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MEDICAL PRACTICE

Percutaneous balloon mitral
valvuloplasty during pregnancy:
long-term follow-up of infant
growth and development
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We have studied the long-term growth and development of seven
infants who had been exposed during the foetal stage to ionising
radiation associated with percutaneous balloon mitral valvuloplasty
between 1 April 1991 and 30 November 1993. We found that infants
of mothers who underwent this procedure during the second and
third trimester of pregnancy had normal long-term growth and
development. This finding supports the argument that percutaneous
balloon mitral valvuloplasty using the Inoue balloon technique should
be the procedure of choice for pregnant women who have severe
mitral stenosis refractory to medical therapy.
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Introduction

Since its first introduction in 1984, percutaneous balloon mitral valvulo-
plasty (PBMV) using the Inoue balloon technique, has become the ac-
cepted treatment for patients with severe symptomatic mitral stenosis.
This technique is less invasive than mitral valve replacement because
thoracotomy and the risks of general anaesthesia are avoided. Thus, pro-
cedural and hospitalisation times are much shortened. Furthermore,
unlike after mitral valve replacement, anticoagulation is not necessary
after PBMV, except for selected patients who have atrial fibrillation.

Pregnant women with severe symptomatic mitral stenosis represent a
highly selected patient subgroup. The narrowed mitral valve orifice causes
a decrease in cardiac output and an increase in pulmonary artery pressure
and capillary wedge pressure, which can result in pulmonary oedema. Haemo-
dynamic changes that are associated with pregnancy expose these pa-
tients to cardiovascular decompensation. The general management involves
limitation of activity, sodium restriction, antibiotic prophylaxis, and
administration of3-blockers, digoxin, and diuretic therapy. Alternative
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therapies need to be considered for those patients whobility, calcification, and thickening, as well as
respond unsatisfactorily to drug treatment. subvalvular thickening as seen on an echocardiogram.
The possible scores range from 4 to 16. The lower the
Percutaneous balloon mitral valvuloplasty providescore, the more favourable is the valvular anatomy for
palliation for pregnant women with mitral stenosis, anthose undergoing PBMV. All patients were asked to
the reported success rate is nearly 100%here are give written consent before the procedure, and anti-
concerns, however, about the radiation exposure tic prophylaxis with intravenous ampicillin and
the foetus that occurs during the procedure. Previogentamicin were given preoperatively. All procedures
reports of the use of PBMV in pregnhant women haweere performed under local anaesthesia and with the
mainly focused on symptomatic and haemodynamabdomen protected from the fluoroscope with a lead
improvements.There are relatively few reports thatshield. Following transeptal puncture, an Inoue bal-
describe the infant’s development and short-tertnon was positioned in the mitral orifice. The balloon
growth outcome&Long-term follow-up data of infants was inflated in a stepwise manner until the indenta-
who have been exposed to ionising radiation durirtgpn in the balloon created by the stenotic valve was
their foetal stage are lacking and the long-term outo longer visible. A post-dilatation left ventriculogram
come of these children remains unknown. This studyas performed to detect mitral regurgitation. The
aimed to investigate the long-term growth and develransmitral valve pressure gradient was measured
opment of children who were exposed to radiation akefore and after the procedure.
sociated with the PBMV procedure before they were

born. The subsequent course of the pregnancy was regu-
larly assessed in the out-patient clinic after each pa-
Methods tient's discharge. After birth, the infant and mother were

followed up in the specialty out-patient clinic at 1, 3,
From 1 April 1991 to 30 November 1993, a total oAnd 6 months, then at 1 year, and yearly thereafter.
eight consecutive pregnant women underwent PBMVhe infant’s developmental milestones and physical
at the Grantham Hospital. All patients had sevem@nd mental development were assessed and recorded
mitral stenais with symptoms that included exertionatluring each follow-up visit. Each child’s academic
dyspnoea and palpitation. Six of the women wengerformance at school was also assessed.
classified as New York Heart Association functional
class Il and two were classified as functional class lIResults
Their mean (standard deviation [SD]) age at the time
of the procdure was 31.3 (4.4) years (range, 27.08even of the eight patients had successful PBMV per-
37.0 years). All patients were primigravidas. The medormed, giving a success rate of approximately 88%.
(SD) gestational age at the time of the procedure wake mean (SD) follow-up time was 7.4 (0.8) years.
24.0 (4.2) weeks (range, 21.0-30.0 weeks) [Table]. The mean (SD) procedure and fluoroscopy times
were 42.0 (11.0) minutes and 10.2 (4.4) minutes, re-
All patients were admitted 1 day before the praspectively. The mean (SD) mitral valve area increased
cedure. Transoesophageal echocardiography was gesm 0.9 (0.4) crito 1.9 (0.7) crhi The mean (SD)
formed before the procedure to ensure favourabmaitral valvegradient decreased from 18 (6) mm Hg
valvular anatomy and the absence of a left atrial throrte 6 (2) mm Hg. The mean (SD) Inoue balloon size
bus. Only those patients with a Wilkins score of <#as 25.2 (1.0) mm (range, 24.0-26.5 mm). For the pa-
were recruited. The Wilkins score is based on valvuléients who had a successful procedure performed, all

Table. Patient and infant characteristics

Patient Age Height Weight Body surface area Gestational age Wilkins score
No. (months) (cm) (kg) (m?) (weeks)

1 29 155 53 1.50 20 6

2 27 161 66 1.68 25 4

3 28 171 70 1.80 30 8

4 37 152 53 1.47 29 6

5 29 156 39 1.33 20 8

6 31 152 50 1.45 22 6

7 33 146 42 1.30 26 6

8 36 153 48 1.42 20 8
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experienced a reduction of drug treatment, improve-great concerhThis issue is particularly sensitive
ment in exercise capacity, and a normal course durifay pregnant women undergoing these procedures due
the pregnancy, followed by full-term delivery. Thredo the potential teratogenic risk. The exposure of an
had a spontaneous vaginal delivery, two had a forcegsbryo or foetus to ionising radiation produces effects
delivery, one required vacuum extraction, and one hé#ukat differ in their nature and severity according to
a caesarean section. The mean (SD) birthweight thie gestational age at which the exposure oc¢urs.
the babies was 2.8 (0.4) kg. Detrimental effects include severe mental retardation,
organ malformation, and malignancy, especially
At the latest follow-up visit, the mean (SD) agdeukaemid:®
of the seven children was 7.0 (0.8) years (range, 6.0-
8.0 years). The mean (SD) height and weight were Numerous measures have been suggested during
118.8 (1.8) cm and 21.8 (0.9) kg, respectively. Thef8BMV for pregnant women to minimise radiation
values are around the 50th percentile values on theposure. These include shielding the abdomen and
paediatric growth chart for the local population. Alpelvis, avoidance of left ventriculography, perform-
but one of the children were in excellent health withnce of the procedure after the 20th week of gestation
regards to physical and mental growth and develofwhen organogenesis has been completed), and using
ment. The son of the seventh patient was found to hawéransthoracic or transoesophageal echocardiogram
asthma, which required regular salbutamol inhales a guide during the transeptal puncture of the heart.
therapy, and an inguinal hernia. These conditions dbespite these precautions, unwanted effects on the
probably unrelated to the radiation exposure receivéoietus is still a great and real concern for pregnant
during the foetal stage; thus, this was consideredan@men.
successful case. All these children are now studying
in primary school and show satisfactory performance. The fact that one patient had a spontaneous abor-
tion after an emergency mitral valve replacement sec-
One patient was in the 20th gestational week aindary to a failed PBMV procedure suggests that
pregnancy when referred to the Grantham Hospitatocedural failure may have disastrous consequences
because of severe mitral stenosis. The echocardiogrionthe foetus. The present selection criteria, using a
showed a mitral valve area of 0.6%m pliable valve, Wilkins score of <8 may need validation for pregnant
and no mitral regurgitation. The PBMV procedure waswomen. Although most studies have shown that the
performed in the 21st gestational week. However, thWilkins score has a predictive value for the procedural
procedure was complicated by severe mitral regurgiutcome after PBMV, these studies were based on
tation and acute pulmonary oedema, which requirewn-pregnant patient datd.he predictive power for
emergency mitral valve replacement. The patient hadegnant women needs to be further studied in a larger
a spontaneous incomplete abortion 1 day after teries of patients.
surgery and was transferred to the obstetric unit for
evacuation of the uterus. She eventually recovered This small cohort shows that infants of mothers

after a prolonged hospital stay. who underwent PBMYV in the second and third trimes-
ter of pregnancy have normal long-term growth and
Discussion development. However, because of the small sample

size, the teratogenic effect of the ionising radiation
The ionising radiation exposure that occurs duringannot be totally excluded. Furthermore, childhood
interventional cardiology procedures has always beemalignancy is extremely rare and a study of this size

Mitral valve area Mitral Inoue size Pregnancy Sex of infant Birthweight
(cm?) regurgitation (mm) outcome (kg)
Pretreatment Post-treatment
0.9 1.7 Absent 25.0 Successful Male 3.2
0.8 2.2 Absent 26.0 Successful Male 2.3
0.7 1.4 Absent 26.5 Successful Female 3.3
1.0 1.5 Mild 26.0 Successful Male 2.4
1.4 3.0 Severe 26.0 Abortion - -
1.2 1.8 Absent 24.0 Successful Female 2.9
1.1 25 Absent 24.0 Successful Male 2.7
0.4 0.7 Absent 24.0 Successful Male 3.1
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cannot address this issue. Given the rarity of childhood 1997;77:564-7. _
malignancy, the benefits of the PBMV probably outweigﬁ- G_upta A, Lokhan_dwala YY, Satoskar PR, Salvi VS. Balloon
the possible increased risk of childhood malignancy. mitral valvotomy in pregnancy: maternal and fetal outcomes.

lUSi hi d h h JAm Coll Surg 1998;187:409-15.
In conclusion, this stu y supports the argument t §:t Esteves CA, Ramos Al, Braga SL, Harrison JK, Sousa JE.

PBMV using the Inoue balloon technique should be Effectiveness of percutaneous balloon mitral valvotomy dur-
the procedure of choice for pregnant women who have ing pregnancy. Am J Cardiol 1991;68:930-4.
severe mitral stenosis refractory to medical therapy6- Mangione JA, Lourenco RM, dos Santos ES, et al. Long-term
follow-up of pregnant women after percutaneous mitral val-
vuloplasty. Catheter Cardiovasc Interv 2000;50:413-7.
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