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ABSTRACT

We report a case of severe post partum cadiomyopathy in severe cardiogenic shock, treated successfully and urgently
with the implantation of Left Ventricular Assist device. The patient recovered a normal left ventricle function shortly
after implantation. This case illustrates the crucial place of left ventricular assist device in severe post partum cardio-
myopathy as a bridge to recovery as well as a bridge to transplantation.
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1. Introduction

Peripartum cardiomyopathy is a rare disease affecting
women in the last month of their pregnancy or up to five
months after delivery; it affects one in every 3000 to
4000 live births in the US each year [1]. It was first de-
scribed by Demakis in year 1971 [2]. Clear etiology re-
mains debated. Peripartum cardiomyopathy is character-
ized by a high mortality risk and limited therapeutic
medical options, though there is a possibility for full re-
covery within one year, raising thus the need for a tem-
porary short or long term support of the left ventricle.

2. Case Report

We report the case of a 26 years old female patient ad-
dressed to our center for cardiogenic shock. She had no
cardiovascular risk factors or previous medical history.
She started complaining of severe shortness of breath a
month after giving birth to a healthy girl. Her symptoms
worsened within few days, leading to severe lung edema
and hypotension. Upon her admission she was obnibu-
lated, with a systolic blood pressure about 60 mmHg,
clinical findings were consistent with left and right heart
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failure, including pulmonary crackles, turgescent jugular
veins, and lower limbs swelling. Chest X ray showed a
large cardiothoracic index and pulmonary edema. She
was in normal sinus rhythm. Blood tests showed hypona-
tremia (127 mmol/l), hyperkalemia (7.2 mmol/l), renal
failure (BUN: 51 mmol/l, creatinine: 2.43 mg/dl). Car-
diac ultrasound revealed a dilated cardiomyopathy with
severe impairment of the left and right ventricle function
(LVEF < 20%) (Figure 1). We also note severe mitral
and tricuspid regurgitation. She remained hemodynami-
cally unstable despite optimal medical support including
inotrope drugs and diuretics, and intra aortic balloon con-
tra pulsation, which motivated left ventricular assist de-
vice implantation (LVAD) (Heat Mate Il, Thoratec). Af-
ter LVAD implantation she remained in intensive care
unit 3 weeks, with progressive weaning of inotropic drugs.
Echocardiographic findings at 6 months follow up re-
vealed improvement of LV function and size with quasi-
normalization of the global kinetics, whereas right ven-
tricle remained dilated with systolic function impairment
(Figure 2). The patient at 2 years follow-up states good
life quality, and no exertional dyspnea for daily activities.

3. Discussion

Peripartum cardiomopathy:
Peripartum cardiomyopathy was first defined by De-
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Figure 1. The first cardiac ultrasound on admission showed a dilated left ventricle with severe systolic function impairment,
Time motion sequence (left) shows an end diastolic diameter of 62 mm.

Figure 2. Cardiac ultrasound at 6 months follow up after LVAD implantation: on the left the bidimensional ultrasound shows
the LVAD inflow canula with the left ventricle apex, time motion sequence on the right shows normal left ventricle dimen-
sions and contractility, with an end diastolic diameter of 46 mm, and an ejection fraction of 67%.

makis in year 1971 [2] by the following criteria: 1—De-
velopment of heart failure in the last month of pregnancy
or within the first 5 postpartum months, 2—Absence of a
determine etiology, and 3—Absence of a demonstrable
heart disease before the last month of pregnancy. Re-
cently, echocardiographic criteria have also been added
[3], which propose an ejection fraction of less than 45%,
left ventricular end diastolic dimension greater than 2.7
cm/m? and fractional shortening of <30%.

Risk factors include multiparity, black race, older ma-
ternal age, pre-eclampsia, gestational hypertension, ma-
ternal cocaine abuse, long term tocolytic therapy and
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familial etiology. Selenium deficiency leading to PPCM
is controversial [4].

The clear mechanism remains not fully understood.
Possible etiologies include myocarditis, auto-immune me-
chanisms, and pregnancy associated hormonal changes
against a susceptible genetic background. Recently oxi-
dative stress-cathepsin D-16 k Da prolactin hypothesis
has been raised.

The prognosis remains poor despite advances in heart
failure therapy with mortality rates ranging from 4 to
80%, this is due in part to the delayed diagnosis [3,5].
There is a possibility of partial or complete recovery of
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left ventricular function, during the first year. The ejec-
tion fraction normalizes in about 50% of surviving pa-
tients. In a single centre prospective study of 100 South
African patients, 15% died and only 23% recovered
normal left ventricular function after 6 months [6]. The
recovery phase is not limited to the first 6 - 12 months as
continuing improvement can be observed in the second
and third years after diagnosis [6].

Predictors for recovery are mainly an initial left ven-
tricular end-diastolic dimension < 56 mm and an ejection
fraction > 45% at two months raising thus the need for
efficient temporary short- and long-term artificial support
for the acute and critically ill patients

Medical treatment options include classical heart fail-
ure treatment in addition to Bromocriptine, a promising
disease specific treatment. Patients refractory to medical
therapy and intra-aortic balloon pump (IABP) counter-
pulsation or in whom weaning from these therapies is im-
possible, are candidates for a left ventricular assist device
(LVAD) as a bridge to recovery or transplant [1]. Extra
corporeal membrane oxygenation (ECMO) can be used
as a short term temporary support for emergency rescue
in patients with refractory cardiogenic shock. Only few
reports exist about the place of LVAD and ECMO in
severe refractory cardiomyopathy [1].

Let us now have a quick review over the ventricular
assist devices.

Ventricular assist device (VAD):

The therapeutic option for severe, symptomatic end
stage heart failure despite optimal medical treatment and
eventually cardiac resynchronization therapy is heart
transplantation, though this option is reserved to eligible
young candidates, and requires a long waiting time. The
development of VAD aimed to, first keep the patient
alive till heart transplantation or as bridge to transplanta-
tion, and second as a destination therapy for end stage
heart failure patients not eligible to heart transplantation.

In the early 1960s, DeBakey developed the first VAD [7].

In Europe nowadays, more VAD systems are implanted
than hearts transplant. Despite enormous progress in the
field of VAD in the past 50 years, there remain many
obstacles yet to be overcome. The old generation VAD
consisted on pulsatile flow pumps. New generation Con-
tinuous-flow pumps were introduced in the past 13 years,
And has revolutionized the management of heart failure,
with significantly lower complications than with earlier
pulsatile systems and excellent durability [7]. This tech-
nological improvement allowed not only saving lives but
also improving life quality.

In patients on an LVAD, right ventricular function is
crucial. Right ventricular dysfunction (RVD) post im-
plantation has been reported in 5% to 39% of patients
[8,9].

The presence of RV failure is defined by the occur-
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rence of two of the following criteria in the first 48 hours
after surgery, in the absence of signs of cardiac tampo-
nade [8]:

Mean arterial pressure < 55 mm Hg;

Central venous pressure > 16 mm Hg;

Mixed venous saturation < 55%;

Cardiac index < 2 liters/min/m?;

Inotropic support > 20 units;

Need for an RVAD after LVAD insertion was re-
garded as a single criterion identifying RV failure.
There is no clear agreement on the best markers of risk
for RV failure after LVAD implantation, the mostly
studied predictors are tricuspid incompetence and ge-
ometry/function of the RV (a ratio between short and
long axis > 0.6) [8]

Therapeutic option for patient at high risk to develop
RV failure is RV support either temporary, or permanent
via Bi VAD or total artificial heart implantation. For
many reasons, isolated LVVAD support is preferred to bi-
ventricular support or total artificial heart placement in
patients with end-stage cardiac failure. A study showed
no differences in short-term outcome between patients
who underwent LVAD implantation with concomitant
Tricuspid Valve Repair and those with BVAD implanta-
tion [9].

Long term complications of LVAD include:

1) Aortic valve: Unloading the left ventricle, leads to a
decrease in the number and extent of aortic valve open-
ings and consequently at long term to a degeneration of
the aortic valve with fusion and regurgitation [10]. After
18 months on device support, up to 50% of patients pre-
sent with moderate or severe aortic regurgitation [11].

2) Coagulation system and bleeding: Anti coagulation
is necessary in LVAD implanted patients to overcome
potential thrombosis and thromboembolic events, this
may in turn cause bleeding complications.

The incidence of serious bleeding of any cause, re-
quiring red blood cell transfusion or necessitating Sur-
gery, with different types of VAD ranges between 0.16
and 2.45 events per patient per year. The incidence of
thromboembolic events is 0.05 - 0.28 events per patient
per year [12]. Bleeding is mainly related to overdosing in
anticoagulant agents, it can also be due to Heparin in-
duced Thromboytopenia or to a deficit in Von Wille-
brand factor.

Heparin-induced thrombocytopenia (HIT) type Il may
develop and is caused by platelet activation by heap-
rin/antiplatelet factor 4 antibodies. The incidence of cli-
nical HIT Il approaches 10. When HIT occurs the patient
is at higher risk to develop bleeding and/or thrombosis.
Alternatively, successful use of bivalirudin has been de-
scribed. Continuous-flow VADs can also lead to the de-
velopment of acquired von Willebrand factor (vWF) de-
ficit [13]. Acquired VWF syndrome contributes in part to
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bleeding episodes observed during support. The mecha-
nism remains not fully understood, it can be related to the
interaction between the pump and blood components,
due to changes in the shear stress. It has been shown that
pump removal increases the levels of VWF.

Additionally, arterio-venous malformations in the gas-
trointestinal tract—pre-existing or newly developed due
to loss of physiological pulsatility during support with
continuous flow pumps—may cause gastrointestinal bleed-
ing [14].

Severe hemolysis is another complication following
VAD implantation, it may be related to the pump design,
malpositioning of the apical cannula, kinking of outflow
grafts, or pump thrombosis [15].

3) Malposition of the inflow cannula: With time some
movement of the inflow cannula in the LV may occur,
mostly towards the lateral Wall leading to partial occlu-
sion of the cannula and subsequently to hemolysis, low
pump flow, arrhythmia and inadequate LV unloading,
resulting in right ventricular failure [10].

4) Driveline and device infection: Exit site infection
develops in most patients within 1 year on support [16].
Most of the cultured organisms are Staphylococcus au-
reus (27.5% - 35.0%), Corynebacterium (15%) and Pseu-
domonas aeruginosa (10% - 13.7%). The impact of body
weight on the incidence of infection, and in particular on
the infection of the driveline, is controversial.

5) Cable damage: Cable damage occurs in 5% - 9%
and results from chronic kinking or twisting of the cable
[10]. Weight gain may enhance cable damage by slow
pulling on or kinking of the cable by the growing abdo-
men.

6) Psychosocial complications: Some patients develop
depression and may commit suicide [17], particularly by
disconnecting the pump or cutting the cable.

There are only a few reports on the use of assist de-
vices in the setting of post partum cardiomyopathy. In
cases where LVAD acts as bridge to recovery, it will
help maintaining the patient alive, allowing the myocar-
dium to recover. Recovery of the left ventricle function
in this case is due mainly to recovery of the underlying
disease, nevertheless there is now compelling evidence,
that near complete unloading of the left ventricle with the
use of a left ventricular assist device is associated with
structural reverse remodeling that can be accompanied by
functional improvement [18-23]. Sufficient recovery of
left ventricular function, allowing LVAD explantation,
however, is rare and is mainly feasible in patients suffer-
ing from acute myocarditis or post partum cardiomyopa-
thy (PPM) [18]. Explantation in this case can be consid-
ered if the following criteria are met while the left ven-
tricular assist device is off for 15 minutes: 1—Echocar-
diographic criteria [18,23]: a left ventricular end diastolic
diameter of less than 60 mm, a left ventricular end-sys-
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tolic diameter of less than 50 mm, a left ventricular ejec-
tion fraction (LVEF) of more than 45%, No or maximum
grade Il mitral and/or aortic valve regurgitation, No RV
dilation (RVOT diameter < 35 mm, short-/long-axis ratio
< 0.6), and No or maximum grade Il tricuspid or pulmo-
nary valve regurgitation. 2—Catheterization criteria: left
ventricular end-diastolic pressure (or pulmonary-capil-
lary wedge pressure) of less than 12 mm Hg and Cardiac
index > 2.6 L/min/m°.

Long-term results after explantation are favorable (one-
and five-year survival rate of 86 and 78%, respectively).

Our patient is an illustrative case of refractory post
partum cardiomyopathy requiring LVAD implantation.
She did not benefit yet from heart transplantation due to
lack of organ donors in our country. The improvement of
the left ventricle function in this case raises the question
for LVAD explantation, nevertheless the right ventricle
remains hypokinetic. Future follow up will tell us whe-
ther this case will end out as a bridge to transplantation,
destination therapy, or to LVAD explantation.

4. Conclusion

In conclusion, peripartum cardiomyopathy is a potentially
life threatening obstetric emergency that can be rapidly
and highly fatal if not correctly diagnosed and early and
aggressively treated. We reported the case of a severe
dilated post partum cardiomyopathy refractory to medi-
cal treatment and intra aortic balloon counter pulsation; it
was successfully treated by the implantation of a LVAD.
Temporary ventricular support, instead of immediate heart
transplantation, is becoming the cornerstone of treatment
in severe post partum cardiomyopathy, both with short
term (ECMO) therapy as a bridge to LVAD, or with long
term (LVAD) therapy as a bridge to recovery or to trans-
plantation.
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