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VIDEO HIGHLIGHTS

Video 1: Two-dimensional TTE parasternal short-axis view,

without (left) and with (right) color flow Doppler, demonstrates

the perimembranous Gerbode-type VSD with systolic blood

flow from the LV to the RA. A small pericardial effusion is noted.

Video 2: Two-dimensional TTE apical 4-chamber view,

without (left) and with (right) color flow Doppler, demonstrates

the perimembranous Gerbode-type VSD with systolic blood

flow from the LV to the RA. The right heart is dilated, and the

right ventricular systolic function is reduced.

Viewthevideocontentonlineatwww.cvcasejournal.com.
INTRODUCTION

The Gerbode defect refers to a deformity in the ventricular septum
that allows communication between the left ventricle (LV) and right
atrium (RA). This anatomical variant was first described in an autopsy
report in 1838 and named after Frank Gerbode—a surgeon who pub-
lished a case series on surgical closure of the defect.1 While the inci-
dence of acquired Gerbode defect has increased due to the rising
frequency of invasive and complex cardiovascular procedures,
congenital Gerbode defect remains rare and accounts for <1% of
all congenital heart abnormalities.2 The embryologic development
of this shunt is not fully understood but is thought to be the result
of an endocardial cushion defect in addition to defective maturation
of the membranous ventricular septum.3

Due to this impaired development, additional malformations are
not uncommon and are seen in about one-third of cases.4 Prior re-
ported cases of Gerbode defect have focused on the primary manage-
ment of Gerbode but do not comment on how concurrent congenital
abnormalities can affect its treatment. This case report describes how
the finding of coarctation of the aorta (CoA) played a significant role
in the management of this patient’s Gerbode defect.
CASE PRESENTATION

A 38-year-old man with a medical history of hypertension presented
to our hospital with 3 days of worsening shortness of breath, abdom-
inal distention, orthopnea, and leg swelling. They reported being diag-
nosed with a heart murmur as a child and were instructed to follow up
with a cardiologist. However, the patient chose not to pursue consul-
tation since they did not have any symptoms at that time. In the emer-
gency department, blood pressure was elevated to 170/85 mm Hg,
heart rate was 90 beats/min, and oxygen saturation was 100% on
room air. Physical examination revealed a holosystolic 4/6 heart
murmur best heard at the lower left sternal border, a palpable precor-
dial thrill, and an elevated jugular venous pulse at 12 cm.

Laboratory results were significant for a B-type natriuretic peptide
of 1,450 pg/mL and a negative troponin T. Chest x-ray showed diffuse
cardiomegaly with mild central pulmonary vascular congestion.
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Electrocardiogram was significant for right-axis deviation, left atrial
abnormality, first-degree atrioventricular block, and incomplete right
bundle branch block. Transthoracic echocardiography (TTE) demon-
strated a left ventricular ejection fraction of 55% to 60%, a dilated
right ventricle (with a basal diameter of 5.6 cm) with visually
decreased systolic function, a 1.4 cm pericardial effusion, a bicuspid
aortic valve with visually mild aortic regurgitation, and color flow
across the ventricular septum suggestive of a perimembranous
ventricular septal defect (VSD). Color flow Doppler demonstrated
continuous shunting of flow from the LV to the RA, consistent with
Gerbode defect. Continuous-wave Doppler demonstrated a
peak gradient of approximately 117 mm Hg (Figures 1, and 2,
Videos 1, and 2).

The patient was treatedwith intravenous diuretics for 2 days and dis-
charged on oral diuretics with follow-up in the clinic 3 weeks later. At
that time, they complained of increasing leg swelling and abdominal
distention, so their diuretic dose was increased. Despite this interven-
tion, their symptoms continued to worsen, and they required 2 addi-
tional hospitalizations for heart failure exacerbation. During the last
hospitalization, left and right cardiac catheterization was performed,
which demonstrated an LV end-diastolic pressure of 40 mm Hg, a
step-up in oxygen saturation from the superior vena cava to RA, consis-
tent with atrial septal defect, a pulmonary to systemic flow ratio (Qp/
Qs) of 1.44:1, and CoA with a 35 to 40 mm Hg gradient across the
ascending to descending aorta. After the patient’s volume status was
medically optimized, they underwent angioplasty and stenting of their
CoAwith a 6 cm 8-Zig stent without complications and successful res-
olution of aortic gradient from 33 to 0 mmHg (Figure 3). Angiography
at that time showed a Qp/Qs of 1.83:1.

A week later, the patient was seen in the clinic with improvement
of symptoms. The decision was made to defer management of the
Gerbode defect and observe the patient over several months.
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Figure 1 Two-dimensional TTE, parasternal short-axis view (A, B) and apical 4-chamber (C) views, without (A) and with (B, C) color
flow Doppler, demonstrate the Gerbode-type perimembranous VSD (A, arrow) with systolic blood flow from the LV to the RA (B, C).
LA, Left atrium; RV, right ventricle.

Figure 2 Two-dimensional TTE, color flow–guided continuous-
wave Doppler from the parasternal short-axis view demon-
strates an increased gradient of around 117 mm Hg from the
LV to the RA.
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DISCUSSION

The pathophysiology of Gerbode defect involves shunting of the
blood from the LV to the RA due to the significant pressure gradient
between the 2 chambers. The degree of shunting is dependent on the
size of the defect and pressure difference between the LVand RA. This
leads to increased flow through the right side of the heart, causing
chamber dilatation and compensatory enlargement of the right heart
chambers. Without correction, this process can lead to right heart fail-
ure, resulting in systemic venous congestion and ultimately left-sided
heart failure from increased blood volumes resulting in left-sided
chamber enlargement.

There is no universal approach to management of Gerbode defect.
Yacoub et al.5 claims that all Gerbode defects of any size should be
closed, while Toprak et al.6 argues that asymptomatic patients with
normal ventricular volumes and pressures and small shunts can be
managed conservatively with close monitoring.3 According to the
American College of Cardiology/American Heart Association Task
Force, adults who have a VSD with left ventricular volume overload
and hemodynamically significant shunts (defined as a
Qp:Qs $ 1.5:1) should have surgical closure of VSD as long as the
pulmonary artery systolic pressure is less than 50% of systemic pres-
sure and the pulmonary vascular resistance is less than one-third of
systemic resistance.7 In practice, providers often use a Qp:Qs ratio
>2:1 since that ratio was previously shown to be associated with
left-sided heart failure, but the timing and type of repair depend on
several factors including the magnitude of the flow and concomitant
anatomic abnormalities and comorbidities.8

Our case differs from a typical Gerbode defect case since our pa-
tient had concomitant CoA as well as bicuspid aortic valve with aortic
regurgitation. These abnormalities further hindered our patient’s



Figure 3 Hemodynamic measurements made during catheteri-
zation before (black) and after (red) repair of CoA.
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cardiac output and significantly augmented the pressure gradient be-
tween the LV and RA, leading to greater shunting. Based on hemody-
namics from his catheterization and his symptoms, it would have been
reasonable to pursue Gerbode defect repair. However, given his
severely elevated LV end-diastolic pressure and LV-to-RA gradient in
the setting of multiple hospital admissions for decompensated heart
failure, the decision was made to repair the CoA first in an attempt
to improve the left ventricular afterload and diminish left-to-right
shunting to improve the patient’s right heart failure before considering
further interventions. Although we do not yet have long-term follow-
up on the patient’s symptoms or hemodynamic profile, the repair re-
sulted in rapid improvement in their clinical picture and has delayed
the need for immediate, high-risk repair of their Gerbode defect. If
the patient’s symptoms and hemodynamic profile remain stable, it is
possible that correction of their Gerbode defect may be delayed
even further and there may be a greater consideration for percuta-
neous closure. Additionally, correction of the patient’s defect will
likely have a lower complication rate given the euvolemic clinical sta-
tus.
CONCLUSION

The Gerbode defect remains a rare congenital abnormality. However,
clinicians should remain aware of this phenomenon and understand
its hemodynamic profile in order to provide optimal treatment.
Furthermore, this case highlights the importance of conducting a full
workup for coexistent congenital cardiac abnormalities since it can in-
fluence the clinical approach to such patients.
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