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Vasoplegic syndrome (VS) is characterized by low systemic vascular resistance paired with relatively preserved cardiac output
that may result in increased morbidity and mortality rate after open-heart surgery utilizing cardiopulmonary bypass. We report
a case of a 61-year-old male who underwent redo open-heart surgery due to a paravalvular leak of the previous implanted mitral
bioprosthesis and severe tricuspid regurgitation. The patient experienced the VS in the intensive care unit after the operation.

He was resuscitated by vasopressors and recovered uneventfully.
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INTRODUCTION

Vasoplegic syndrome (VS) is one of the causes related to
postoperative hypotension that involving 9%—44% of patients
undergoing cardiac surgery. ' It may cause severe hypotension
due to decreased systemic vascular resistance (SVR) despite
a normal or increased cardiac index (CI) and increases the
risk of morbidity and mortality following the application of
cardiopulmonary bypass (CPB) for cardiac surgery.! Here,
we describe a male patient with redo open-heart surgery for a
paravalvularleak ofthe previously implanted mitral bioprosthesis
and severe tricuspid regurgitation who experienced VS.

CASE REPORT

A 61-year-old male (height 170 cm and weight 67 kg)
was referred to our hospital due to exacerbated dyspnea for
6 months. He had a history of severe mitral regurgitation
and underwent mitral valve replacement with bioprosthesis
about 6 years ago. He presented with intermittent shortness of
breath for 4 years and the symptoms got worse in recent half
a year (NYHA Fc III-IV). The physical examination revealed
grade IV systolic murmurs. Echocardiography demonstrated
moderate mitral regurgitation with moderate paravalvular
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leakage, moderate-to-severe tricuspid regurgitation with
pulmonary hypertension with a pulmonary artery systolic
pressure of about 89 mmHg. He was then referred to our
hospital and was scheduled to undergo redo open-heart surgery
for a paravalvular leak of mitral bioprosthesis and severe
tricuspid regurgitation.

During the operation, a dehiscence tear about 1 cm
between the A2 annulus and the sewing ring of the
previously implanted bovine valve was noted [Figure 1],
no valve abnormality was noted. Teflon pledgets sutures
were used to repair the tear site, DeVega annuloplasty was
done for the tricuspid valve. Intraoperative transesophageal
echocardiography showed normal cardiac systolic and
diastolic function after weaning the CPB. During the
closure of the sternal wound, a normal range of mean
arterial pressure (MAP) was noted under the administration
with dopamine, epinephrine, and dobutamine at a rate
of 9.64 pg/kg/min, 0.1 pg/kg/min, and 3.01 pg/kg/min
after the surgery. The patient was then transferred to the
intensive care unit (ICU) for subsequent postoperative
care. However, hypotension and metabolic acidosis with
extreme hyperlactatemia (pH: 7.252, pCO, 36 mmHg,
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Figure 1: The operative photography revealed a dehiscence tear (black arrow)
about 1 cm between the A2 annulus and the sewing ring of the previously
implanted bovine valve

HCO,:16 mmol/L, base deficit: 11.4 mmol/L and lactate
level: 15.9 mmol/L) developed 3 h later after transferring to
ICU. Meanwhile, no massive drainage from the mediastinal
drainage tubes was recorded. Aggressive fluid resuscitation
and intravenous sodium bicarbonate were infused to correct
shock and acid-base imbalance. The lowest systolic blood
pressure was 62 mmHg with a mean blood pressure ranging
around 37-53 mmHg despite volume expansion. The
CI was in the normal range at 4.3 L/min/m? and SVR of
648 dynes/s/cm™>. VS was suspected, then vasopressor as
norepinephrine was administered at a rate of 2.67 wg/kg/min.
The blood pressure increased gradually and achieved the
normal range. The vasopressors were then tapered and
discontinued. No hypotension episode was noted during the
following recovery course. The patient was transferred to an
ordinary ward on postoperative day 7 and was discharged
uneventfully. He is now in satisfactory functional status
without significant mild mitral and tricuspid regurgitation
from the follow-up echocardiography in the outpatient
department.

DISCUSSION

VS, also known as vasoplegic shock or distributive shock,
is a condition that characterized by significant hypotension
due to vasodilation and low SVR in the presence of normal
or supranormal cardiac output. Without immediate treatment,
it might associate with increased postoperative morbidity and
mortality after cardiovascular surgery.'? From previously
published investigations, the risk factors for post-CPB VS
include the use of preoperative angiotensin-converting enzyme
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inhibitors or beta-blocker, low preoperative ejection fraction,
procedure type (valve surgery, heart failure treatment), need for
vasopressors before or during CPB, warmer core temperatures
on CPB, relatively longer durations of aortic cross-clamping
and CPB.!?

The pathophysiology of VS after CPB is complex that
may involve a myriad of interactions and cause the associated
impaired vascular smooth muscle contracting resulting in
vasoplegia: Derangements in receptor signaling, metabolic
changes, the depletion of endogenous vasoactive hormones, and
the alteration of the endothelial glycocalyx.* In clinical fields,
other specific mechanisms of post-CPB vasoplegia are probably
related to the pathologic response secondary to surgical trauma,
ischemic-reperfusion injury, transfusion, and exposure of blood
to the foreign surfaces CPB circuit that results in activation of a
variety of cytokines and pro-inflammatory status. '

The first-line treatment of VS is vasopressors to restore
vascular tone if a fluid challenge has been performed without
improvement. Catecholamines exert their physiologic effects
by modulation of adrenergic receptors. At present, there is no
established first-line vasopressor for VS following CPB.%’
Norepinephrine, phenylephrine, epinephrine, and dopamine
all have been used successfully to increase MAP. However,
the concern about using high-dose vasopressors is potentially
detrimental effects including peripheral vasoconstriction
and end-organ injury. >’ There are several noncatecholamine
vasopressors that can be considered as salvage treatment for
catecholamine-resistant vasoplegia. Vasopressin is the first
choice that induces vascular smooth muscle contraction by
activating the vasopressin-1 receptor. ' In addition, methylene
blue is considered to have the ability to increase vascular
smooth muscle tone and suggested a possible mortality benefit
of the drug. ® Hydroxocobalamin® and angiotensin II'° could
also be used if the goal of MAP is not achieved by infusing
high doses of catecholamines. Ascorbic acid, thiamine, and
corticosteroids may also lessen the VS through multiple
mechanisms. *

In this presented case, no definite risk factors could be
traced from the patient’s record. We would like to stress that
VS could be occurred in patients without definite risk factors
except open-heart surgery utilizing CPB. Therefore, early
recognition and timely management are the key issues to
resuscitate this postoperative complication.

In addition, VS could be found in patients undergoing
heart transplantation, Kao et al. reported that VS is not rare
in post-heart transplant patient with an incidence of 24.5%
without increased mortality. !'? Recent studies have supported
the potential therapeutic roles of noncatecholamine agents
when used in conjunction with norepinephrine, especially
vasopressin and methylene blue. Early recognition and timely
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treatment are the most effective approach in this group of
patients without an increased hospital stay and mortality rates.
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