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ABSTRACT

This is the first reported successful percutaneous transmitral
commissurotomy (P.T.M.C.) done in a pregnant woman in the Philippines. The
patient is a 41-year-old, pregnant, G1PO, in her 32nd week of gestation. Mitral
valve area increased from 0.8cm2 to 2.05 cm- and the mitral valve gradient
decreased from 21 mmHg to 10 mmHg. Radiation exposure to the fetus was
lessened by shortening the duration of the procedure, mother's use of an
abdominal lead gown, and performance of the procedure during the third
trimester. Percutaneous transmitral commissurotomy (PTMC) can be safely
done during pregnancy.

INTRODUCTION

Percutaneous transmitral commissurotomy was introduced at the Philip-
pine Heart Center by Dr. Jui-Sung Hung in 1990. This is a single balloon
technique used to open a stenotic mitral valve. Since then the Philippine Heart
Center Invasive Cardiology Section has steadily gained experience in its use.

Clinical History

Z.D. is a 41-year-old, GIPO female, bank employee who was complaining
of shortness of breath and easy fatigability. The condition started 3 years prior
to hospitalization when she experienced easy fatigability and shortness of
breath associated with pricking left-sided chestpains. She was confined and
was diagnosed to have rheumatic heart disease, moderate mitral stenosis with
a mitral valve area of 1.1 crrr'by atrioventricular pressure half time (AVPHT)
and 1.2 crn''by planimetry, mild mitral regurgitation, tricuspid regurgitation,
and aortic regurgitation, with normal pulmonary artery pressure. Her func-
tional capacity was 8 mets by treadmill exercise test, Kattus protocol. Her
condition persisted until about 8 months prior to admission when she became
pregnant. She began experiencing progressively decreasing functional capac-
ity. She became dyspneic even with only a few steps of walking. Five months
prior to admission (PTA), repeat 2-dimensional echocardiograrn - Doppler
examination was done showing progression of mitral stenosis from moderate
to severe (mitral valve area 0.88 ern"by AVPHTand 0.92 ern"by planimetry).
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Pulmonary regurgitation was also seen. Palacios' score
was favorable at 4. She was advised to undergo
percutaneous transmitral commissurotomy before her
delivery on the third trimester of pregnancy. An obstetric
ultrasound a month PTA showed a single living intrauter-
ine pregnancy, cephalic, 25-26 weeks sonar gestational
age with placenta praevia partialis.

She was admitted a month later for percutaneous
transmitral commissurotomy. She denies other illnesses.
She is a non-smoker and a non-ethanol drinker. Her
family history is unremarkable. Her vital signs were: BP:
120/70mmHg; HR: 80/min.; RR; 20/min; T:39°C JVP: 9
cm. She was conscious, coherent, ambulatory and not in
respiratory distress. Her conjunctivae were pinkish.
Sclerae were anicteric. She had no chest retractions.
Heart examinationshowed apex beat at the 5th intercostal
space, left midclavicular line, presence of right ventricular
heave, regular rhythm, increased S, and P2, presence of
opening snap, 3/6 diastolic rumble with presystolic accen-
tuation, 2/6 holosystolic murmur at the left lower
parasternal border with a positive Carvallo's sign. Her
breath sounds were clear. Abdomen was globular with the
uterine fundus found above the umbilicus. There was 1+
bipedal edema. Neurological examination was normal.

Patient was givenintravenously 2grams ofAmoxycillin
30minutes before the procedure. An abdominal lead gown
was wrapped around her abdomen to protect the fetus
from radiation. This, however, effectively prevented us
from doing fluoroscopy at the level of the abdomen. A
French 7 arterial sheath was inserted into her left femoral
groin artery. Later, a pigtail French 8 catheter was ad-
vanced through the sheath preceded with slow manipula-
tion of a diagnostic guidewire in order to pass the abdomi-
nal area. The pigtail catheter was advanced over the
guidewire until it reached the descending thoracic aorta up
to the ascending aorta. A French 7 venous sheath was
inserted at the right femoral vein. This was followed by
advancement of a pediatric guidewire but was unsuccess-
fully maneuvered across the abdomen. To correct the
defect, the pediatric guidewire was removed and loaded in
a Brokenbrough catheter. This was inserted across the
abdomen with the tip positioned at the superior vena cava.
A Brokenbrough needle replaced the guidewire and the tip
positioned within 1 cm from the tip of the Brokenbrough
catheter. The catheter and the needle were rotated to the
5 o'clock position and were withdrawn as a unit up to the
Inoue's point guided by bi-plane fluoroscopy. After the
septum was punctured, a small amount of dye was injected
confirming the position of the tip of the catheter within the
left atrium. The Brokenbrough needle was removed to be
replaced by a coiled guidewire positioned within the left
atrium. The Brokenbrough catheter was removed. An
Inoue's dilator dilated the femoral insertion site and the at-
rial septum. A size 26 Inoue's balloon was inserted over
the guidewire and was maneuvered to cross the interatrial
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septum and mitral valve. The mitral valve was crossed
with the aid of a stylet. The mitral valve was dilated at 22
and 23 mm diameters. Mitral valve gradient decreased
from 21 mmHg to 10 mmHg (Figure 1). The mitral valve
area was 2.05 ern", She tolerated the procedure well.
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POST DILATATION

FIGURE l. Pre and post percutaneous transrnitral commissurotomy
simultaneous left atrial and left ventricular pressures

Vital signs a day after the procedure were: BP: 110/70
mmHg; HR: 78/min; RR: 16/min.; JVP: 8 cm; and normal
carotid arterial pulse (CAP). Heart findings showed that
her apex beat was at the 5th intercostal space left mid-
clavicular line, a right ventricular lift, normal Sl' in-
creased P 2' absent opening snap and diastolic rumble,
holosystolic murmur 2/6 at the left lower parasternal
border (LLPSB) with a positive Carvallo's sign. The
breath sounds were clear. She went home 2 days after the
procedure.

DISCUSSION

Pregnant cardiac patients are dreaded by both obste-
tricians and cardiologists because of the high risk involved
in both the mother and infant.' Intravascular volume of the
pregnant woman increases as the pregnancy progresses
up to the time of delivery+'. There is a potential to develop
pulmonary edema after the baby is delivered because
compression of the inferior vena c~va_by the enlarged
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Pulmonary regurgitation was also seen. Palacios' score
was favorable at 4. She was advised to undergo
percutaneous transmitral commissurotomy before her
delivery on the third trimester of pregnancy. An obstetric
ultrasound a month PTA showed a single living intrauter-
ine pregnancy, cephalic, 25-26 weeks sonar gestational
age with placenta praevia partialis.

She was admitted a month later for percutaneous
transmitral commissurotomy. She denies other illnesses.
She is a non-smoker and a non-ethanol drinker. Her
family history is unremarkable. Her vital signs were: BP:
120170 mmHg; HR: 80/min.; RR; 20/min; T:39°C JVP: 9
cm. She was conscious, coherent, ambulatory and not in
respiratory distress. Her conjunctivae were pinkish.
Sclerae were anicteric. She had no chest retractions.
Heart examination showed apex beat at the 5th intercostal
space, left midclavicular line, presence of right ventricular
heave, regular rhythm, increased SI and P2, presence of
opening snap, 3/6 diastolic rumble with presystolic accen-
tuation, 2/6 holosystolic murmur at the left lower
parasternal border with a positive Carvallo's sign. Her
breath sounds were clear. Abdomen was globular with the
uterine fundus found above the umbilicus. There was 1+
bipedal edema. Neurological examination was normal.

Patient was given intravenously 2grams ofAmoxycillin
30 minutes before the procedure. An abdominal lead gown
was wrapped around her abdomen to protect the fetus
from radiation. This, however, effectively prevented us
from doing fluoroscopy at the level of the abdomen. A
French 7 arterial sheath was inserted into her left femoral
groin artery. Later, a pigtail French 8 catheter was ad-
vanced through the sheath preceded with slow manipula-
tion of a diagnostic guidewire in order to pass the abdomi-
nal area. The pigtail catheter was advanced over the
guidewire until it reached the descending thoracic aorta up
to the ascending aorta. A French 7 venous sheath was
inserted at the right femoral vein. This was followed by
advancement of a pediatric guidewire but was unsuccess-
fully maneuvered across the abdomen. To correct the
defect, the pediatric guidewire was removed and loaded in
a Brokenbrough catheter. This was inserted across the
abdomen with the tip positioned at the superior vena cava.
A Brokenbrough needle replaced the guidewire and the tip
positioned within 1 cm from the tip of the Brokenbrough
catheter. The catheter and the needle were rotated to the
5 o'clock position and were withdrawn as a unit up to the
Inoue's point guided by bi-plane fluoroscopy. After the
septum was punctured, a small amount of dye was injected
confirming the position of the tip of the catheter within the
left atrium. The Brokenbrough needle was removed to be
replaced by a coiled guidewire positioned within the left
atrium. The Brokenbrough catheter was removed. An
Inoue's dilator dilated the femoral insertion site and the at-
rial septum. A size 26 Inoue's balloon was inserted over
the guidewire and was maneuvered to cross the interatrial
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septum and mitral valve. The mitral valve was crossed
with the aid ofa stylet. The mitral valve was dilated at 22
and 23 mm diameters. Mitral valve gradient decreased
from 21 mmHg to 10 mmHg (Figure 1). The mitral valve
area was 2.05 cm". She tolerated the procedure well,
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POST DILATATION

FIGURE 1. Pre and post percutaneous transmitral commissurotomy
simultaneous left atrial and left ventricular pressures

Vital signs a day after the procedure were: BP: 110170
mmHg; HR: 78/min; RR: 16/min.; JVP: 8 cm; and normal
carotid arterial pulse (CAP). Heart findings showed that
her apex beat was at the 5th intercostal space left mid-
clavicular line, a right ventricular lift, normal Si' in-
creased P2, absent opening snap and diastolic rumble,
holosystolic murmur 2/6 at the left lower parasternal
border (LLPSB) with a positive Carvallo's sign. The
breath sounds were clear. She went home 2 days after the
procedure.

DISCUSSION

Pregnant cardiac patients are dreaded by both obste-
tricians and cardiologists because of the high risk involved
in both the mother and infant.' Intravascular volume of the
pregnant woman increases as the pregnancy progresses
up to the time of delivery+'. There is a potential to develop
pulmonary edema after the baby is delivered because
compression of the inferior vena cava by the enlarged
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uterus is abolished leading to an increased venous return
to the heart. This is aggravated if the lesion is mitral
stenosis which hinders flow of blood across the mitral
valve during diastole.' It is advised that pregnant cardiac
patients undergo assisted delivery before term or approxi-
mately 36 weeks ofgestation. Lowering the risk associated
with delivery can be achieved if the mitral stenosis can be
corrected before term. Mitral valve operations during
pregnancy can be safely accomplished'>, Options for the
cardiologist can be open heart surgery (open or closed
mitral commissurotomy) or PTMC7. In the present case,
PTMC was chosen because the mitral valve is suitable for
the procedure with a Palacios' score of 4, and presence of
only mild mitral regurgitation. The procedure itself was
less traumatic because it did not require opening of the
chest. Blood replacement was not necessary and the
financial cost was lesser compared to open heart surgery.

The foreseen problem was the fetal danger of exposure
to radiation". This problem is lessened by utilizing an
abdominal lead gown to cover the abdominal wall. But
even with the use of a lead gown there is no assurance that
the fetus would not be exposed. Hence, percutaneous
transmitral commissurotomy was delayed until the 32nd
week of gestation or approximately the 8th month of
gestation. The third trimester was chosen because
organogenesis during this time is almost complete and
even if the fetus was exposed to some amount of radiation,
cell mutation is minimal. The procedure was shortened in
order to limit the duration of exposure to radiation by
omitting the routine right heart catheterization study.

A technical problem encountered during the proce-
dure was the presence of the abdominal lead gown which
effectively blocked off the abdominal area of the patient.
The guidewires and catheters were manipulated carefully
until these could be seen above the abdominal lead gown.
The tip of the catheters can wedge into the hepatic or renal
artery or vein, opposite femoral artery or vein and it can
get caught in the wall of the artery or vein. The danger is
perforation. The problem was solved by manipulating the
guidewires before the catheters were advanced. There
was difficulty encountered during the manipulation of a
pediatric guidewire within the inferior vena cava. The
guidewire coiled and necessitated the loading of the
guidewire into the Brokenbrough catheter which straight-
ened the wire. Subsequent valve dilatation procedure was
similar to other non-pregnant PTMC cases.

OBSERVATIONS

Percutaneous transmitral commissurotomy can be
done safely in a pregnant cardiac patient with severe
mitral stenosis. Fetal radiation exposure can be limited by
the use of an abdominal lead gown, shortening of the
procedure and delaying the performance of the
percutaneous transmitral commissurotomy in the third
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trimester. There are some technical difficulties encoun-
tered because of the fluoroscopic blind spot over the
abdominal area. Careful manipulation and choice of cath-
eters can solve this problem.
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