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Abstract

A newly described immediate complication after percutaneous pulmonary valvuloplasty is
acute lung injury. Here we report a case of fatal acute lung injury after pulmonary valvuloplasty.
The patient was a 26-year-old woman, referred to a general hospital with the diagnosis of liver
cirrhosis. In her work-ups severe pulmonary stenosis was detected and so a decision was made
to relieve the valve stenosis. Despite the procedural success, the patient developed severe dyspnea
and desaturation a few hours later and died within 3 days due to shock state. Although the
definition, incidence or severity of acute lung injury after pulmonary balloon valvuloplasty is not
yet clear, this is as far as we know the first mortality reported in literature. This presentation in

loplasty our patient should prompt clinicians to consider a more aggressive approach at the first sight of

Acute Lung Injury

Introduction

Pulmonary valve stenosis is one of the most common
forms of congenital heart diseases in the adults compris-
ing about 5%-10% of all cases."? Since its introduction in
1982, balloon valvuloplasty has become the method of
choice to alleviate symptoms and improve pressure gra-
dient across stenotic pulmonary valves."**” Despite the
recent advances in technical success of this procedure,
newer complications are coming into light."** One such
is acute lung injury in the first few hours after balloon val-
vuloplasty.** Although this complication is reported to be
common and usually mild, here we report a case of acute
lung injury after balloon valvuloplasty which led to mor-
tality in a 26 years old female adult."

Case Report

The patient was a 26-year-old woman who had first re-
ferred to a physician 4 months prior to admission due
to facial edema and dyspnea on exertion which was at-
tributed to upper respiratory infection. After 2 months
she developed generalized edema, jaundice and pruritus.
Because of abnormal liver tests, an abdominal sonography
was done which was in favor of liver cirrhosis and so she
was admitted to a tertiary care center for better manage-
ment.

On admission she had blood pressure of 110/70 mm Hg,
pulse rate of 80/min, respiratory rate of 20/min, tempera-
ture of 36.5°C orally. She was icteric, had pale conjuncti-
va, generalized edema but neurologically she had no signs
of encephalopathy. Interestingly she had elevated jugular

this previously considered innocent complication.

vein pressure and a harsh systolic murmur best heard in
pulmonic area.

In order to assess the cardiac murmur, an echocardiogra-
phy was done which demonstrated normal left ventricular
size and function, but severe right ventricular hypertro-
phy and dilation with concomitant dysfunction and liver
congestion. Further evaluation revealed severe valvular
pulmonary stenosis associated with a gradient of 170-180
mm Hg which was later confirmed with a trans-esopha-
geal echocardiography.

Upon this finding, the patient’s cirrhosis was attributed
to pulmonary stenosis and because of favorable valvular
morphology, percutaneous transvalvular pulmonary val-
vuloplasty was scheduled for the patient.

After enough hemostasis with fresh frozen plasma, she
was transferred to the catheterization unit. Her angio-
gram showed thick and domed pulmonary valve and she
had a peak to peak transvalvular gradient of 180 mm Hg
(Figure 1). We used a 15 x 40 mm balloon initially to
predilate the stenotic valve and then used a 20 x 45 mm
balloon to fully dilate the pulmonary valve. The peak to
peak transvalvular gradient dropped to 40 mm Hg after
the procedure.

The patient was observed a few hours in the recovery room
and was then transferred to the ward. After a few hours the
patient gradually developed dyspnea and decreased oxy-
gen saturation. Noninvasive oxygenation with facial mask
was initiated. Her examination revealed blood pressure of
100/80 mm Hg, pulse rate of 128/min, respiratory rate of
28/min, cyanotic lips, diffuse bilateral fine rales over the
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lung fields and a harsh systolic murmur best heard in pul-
monic area. Her blood gas analysis demonstrated mixed
respiratory and metabolic acidosis and significant hypox-
ia and desaturation. A repeat echocardiography revealed
trans-pulmonary valve gradient of 45 mm Hg associated
with mild regurgitation without any other new findings.
Portable chest X-ray revealed bilateral diffuse haziness
(Figure 2). As she was unresponsive to non-invasive ox-
ygenation with mask, she was intubated with endotrache-
al tube and transferred to the intensive care unit (ICU).
In ICU she was ventilated with assist control mode with
a rate of 12/min, tidal volume of 500 mL, partial oxygen
fraction of 100% and PEEP of 5 mm Hg. Her 24-hour fluid
intake was restricted to 1500 mL and she was given in-
travenous furosemide. Despite initial increase in arterial
oxygen saturation, her condition remained critical with
further deterioration in hemodynamics with decreased

Figure 1. Right Ventricular Angiogram in Lateral View. The arrow
points to the thick and domed pulmonary valve.

Figure 2. Portable Chest X-ray in the Patient a Few Hours After
Balloon Valvuloplasty Which Shows Bilateral Diffuse Infiltration.

systolic blood pressure to 80 mm Hg and increased heart
rate to 145/min. Her ICU course was further complicated
by ventilator associated pneumothorax which was man-
aged with chest tube insertion. Unfortunately despite all
efforts, she died less than 3 days after being transferred to
ICU due to shock state and severe oxygen desaturation.

Discussion

Pulmonary balloon valvuloplasty has become the meth-
od of choice for the management of pulmonary stenosis,
largely replacing surgical approach."*”!" This method has
seen great advances in the past 2 decades, both because
of technological advances and increased expertise.* While
early studies focused mainly on the success rate and im-
mediate complications like pulmonary insufficiency, car-
diac perforation, arrhythmia and tricuspid insufficiency,
recent studies mainly focus on long-term outcomes and
subtler complications.>*”!'"""* One such complications,
first described in patients undergoing lung transplanta-
tion and congenital heart disease correction surgeries, is
acute lung injury.*>1%"

Although acute lung injury was first described in 2001 in
the subgroup of patients undergoing pulmonary balloon
valvuloplasty, its incidence, degree and definition are not
yet clear.*® Its incidence seems to be about 15%-22% after
balloon valvuloplasty, 20%-40% after lung transplantation
and up to 50% after congenital heart disease surgeries.*!*!
The severity of symptoms also differ according to different
reports; in one study all the patients suffering from acute
lung injury after balloon valvuloplasty had to be trans-
ferred to cardiovascular intensive care unit while other
reports consider it to be a self-limited condition.*'* The
context in which the injury happens seem to affect the se-
verity of the clinical presentation; patients who developed
acute lung injury after congenital heart disease operation
seem to have less severe presentation than those after lung
transplantion.'

The mechanism by which relief of high transvalvular gra-
dient by balloon valvuloplasty produces acute lung inju-
ry is also a source of debate. Some advocate the theory
of inflammation mediated reperfusion-ischemia injury
as explained in lung transplantation patients, while oth-
ers propose increase in end-diastolic volume of a non-
compliant left ventricle.*'** Another plausible mecha-
nism is the acute increase in pulmonary blood flow after
long-standing stenosis causing pulmonary edema or hem-
orrhage because of the inability of the microvasculature
to restrict blood flow immediately and the subsequent in-
crease in hydrostatic pressure.>'® Whereas the increase in
hydrostatic pressure seems to be the most prevalent and
agreed-upon mechanism by which acute lung injury hap-
pens after pulmonary balloon valvuloplasty, the severity
of the presentation in our patient leads us to hypothesize
that inflammatory mediated reperfusion ischemic injury
might have played a role

The prevention and management of this condition is also
a point of interest and debate. Selection of a smaller bal-
loon/annulus ratio while taking gradual steps in dilation

J Cardiovasc Thorac Res, 2015, 7(2), 78-80 |79



Ostovan et al

of the valve is advocated by some authors.’ Currently intu-
bation and mechanical ventilation seem to be a reasonable
approach. There exists a report in which extracorporeal
membrane oxygenation (ECMO) was applied successfully
in a patient with acute lung injury after pulmonary valvu-
loplasty.® In one study in patients undergoing lung trans-
plantation, aprotonine — an agent which inhibits neutro-
phil extravasation- was successfully used to prevent acute
lung injury."* Considering the hypothesis of noncompliant
left ventricle, the use of standard heart failure manage-
ment may be another logical approach in such patients as
utilized, albeit unsuccessfully, in our patient.

Conclusion

We believe that the severe presentation of acute lung inju-
ry in this case, despite the utilization of staged approach in
the relief of pulmonary stenosis, and the subsequent mor-
tality, which as far as we know is the first reported in lit-
erature, should prompt other interventionists to consider
a more aggressive approach at the first sight of this previ-
ously considered innocent complication. Close monitor-
ing and early mechanical ventilation may probably save
the patients. Application of aprotonine as a possible pro-
phylactic agent and ECMO for the management of acute
lung injury might worth a consideration to minimize the
occurrence and mortality of this potentially life-threaten-
ing complication.
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