstrating interval resolution of the
thrombus with anticoagulation. Created with BioRender.com. Abbreviations as in Figure 1.
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FIGURE 4 Case 4 Echocardiograms

Initial Follow-up

(Left) (A) Apical 4-chamber transthoracic echocardiogram and (B) transesophageal echocardiogram in Case 4 demonstrating the mobile right
atrial thrombus with an attachment site (arrow) near the DeVega repair at the time of diagnosis (yellow outline). (Right) Cardiac magnetic
resonance following anticoagulation demonstrating interval improvement in the size of the thrombus on (C) 4-chamber cine steady-state free
precession views. (D) The mass is hypointense on postcontrast dynamic enhanced-T1 high-resolution isotropic volume examination
(e-THRIVE) imaging, consistent with thrombus. Created with BioRender.com. Abbreviations as in Figure 1.
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FIGURE 5 Case 5 Echocardiograms

e
Initial Follow-up

(Left) (A) Right ventricular inflow and (B) parasternal short-axis transthoracic echocardiographic views in Case 5 that demonstrate a large,
round, mobile thrombus in the right atrium near the site of the DeVega repair. (Right) Follow-up (C) right ventricular inflow and (D)
parasternal short-axis transthoracic echocardiographic views demonstrating interval improvement in response to anticoagulation. Created
with BioRender.com. Abbreviations as in Figure 1.




Shah et al

Post-Transplant Intracardiac Thrombus Associated With DeVega TV Repair

JACC: CASE REPORTS, VOL. 29, 2024
AUGUST 7, 2024:102407

g™

LGE (Standard TI)

FIGURE 6 Case 5 Cardiac Magnetic Resonance

Cine SSFP

-

LGE (Long TI)

Tissue characteristics of the mass in Case 5 are shown. The mass is (A) rounded in appearance on balanced steady-state free precession
(bSSFP) cines and is hypoenhancing on (B) postcontrast liver acceleration volume acquisition (LAVA) and (C) standard and (D) long inversion
time (TI) late gadolinium enhancement (LGE) imaging, consistent with thrombus. Created with BioRender.com.
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