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CASE REPORT

CLINICAL CASE
Giant Interventricular Septal Hematoma
Complicating Left Bundle Branch Pacing

A Cautionary Tale
Rohan Trivedi, DO, Eileen Rattigan, MD, Terry D. Bauch, MD, Vernon Mascarenhas, MD, Tariq Ahmad, MD,
Faiz A. Subzposh, MD, Pugazhendhi Vijayaraman, MD
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An 88-year-old woman underwent atrioventricular node ablation and left bundle branch pacing for atrial fibrillation. She

presented to the emergency room several hours after discharge with dyspnea. An echocardiogram revealed a giant

interventricular septal hematoma. The patient was successfully treated with conservative medical therapy, with eventual

complete resolution of the hematoma. (Level of Difficulty: Intermediate.) (J Am Coll Cardiol Case Rep 2023;16:101887)

© 2023 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/).
A n 88-year-old woman was referred for atrio-
ventricular (AV) node ablation and pace-
maker implantation with conduction system

pacing because of atrial fibrillation (AF) refractory to
antiarrhythmic therapy with amiodarone and intol-
erant to AV nodal blocking drugs because of hypoten-
sion. His bundle pacing (HBP) lead was attempted but
abandoned because of high capture thresholds (2 V at
1 ms). Subsequently, a left bundle branch pacing
(LBBP) lead (Medtronic 3830) was implanted in
the proximal left bundle branch (LBB) location (V6
EARNING OBJECTIVES

To describe a rare complication of a giant
interventricular septal hematoma following
left bundle branch pacing.
To discuss management of interventricular
septal hematoma.
To recognize unforeseen complications in a
relatively novel treatment strategy of phys-
iological pacing.
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R-wave peak time 70 ms, QRS duration 135 ms, LBB–
ventricle interval 27 ms). After AV node ablation
from axillary vein access, a second lead was
implanted at a slightly distal LBB location (V6

R-wave peak time 61 ms, QRS duration 121 ms) with
low capture thresholds (0.5 V at 0.5 ms). Six hours af-
ter same-day discharge, the patient presented to the
hospital with nausea, vomiting, and dyspnea. Her vi-
tal signs were within normal limits (BP 130/
80 mm Hg; heart rate 82 beats/min, temperature
98.6 �F, oxygen saturation 97%). On examination,
she was noted to be ill-appearing, with dry mucous
membranes, left pectoral pacemaker site without
ecchymosis or hematoma, and mild epigastric tender-
ness. Otherwise, the result of the clinical examination
was unremarkable.

MEDICAL HISTORY

The patient’s history was significant for persistent AF
with rapid ventricular response. She had previously
undergone 3 cardioversions on amiodarone therapy.
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AF = atrial fibrillation

AV = atrioventricular

IVS = interventricular septal

LBB = left bundle branch

LBBP = left bundle branch

pacing

RV = right ventricle
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She had a history of coronary artery disease,
peripheral artery disease with percutaneous
intervention and stent placement, remote
cerebrovascular accident, renal insufficiency,
and hiatal hernia. Her discharge medications
included clopidogrel, rivaroxaban, atenolol,
chlorthalidone, and amlodipine.

DIFFERENTIAL DIAGNOSIS

The differential diagnoses for the patient’s

presenting nausea, vomiting, and dyspnea were
concerning for, but not limited to, gastrointestinal,
cardiovascular (acute coronary syndrome, heart fail-
ure, anemia), neurologic (hemorrhagic vs ischemic
cerebrovascular accident), and postprocedural (peri-
carditis, pericardial tamponade or periprocedural
medication intolerance) conditions.

INVESTIGATIONS

The admission workup noted hemoglobin 16.3 g/dL
and platelets 193,000/mL. An electrocardiogram and a
chest X-ray were unremarkable (Figure 1). Laboratory
workup noted elevated cardiac markers (high-sensi-
tivity troponin T 4,217 ng/L, creatine kinase-
myocardial band 273 ng/mL, creatine kinase 1,002
U/L, B-type natriuretic peptide 17,221 pg/mL), and
increase in serum creatinine from 1.8 to 2.2 mg/dL. An
E 1 Paced Electrocardiograms

mediately after left bundle branch pacing lead implantation. (B) O
urgent echocardiogram revealed a large septal hypo-
echoic mass (61 mm � 40 mm) with near-complete
obliteration of the right ventricle (RV), no pericar-
dial effusion, and otherwise normal left ventricular
systolic function (Figure 2, Videos 1 and 2). There was
no significant respiratory variation in mitral inflow,
and approximately 20% tricuspid inflow variability.
Computed tomography of the chest without contrast
material noted cardiomegaly and an equivocal
hyperdense mass in the RV. Pacemaker parameters
including pacing thresholds and impedances were
unchanged from implantation.

MANAGEMENT

Initially, rivaroxaban and clopidogrel were held, and
intravenous fluids were administered. Given the
recent LBBP, the significant elevation in cardiac en-
zymes, new echocardiographic images, and CT find-
ings were consistent with the development of a large
interventricular septal (IVS) hematoma, likely caused
by bleeding from septal perforator arteries in the
setting of uninterrupted anticoagulation and anti-
platelet therapy. After a multidisciplinary discussion
between critical care, interventional cardiology, and
electrophysiology, a decision was made to manage
conservatively. The patient’s symptoms progres-
sively improved and remained hemodynamically
n presentation at Emergency Department.
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FIGURE 2 Presenting Echocardiograms Postoperative Day 1

Large septal hematoma measuring 61 mm � 40 mm is visible in apical 4-chamber and parasternal long-axis views with and without contrast

material.
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stable during hospitalization. Serial echocardio-
grams during hospitalization noted improved RV
filling and stable hematoma size without progres-
sion to pericardial effusion. The patient was sub-
sequently discharged on day 7 in stable condition.
An echocardiogram at 2 weeks showed a decrease in
the hematoma, and oral anticoagulation was
resumed (Figure 3). A repeated echocardiogram at
6 weeks showed complete resolution of the hema-
toma, and the pacemaker parameters continued to
remain stable with persistent LBB capture (Figure 4,
Videos 3 and 4).

DISCUSSION

LBBP has been associated with improved clinical
outcomes compared with RV pacing.1 AV node abla-
tion and LBBP are increasingly used to achieve rate
control in patients with AF.2 This new modality of
physiological pacing may be associated with unusual
complications.3 This is a rare case of a giant IVS he-
matoma successfully managed conservatively. This is
also the first case of IVS hematoma in our center out
of >2,000 cases of physiological pacing lead implan-
tation. The recent cardiac procedure, atypical
abdominal symptoms, and significantly elevated
cardiac enzymes (out of proportion to the cardiac
procedure) despite no significant electrocardio-
graphic findings of ischemia led to urgent echocar-
diographic evaluation and early diagnosis of this rare
complication.4 The size and extent of septal hema-
toma protruding into the RV and the rapidity of
occurrence was a concern about progressive hemo-
dynamic compromise caused by potential RV inflow
restriction/obstruction or extension of hematoma
into the pericardial space leading to tamponade.
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FIGURE 3 Follow-Up Echocardiograms at 2 Weeks

Interval improvement in septal hematoma size and improvement in right ventricle size are visible in apical 4-chamber and parasternal long-

axis views.

FIGURE 4 Follow-Up Echocardiograms 6 Weeks Postoperatively

Complete resolution of hematoma and normal biventricular size and systolic function are visible.
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FIGURE 5 Follow-Up Echocardiograms 3 Months Postoperatively

Resolved hematoma and stable biventricular size and function are visible.
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Large septal perforator arteries are present in the
proximal anterior IVS. Injury to these vessels was the
likely cause of our patient’s presenting intraseptal
hematoma. Given the therapeutic oral anti-
coagulation and antiplatelet therapy, it is likely that
the hematoma expanded rapidly. Wu et al5 recently
showed the successful use of coil embolization for
bleeding septal perforator resulting in septal hema-
toma after septal radiofrequency ablation. Successful
coil embolization in a patient with septal hematoma
after LBBP complicated by pericardial tamponade was
recently reported.6 Coronary angiography to localize
the bleeding septal perforator and possible coil
embolization was discussed but was not performed
because of our patient’s renal dysfunction and he-
modynamic stability. Alternatively, removal of the
LBBP leads in the hope of creating a path to drain into
the RV was considered but not pursued because of the
unpredictability of this approach, possible clot for-
mation at the exit site, and potential inability to place
a new pacing lead in the restricted RV. Puncturing the
RV septum at its thinnest region close to the hema-
toma under echocardiographic guidance to evacuate
the hematoma was also considered. After discussion
with the heart team, the patient, and her family, a
decision was made to initially manage conservatively
with close hemodynamic and echocardiographic
follow-up, which ultimately was effective in this
patient.
FOLLOW-UP

The patient remained clinically asymptomatic dur-
ing outpatient re-evaluation at 2 weeks post-
operatively. A repeated echocardiogram noted
resolving hematoma with normal RV filling, no
pericardial effusion, and normal biventricular sys-
tolic function. Subsequently, anticoagulation and
antiplatelets were resumed. A repeated echocardio-
gram at 6 weeks and 3 months postoperatively
showed complete resolution of the IVS hematoma
(Figure 5). Of note, both LBBP lead thresholds
were noted to be stable throughout the clinical
course.

LBBP is a novel technique. Whereas septal hema-
toma is a rare complication, lead implantation in the
high anteroseptal or low posteroseptal region should
be avoided where large perforator arterial branches
are present. Additionally, careful management of
periprocedural anticoagulation and antiplatelet ther-
apy may be necessary to avoid this unusual
complication.

CONCLUSIONS

We describe an unusual case of giant interventricular
septal hematoma complicating pacemaker implanta-
tion with LBBP leads that was successfully managed
without invasive procedural intervention.
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