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Acute Afterload Mismatch After
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Acute afterload mismatch and left ventricular dysfunction after mitral valve repair are well established. The impact of

transcatheter tricuspid valve repair (TTVr) on right ventricular (RV) function is less clearly defined. To our knowledge,

there are no reports of acute RV dysfunction after TTVr. Here we report a case of acute afterload mismatch after suc-

cessful TTVr. (Level of Difficulty: Advanced.) (J Am Coll Cardiol Case Rep 2022;4:519–522) © 2022 The Authors.

Published by Elsevier on behalf of the American College of Cardiology Foundation. This is an open access article under the

CC BY license (http://creativecommons.org/licenses/by/4.0/).
HISTORY OF PRESENTATION

An 84-year-old woman presented with symptomatic
severe functional tricuspid regurgitation (TR).
Guideline-directed medical therapy was initiated, but
effective dosing was limited by hypotensive episodes.
The patient reported ongoing New York Heart Asso-
ciation (NYHA) functional class III dyspnea, and there
was clinical evidence of volume overload.

The transthoracic echocardiogram (TTE) showed
normal left ventricular (LV) size and systolic function.
The right ventricle was severely dilated with mildly
EARNING OBJECTIVES

To consider the impact of TTVr on RV after-
load and RV systolic function when sudden
changes in hemodynamics are observed dur-
ing the procedure.
To rapidly consider a differential diagnosis of
hypotension during TTVr and be prepared to
provide timely hemodynamic support for RV
dysfunction.
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reduced systolic function (tricuspid annular plane
systolic excursion [TAPSE], 22 mm; right ventricular
[RV] S0 velocity, 11.2 cm/s; and fractional area change
[FAC], 40%). Severe functional TR caused by annular
dilatation and leaflet tethering was noted. The trans-
esophageal echocardiogram (TEE) demonstrated TR in
the anteroseptal commissure extending centrally.
Cardiac catheterization revealed patent coronary ar-
teries and elevated filling pressures with mean right
atrial pressure of 10 mm Hg and v waves of 20 mm Hg,
postcapillary wedge pressure was 19 mm Hg, pulmo-
nary artery pressure was 46/22 mm Hg, mean
31 mm Hg, and LV end-diastolic pressure was
18 mm Hg. The cardiac index was 2.6 L/min (Fick).

The multidisciplinary heart team evaluation
deemed the patient a good candidate for trans-
catheter tricuspid edge-to-edge valve repair. A TriClip
XTW (Abbott Cardiovascular) was implanted centrally
between the anterior and the septal leaflets, which
abolished the TR (Videos 1 and 2). Immediately after
the implantation, there was a significant reduction in
systemic blood pressure from 125/75 mm Hg to 80/
55 mm Hg.
https://doi.org/10.1016/j.jaccas.2022.02.008
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FAC = fractional area change

LV = left ventricular

NYHA = New York Heart

Association

RV = right ventricular

TAPSE = tricuspid annular

plane systolic excursion

TEE = transesophageal

echocardiogram

TR = tricuspid regurgitation

TTE = transthoracic

echocardiogram

TTVI = transcatheter tricuspid

valve intervention

TTVr = transcatheter tricuspid

valve repair
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PAST MEDICAL HISTORY

Her past medical issues includes heart failure
with preserved ejection fraction, atrial fibril-
lation, and chronic kidney disease.

DIFFERENTIAL DIAGNOSIS

The following causes of acute hypotension
were considered: acute occult bleeding,
pericardial tamponade, acute RV failure,
arrhythmia, acute coronary syndrome, and
pulmonary embolism.

INVESTIGATIONS

Almost immediately after clip implantation,
the TEE demonstrated sudden worsening of
the RV function (Videos 3 and 4). In addition,
there was apparent spontaneous contrast material
“smoke” and sludge seen in the right atrium immedi-
ately after TTVr (Video 5, Figure 1). The RV free-wall
strain assessment worsened from a baseline
of �15.3% to �6.4% (Figures 2A and 2B). The right atrial
pressure fell from a mean pressure of 14 mm Hg with v
waves of 20 mm Hg to a mean pressure of 13 mm Hg
with no v waves (Figures 3A and 3B). Pericardial effu-
sion was ruled out by TEE, with no new wall motion
E 1 Echocardiographic Imaging

phageal echocardiographic view of the right atrium showing slud

ranscatheter tricuspid valve repair.
abnormalities, LV dysfunction, or worsening mitral
regurgitation. Examination of central access sites, and
serial hemoglobin and hematocrit measurements,
with persistently elevated right atrial pressure,
excluded catastrophic bleeding. No arrhythmias or
ischemia were seen on electrocardiographic tracings.

MANAGEMENT

After cumulative administration of 200 mg of phen-
ylephrine and intravenous saline bolus, the patient’s
blood pressure recovered to baseline within 5 mi-
nutes, and the RV function improved from severe to
moderate dysfunction. A well-seated clip was
confirmed on TTE the following day, which demon-
strated trace TR and moderately reduced RV systolic
function (TAPSE, 11 mm; RV S0 velocity, 6 cm/s; and
FAC, 15%). The patient remained normotensive and
clinically improved and was discharged home
without complications.

DISCUSSION

The systolic performance of the heart is determined
by 3 factors: preload, afterload, and contractility, as
described in the Frank-Starling law. Afterload is
defined as the total force that opposes sarcomere
shortening minus the stretching force that existed
ge or early thrombus (asterisk) forming in the right ventricle (RV)
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FIGURE 2 Right Ventricular Longitudinal Strain Measurements

The measurements show (A) a baseline free-wall strain value of �15.3% and (B) a post–transcatheter tricuspid valve repair value of �6.4%. RVFWSL ¼ right ventricular

free-wall longitudinal strain; RV4CSL ¼ right ventricular 4-chamber longitudinal strain.

FIGURE 3 Right Atrial Pressure Tracings

The tracings show (A) a baseline mean pressure of 14 mm Hg and 20 mm Hg v waves and (B) post–transcatheter tricuspid valve repair mean

pressure of 13 mm Hg with no significant v wave.
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before contraction. The stroke volume decreases as
the afterload increases. Moreover, a simultaneous
increase in end-systolic volume further decreases
stroke volume. The implantation of a tricuspid clip
leads to a rapid increase in RV afterload because the
regurgitant orifice into the low-pressure right atrium
is abruptly eliminated. The concept of a decline in LV
function caused by afterload mismatch after trans-
catheter mitral valve repair is well described.1-3 It has
also been shown that an early change in RV function
following transcatheter mitral valve repair is predic-
tive of mortality and hospitalization resulting from
heart failure during follow-up.4

In our case, the increase in afterload resulting from
TTVr led to acute, reversible RV dysfunction and
hypotension. The impact of RV dysfunction in pa-
tients undergoing TTVr is still a matter of debate,
and published reports are mainly focused on pre-
interventional RV function as a predictor of
outcome.5 We can refer to published surgical reports,
which show that preoperative moderate to severe RV
dysfunction is a predictor of poor long-term survival
in patients undergoing surgical tricuspid valve
repair.6,7 Severe RV dysfunction is also associated
with worse outcomes after different types of trans-
catheter tricuspid valve intervention (TTVI).8 A
recent Trivalve registry analysis suggested that pa-
tients with moderate RV dysfunction who underwent
TTVI had better survival compared with patients with
preserved or severely reduced RV function.9 A finding
that has implications for patient selection and timing
of TTVr. RV contraction patterns can also be charac-
terized by cardiac magnetic resonance imaging, and
severe global RV dysfunction was a strong predictor
of mortality in patients undergoing TTVr.10 Further
studies are needed to characterize more precisely the
incidence and clinical impact of afterload mismatch
after TTVr and the relationship with RV function and
long-term outcomes.

FOLLOW-UP

At 1-month follow-up, the patient’s symptoms have
significantly improved. She is enjoying an NYHA
functional class I functional capacity, and follow-up
TTE demonstrated trace TR and mild RV dysfunc-
tion (TAPSE, 15 mm; RV S0 velocity, 7.5 cm/s; and
FAC, 22%).

CONCLUSIONS

TTVr may lead to an acute reduction in RV function
resulting from abrupt changes in the intracavitary
pressure. Operators and anesthesiologists should be
aware of this potential complication and be prepared
to provide timely hemodynamic support. The long-
term clinical impact of afterload mismatch after
TTVr remains to be determined.
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