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Diagnostic Dilemma
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A 42-YEAR-OLD woman on hemodialysis with a history

of end-stage renal disease, left ventricular ejection fraction of

45%, mean pulmonary artery pressure of 45 mmHg, and

severe tricuspid regurgitation had several recent hospitaliza-

tions for worsening dyspnea on exertion and peripheral

edema. She denied intravenous drug abuse, carcinoid symp-

toms, trans-tricuspid valve instrumentation, or any known

congenital conditions. Preoperative transthoracic echocardi-

ography demonstrated incomplete tricuspid leaflet coaptation

despite normal leaflet structure and mobility. Vegetations

were absent. The patient was taken to the operating room for

tricuspid valve repair or replacement. Intraoperative transe-

sophageal echocardiography revealed the following images

(see Fig 1, Videos 1-3). What is the diagnosis?
Diagnosis: Aberrant Chordal Insertion of the Tricuspid

Valve Septal Leaflet

Transesophageal echocardiography before cardiopulmo-

nary bypass confirmed incomplete tricuspid leaflet coaptation

and a severe regurgitant jet originating 14 mm below the

annular plane that was initially directed centrally but then

turned toward the septum. Normal leaflet morphology ruled

out myxomatous degeneration or valve injury as the cause of

severe tricuspid regurgitation.1 Normal right ventricular

function, annular size, and ventricular chamber dimensions
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ruled out “functional” tricuspid regurgitation. The mid-

esophageal four-chamber view showed chordal attachments

from the basilar region of the ventricular septum to the tricus-

pid septal leaflet (see Fig 2, Video 1). Other echocardio-

graphic findings indicating focal leaflet tethering included

impaired septal leaflet mobility and apical displacement of

the origin of the regurgitant jet with increased tenting height

(see Fig 3).2 This finding of aberrant chordal insertions was

later confirmed by direct visual inspection after the right

atrium was opened during surgery (see Fig 4). It was con-

cluded that the pathology responsible for the patient’s symp-

toms was likely related to this congenital condition that

prevented tricuspid valve closure. She underwent tricuspid

valve replacement with a 29-mm tissue valve and was

weaned uneventfully from cardiopulmonary bypass

Assessment of cadaveric tricuspid valve specimens has

shown that a wide variation in tricuspid valve anatomy is com-

mon.3 “Normal” tricuspid anatomy, therefore, is difficult to

describe but generally involves 3 leaflets (anterior, posterior,

and septal), with leaflet edges attached via chordae tendinae to

papillary muscles, which are then attached more apically to

the right ventricular interior walls.4 Chordae attached to the

anterior papillary muscle often attach to the anterior and poste-

rior leaflets, whereas those from the medial papillary muscle

often attach to the posterior and septal leaflets. In addition to

variability in chordal attachment sites, accessory chordae,

more than 3 leaflets, and variable leaflet structure and position

may occur. Although structural diversity of the tricuspid valve

is common, aberrant tricuspid valve chordal insertion is a rare

etiology of regurgitation. In one study where 13,500 consecu-

tive patients underwent transthoracic echocardiography exams
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Fig 1. Mid-esophageal four-chamber view without (A) and with (B) superimposed color flow Doppler, 3D reconstruction of the tricuspid valve viewed from the

right atrium (C) with anterior (AL), posterior (PL), and septal (SL) leaflets and central coaptation defect (*) labeled.

Fig 2. Mid-esophageal four-chamber view with superimposed color flow

Doppler with an aberrant chordal attachment connecting the tricuspid septal

leaflet to the basilar region of the ventricular septum, as indicated by the

arrow.
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Fig 3. Anatomic schematics of a normal tricuspid valve (A), right ventricular dilatio

normal chordae (B) and aberrant chordal insertion (C). Normal chordae are shown i

result in apical displacement of the leaflet coaptation defect from the tricuspid annul

Fig 4. Surgical view of tricuspid valve viewed from the opened right atrium;

labels are included to denote the positions of the septal leaflet (SL), interven-

tricular septum (IVS), aberrant chordae (*), as well as descriptors to provide

spatial orientation.
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in the cardiology laboratory, 1.7% were shown to have severe

tricuspid regurgitation.2 Of those cases, only

4% were attributed to aberrant chordal tethering. Aberrant
C

n that would result in “functional” tricuspid regurgitation owing to tethering of

n green and aberrant chordae in red. Both forms of chordal tethering (B and C)

ar plane (dotted line).
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chordae can lead to tricuspid regurgitation by tethering leaflets

and, therefore, restricting full coaptation during systole, as

observed in this case. When severe, tricuspid regurgitation can

manifest clinically as dyspnea on exertion, peripheral edema,

jugular venous distention, or cardiac dysrhythmias. Annulo-

plasty, chordal transection, or reconstruction with artificial

chordae may be effective surgical options for aberrant tricus-

pid chordal insertion.5

Tethered tricuspid leaflets may occur with other congeni-

tal pathology. It is especially important to distinguish aber-

rant chordal attachments from Ebstein’s anomaly, which,

although rare, can manifest in adulthood.6 The diagnosis of

Ebstein’s anomaly includes a tricuspid-to-mitral leaflet

hinge point distance to body surface area ratio >8 mm/m2, a

large anterior leaflet, and a high prevalence of other cardiac

structural abnormalities.7 This patient had a calculated ratio

of 6.25 mm/m2, a normal tricuspid anterior leaflet, and no

other cardiac defects, excluding Ebstein’s anomaly from the

differential diagnosis.
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