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Acute hypertensive pulmonary edema after Cesarean section
in a patient with an antepartum myocardial infarction
-A case report-

Sung Mee Jung', Eun Su Park', Young Su Lim', Chun Woo Yang', Keum Won Kim? and Po Soon Kang'
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We report a case of 29-year-old, morbidly obese, diabetic primigravida who had undergone previously primary
percutaneous coronary intervention with stent placement for an inferior wall myocardial infarction at 10 weeks of
gestation. She remained asymptomatic with medication during the remainder of her pregnancy, but preoperative
echocardiography revealed left ventricular dilation and a restrictive diastolic dysfunction with a preserved ejection
fraction (46%). She developed acute pulmonary edema associated with hypertension after an elective Cesarean

delivery under continuous epidural anesthesia despite the meticulous restriction of fluid. (Korean J Anesthesiol 2010;

59: $146-5149)
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Immediate postpartum involves the greatest cardiac output
of pregnancy because of the enhanced venous return due to the
relief of vena caval compression and a shift of the blood from
the contracting emptied uterus into the systemic circulation.
Although well tolerated in most gravidae, the increased
hemodynamic load in the postpartum period can result in heart
failure (HF) in women with cardiac disease.

Acute pulmonary edema in patients with coronary artery
disease is a dramatic manifestation of HF. It has recently
recognized that patients with acute pulmonary edema are
frequently hypertensive on presentation and have a preserved
systolic function even after coronary revascularization [1,2].
More than 90% of patients who had HF have a diastolic
dysfunction regardless of the left ventricular ejection fraction

(LVEF) [3]. These findings suggest that the diastolic dysfunction
is an important contributor to acute hypertensive pulmonary
edema in patients with coronary artery disease.

We report a primigravida with an antepartum acute
myocardial infarction (AMI) who developed acute hypertensive
pulmonary edema after an elective Cesarean section under
epidural anesthesia at 37 weeks of gestation.

Case Report

A 29-year-old primigravida with previous antepartum AMI
was admitted for delivery at 37 weeks of gestation. She had
a six-year history of metabolic syndrome (type 2 diabetes
mellitus, hyperlipidemia and central obesity) and a family
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history of ischemic heart disease. She had undergone primary
percutaneous coronary intervention (PCI) with the placement
of a stent in the right coronary artery due to a ST-segment
elevation myocardial infarction (STEMI) in the inferior wall at
10 weeks of gestation. The postcatheterization echocardiogram
showed hypokinesia of the inferior walls and LV enlargement
with LVEF of 55%. She remained asymptomatic with beta-
blocker, aspirin and clopidogrel medication during the
remainder of her pregnancy.

Considering the fetopelvic disproportion, a decision was
made to perform an elective Cesarean section under epidural
anesthesia at 37 weeks. Upon admission for surgery, her
weight was 126 kg (height 170 cm, BMI 44 kg/m®). She showed
neither dyspnea nor hypotension in the supine position. The
preoperative echocardiogram showed a more enlarged LV (LV
end-diastolic/systolic dimension 67/51 mm?) with a restrictive
diastolic dysfunction despite a LVEF of 46% without a newly
developed regional wall motion abnormality (Fig. 1). The chest
radiograph showed cardiomegaly without consolidation in both
lungs. ECG demonstrated a Q wave in leads II, III and aVFE, and
inverted T wave in leads III and V,. Her blood tests were within
the normal range except for the HbAlc level (7.6%).

Aspirin and clopidogrel were withheld 7 days before surgery.

Fig. 1. Pulsed wave Doppler analysis showing a restrictive diastolic
dysfunction. (A) Transmitral Doppler flow velocity revealed elevated
early diastolic filling (E-wave; 14 cm/s) relative to late diasrolic
filling (A-wave; 6 cm/s) with an increased E/A ratio (>2.0) and short
deceleration time (<150 ms). (B) Doppler tissue imaging of the mitral
annulus velocity revealed a decreased early (E’-wave; 7 cm/s) and
late (A’-wave; 6 cm/s) diastolic tissue velocity with an E/E’ ratio > 15.
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The patient continued with the other cardiac medication except
on the morning of surgery and received ranitidine 150 mg and
metoclopramide 10 mg intravenously as premedication. She
was monitored with a five-electrode ECG (11, V;), pulse oximetry
and intraarterial blood pressure in the operating room. Upon
arrival in the operating room, her blood pressure was 130/90
mmHg and heart rate was 75 beats/min. Her saturation was
100% with supplemental oxygen (5 L/min) via a face mask.
An isosorbide dinitrate infusion was run at rate of 0.1 pg/kg/
min to prevent a recurrent ischemic attack. An intravenous
infusion of 50 ml of crystalloid solution was started prior to
commencement of the regional block. An epidural catheter
was inserted at the 13-4 interspace using the midline approach
followed a test dose of 3 ml of 1.5% lidocaine in the left lateral
position. Epinephrine was not included in the local anesthetic
solution because an unintentional intravascular injection of
epinephrine can produce maternal tachycardia. A total 30 ml of
2% lidocaine mixed with fentanyl 100 pug was titrated to achieve
a T4 sensory block in the supine position with a wedge under
the right hip.

A 4,130 g live male baby with Apgar scores of 8/10 at 1/5
minutes was delivered, which was followed by 100 pg of
intravenous carbetocin to control the postpartum hemorrhage.
Her heart rate was 70—91 beats/min and the arterial blood
pressure was 120/60—140/90 mmHg throughout the procedure.
The estimated blood loss and urine output was 600 ml and
200 ml, respectively. A total 250 ml of crystalloid fluid was
administrated intravenously during the 50-minute operation.

After surgery, the patient was admitted to the intensive
care unit. The pain scores were within the acceptable ranges
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Fig. 2. Chest radiograph obtained in the immediate postpartum
period showing bilateral pulmonary congestion and pleural effusion,
indicating cardiogenic pulmonary edema.
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Hypertensive pulmonary edema after surgery

with patient controlled epidural analgesia using 0.1%
levobupivacaine with sufentanil. Although she continued
isosorbide dinitrate infusion, she developed hypertension
to 180/110 mmHg and tachycardia to 112 beats/min 2 hours
after surgery and complained of orthopnea. A follow-up ECG
showed sinus tachycardia without arrhythmia or ischemia. The
postoperative cardiac biochemical markers were within normal
range, but the plasma B-type natriuretic petide (BNP) was 435
pg/ml. Although the oxygen saturation was >95% with the
administration of O, (5 L/min) through a face mask, the chest
x-ray showed bilateral pulmonary congestion and cardiomegaly
(Fig. 2). The patient was treated with intravenous isosorbide
dinitrate, labetalol and furosemide as well as fluid restriction.
Her blood pressure and heart rate decreased immediately to
135—140/50—70 mmHg and 90—100 beats/min, respectively,
and her oxygen saturation increased to 98%, which was
maintained throughout the ICU stay. The clinical and radiologic
evidence of pulmonary edema were resolved with the control
of hypertension and diuresis of 2,200 ml for the subsequent
5 hours. The intake and output for 24 hours postpartum were
2,470 ml and 4,320 ml, respectively. The patient was transferred
to the maternal ward 48 hours postpartum and discharged on
the seventh day postoperatively with a prescription of a beta-
blocker and clopidogrel.

Discussion

Coronary artery disease has recently become the main cause
of acute hypertensive pulmonary edema [1,2]. An ischemic
insult to the myocardium induces a series of changes in shape,
size and thickness in both the infracted and noninfarcted
segment of the LV, which is referred to LV remodeling. LV
remodeling is a dynamic process that begins in the acute phase
with an infarct expansion and subsequent LV dilation leading
to HE and is affected by changes in the hemodynamic load and
neurohormonal activation [4].

Early reperfusion and sustained patency of an infarct-related
coronary artery is known to attenuate LV remodeling by limiting
the infarct expansion and preserving the LV function [5,6].
However, recent studies reported that LV dilation occurred in a
considerable proportion of patients with AMI, who were treated
successfully with primary PCI despite the persistent patency of
the infarct-related artery [7,8].

Our patient remained asymptomatic during the reminder
of her pregnancy but showed progressive LV dilation and
restrictive diastolic dysfunction on echocardiography 6 months
after STEMI. This shows that the symptoms alone are not a
good indicator of the LV remodeling process. Despite the early
reperfusion with primary PCI and subsequent medication
with beta blocker, the increases in hemodynamic load during
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pregnancy in conjunction with metabolic syndrome might have
contributed to the post-MI LV remodeling in this patient.

Acute pulmonary congestion in a patient with coronary artery
disease results from a transient ischemic LV systolic and/or
diastolic dysfunction, or acute mitral regurgitation. Although HF
is believed to arise primarily from a depressed systolic function,
patients with pulmonary edema due to an ischemic LV systolic
function or acute mitral regurgitation are unable to generate
a high systolic pressure. Most patients with hypertensive
pulmonary edema have a preserved systolic function, and the
LVEF and regional wall motion are similar both during the
acute episode and after the resolution of symptoms [1,2]. In
addition, the severity of HF is related to the degree of diastolic
dysfunction, even in patients with reduced LVEF [3]. This
indicates that hypertension contributes to a worsening diastolic
dysfunction, resulting in pulmonary congestion in patients with
coronary artery disease.

The main diastolic abnormality is impaired relaxation in
a patient with AMI, but a restrictive filling pattern may be
observed due to an increase in resistance to LV filling or in
chamber stiffness [9]. Hypertension usually results from neuro-
endocrine stimulation due to pain or stress response, increased
preload and tachycardia, which impairs the LV relaxation and
reduces the diastolic compliance further [10]. In these patients,
a small increase in blood volume might be associated with a
marked increase in diastolic pressure due to the stiff ventricle.

Our patient maintained adequate epidural anesthesia
and stable hemodynamics in the absence of volume and
phenylephrine infusion during surgery under titrated epidural
anesthesia. However, she developed pulmonary congestion with
an abrupt increase in blood pressure despite the acceptable
range of postoperative epidural analgesia in the immediate
postpartum period. Considering the clinical findings and the
negative fluid balance, acute pulmonary congestion occurred
as aresult of the increased blood volume from the empty uterus
and the relief of vena caval compression that normally occurs
during the early postpartum period in a post-MI patient with
a diastolic dysfunction. In addition, hypertension due to the
increased preload and/or adrenergic activation accompanying
the respiratory distress of pulmonary edema exacerbated the
diastolic dysfunction. Although the cardiac function was not
assessed with echocardiography and invasive hemodynamic
monitoring, the diastolic dysfunction was correlated with an
elevation of the BNP levels during the acute episode [3]. A
transient ischemic systolic dysfunction may have contributed
to the diastolic dysfunction without causing a measurable
decrease in the LVEF or regional wall motion [11]. However,
it was not considered to be the primary cause of pulmonary
congestion in our patient because there was no change in the
serial measurements of ECG and the cardiac biomarker enzyme
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levels.

Treatment of this condition includes the control of hyperten-
sion, cautious diuresis, and ventilatory support if necessary.
Strict control of hypertension appears to be of paramount
importance because lowering the systolic pressure allows the LV
to eject to a smaller end-systolic volume, and rapidly reducing
the pulmonary congestion caused by a diastolic dysfunction
[2]. Our patient was treated with meticulous restriction of
fluid and a combination of intravenous nitroglycerin, diuretic,
and beta-adrenergic blockers. The nitroglycerin and diuretics
would be expected to reduce the blood volume and pulmonary
venous return, thereby reduce the pulmonary congestion. A
beta-adrenergic blocker, while generally contraindicated in the
management of HF in patients with a systolic dysfunction, plays
an important role in the treatment of diastolic dysfunction by
decreasing the heart rate and prolonging the diastolic filling
time, thereby facilitating LV relaxation and filling. In patients
with pulmonary edema, hypertension is associated with a
better short-term prognosis than hypotension because of the
reversible and transient diastolic dysfunction [12].

In conclusion, careful management of the intravascular
volume and the control of hypertension is essential for
preventing acute pulmonary edema due to the hemodynamic
changes that occur during the immediate postpartum period in
a post-myocardial infarction parturient.
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