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Invasive monitoring 
and anaesthetic man- 
agement of a parturient 
with mitral stenosis 

The anaesthetic management of a parturient with mitral steno- 
sis is presented and discussed. In particular, the beneficial effects 
of epidural anaesthesia for vaginal delivery are described with 
respect to the significant improvement noted in haemod)namic 
paramelers. The information derived from the pulmonary artery 
catheter greatly assisted the management of the patient through- 
out labour and in the puerperium. 

Rheumatic heart disease has become a rare occurrence in 
women of childbearing age, yet mitral stenosis is still the 
most frequent valvular lesion seen in this group of patients.I 
The increase in blood volume that occurs in pregnancy 
causes pulmonary artery pressure to rise in these patients, 2 
which may result in pulmonary congestion, dilatation of 
the left atrium and atrial fibrillation. In the normal patiem, 
labour is associated with an increase in cardiac output, 
heart rate and stroke volume. 3 Such changes are thought 
to be sympathetically mediated a~d are likely due to the 
combined effects of pain, increased metabolic demands 
and increased venous return during uterine contraction. 
Patients with mitral stenosis are at an increased risk of 
decompensating during this period as the additional de- 
mands made on the heart may not be well tolerated. 

Recently, Clark et al. reported the results of invasive 
haemodynamic monitoring in a series of eight patients 
with mitral stenosis.'l It is the first clinical report of this 
~ature. Three of these patients received epidural anaes- 
thesia during the active phase of labour, without any 
significant improvement in haemodynamic parameters. 
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In contrast, this report describes the results of haemo- 
dynamic monitoring in a parturient with mitral steaosis 
in whom epidural anaesthesia had beneficial effects. 

Case report 
A 33-year-old primigravida known to have mitral steno- 
sis was admitted for bed rest at 37~- weeks of gestation. 
She had undergone a mitral commisurotomy 10 years 
previously and had been asymptomatic until the third 
trimester of pregnancy. At 33 weeks of gestation she had 
begun to receive furosemide 20 mg PO daily because of 
dyspnoea on exertion after walking six b2ocks, ortho- 
pnoea, and frequent paroxysmal nocturnal dyspnoea. She 
had not responded satisfactorily and had therefore been 
admitted for bedrest. 

At the time of admlsgion, physical examination revealed 
a 77 kg woman with a systemic blood pressure of 130/60 
mmHg and a regular heart rate of 70 beats/min. Jugular 
venous distention was noted and a right ventricular lift 
was evident on palpation. A grade II/VI apical diastolic 
murmur was heard as well as a grade II/VI pansystolic 
murmur at the left sternal border and radiating toward the 
axilla. The first heart sound was prominent and an open- 
ing snap was heard at the apex. The lungs were clear to 
auscultation. Arterial blood gas analysis was within nor- 
mal limits. No abnormality was evident on the electro- 
cardiogram but an echocardiogram done at 33 weeks of 
gestation showed a thickened and calcified mitral vane 
with an immobile posterior leaflet. The left atrium was 
moderately dilated with delayed emptying of the left 
atrium suggestive of mild mitral stenosi8 but with no 
evidence of regurgitation. 

At 38 weeks of gestation the patient was prescribed 
propanolol 10 mg q.i.d., after cardiological consultation. 
Induction of labour was planned for the 39th week of 
gestation but this had to be delayed one week due to an 
unfavourable cervix. Prostaglandins were not used to 
ripen the cervix because of the possible effects on the 
pulmonary vasculature and on bronchial smooth muscle. 

On the morning of induction, a modified V 5 maternal 
ECG was applied, an arterial cannula was inserted in the 
left radial artery and an Oxymetrix P7110 Opticath ther- 
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First stage of labour Second stage of labour 

After During After 
Prior to During bupivacaine contrctctions lidocaine 
induction paip~ful 0.25% plain with bearing Between 2% ptain 
of labour contracaons 12 mt down contractions 8 ml 

Postpartum 

tOmin 12hr 

Systemic arterial pressure 
(mmHg) 110158 128/65 125154 148/105 135/87 

Heart rate (beats/min -I) 72 67 58 83 78 
Pulmonary artery pressure 

(mmHg) 37tl2 65/23 43115 - -  45r 15 
Mean pulmonary artery pressure 

(mml-lg) 20.3 36 21 6 46 25 
Pulmonary capillary wedge 

pressure (mmHg) 18 23 14 31 14 
Central venous pressure 

(mmHg) 2 10 9 23 3 
Cardiac output (L'min-') 6.5 4.92 5.96 4.1 5.6 
Systemic vascular resistanc~ 

(dyne' see-cm -~) 934 1224 920.8 1619 1338 
Pulmonary vascular resistance 

(dyne'see'cm ~) 24.6 211 88 292 L57 
% mixed "~enous oxygen 

saturation 73 73 65 72 72 

137~7 1 3 9 1 7 5  115/65 
85 78 70 

45118 38114 - -  

27 21 - -  

18 13 14 

3 3 0 
6.5 6.2 5.38 

996 941 1189 

II0 103 - -  

80 76 - -  

medilution pulmonary artery catheter was inserted through 
the left antecubital fossa. An epidural catheter was inserted 
at the L2_ 3 interspace, without administration of local 
anaesthetic in the epidural space_ Induction of labour 
was then started with an infusion of oxytocin, while the 
fetal heart rate was monitored continuously by external 
toeoeardiography and uterine contractions by an external 
monitor. The mixed venous oxygen saturation (S'~O2) 
was monitored continuously and cardiac output (CO) 
was measured by the thermodilution technique at various 
times during labour and delivery. The reported values for 
CO were obtained by calculating the mean of three mea 
surements. The lateral position was maintained through- 
out the first stage of labour. During the second stage of 
labour, left uterine displacement was ensured by a wedge 
shaped cushion under the right hip. All measurements 
were obtained in the lateral or semi-lateral position between 
contractions, except where specifically stated. Haemo- 
dynamic measurements and derived indices obtained 
throughout labour are shown in the Table. 

When the contractions became painful, CO decreased 
and the pulmonary capillary wedge pressure (PCWP) 
increased. Measurements obtained between the contrac- 
tions are not reported in the table but were essentially 
similar. After pain was relieved by epidural analgesia, 
CO and PCWP returned toward baseline. Bearing down 
during the second stage of labour resulted in a marked 
increase in pulmonary artery pressure (PAP) and PCWP 

and in the appearance of a "v" wave on the PCWP 
tracing. The patient was subsequently instructed not to 
bear down and was placed in a semirecumbant posi t ion 
The fetal head was allowed to descend without expulsive 
efforts until low forceps could be applied to assist deliv- 
ery. CO and PAP did not increase at any time during the 
puerperiuln. 

Heart rate (HR) was well controlled throughout labour 
and the puerperium, reaching a maximum of 85 beatslmiu 
during the second stage of labour, and sinus rhythm was 
maintained. Pmpanolol administration was continued orally 
during labour and the postpartum period. 

The patient received l l0Oml of intravenous fluids 
during the 12 hr before delivery and 1035 rnl during the 
12hr following delivery. Unne output was 900ml  over 
24hr and the blood loss at delivery was estimated to be 
500ml. 

The total dose of bupivacaine and lidocaine used dur- 
ing labour were 130ms and 160mg respectively. Antibi- 
otic prophylaxis was provided with netihuicin 100 mg IV 
and penicillin 1 million units IV during labour and three 
additional doses of each were given during the following 
36hr. 

A 3390g female infant was delivered with Apgar 
scores of 6 at 1 min and 9 at 5 min. The umbilical venous 
pH was 7.35 and at no time was hypoglycaemia or brady- 
cardia observed in the newborn. 

Full invasivc hacmodynamic monitoring of the patient 
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was continued overnight in the Recovery Room. No 
significam changes in any of the haemodynamic parame- 
ters were noted and her recovery was uneventful. 

Discussion 
During pregnancy, blood volume increases by an aver- 
age of 40 per cent above non-pregnant levels.5 CO begins 
to increase during the first trimester and by 28-32 weeks 
it has increased by up to 40 per cent above non-pregnant 
levels. This increase in CO is due to an increase in both 
stroke volume (SV) and HR, but as term approaches, CO 
and SV decrease somewhat and HR increases. 6 Normally 
there is no increase in pulmonary artery pressure in the 
pregnant patient, despite the increase in blood volume. 7 

In the patient with mitral stenosis, pregnancy is also 
associated with an increase in CO. There is also an in- 
crease in PAP, which is probably due to the increase in 
blood volume. 2 If there is preexistent pulmonary hyper- 
tension, this increase in PAP may lead to pulmonary con- 
gestion and it may be necessary to initiate diuretic therapy 
during pregnancy if pulmonary congestion occurs. 

Tachycardia is not well tolerated by patients with 
mitral stenosis as it will decrease the time available for 
filling of the left ventricle during diastole. Dilatation of 
the left atrium as a result of an increase in central blood 
volume may lead to atrial fibrillation which will further 
impair left ventricular filling. Digoxin is often given 
prophylactically during pregnancy to patients with mitral 
stenosis to prevent taehycardia and atrial fibrillatiort_ 
Beta adrenergic antagonists may also be used for this 
purpose as left ventrieular dysfunction is not usually 
present. 

Labour and delivery impose additional stresses on the 
cardiovascular system. In the normal patient, there is a 
progressive increase in CO during the peripartal period 
which is accompanied by an increase in both HR and 
SV. 3 This increase in CO is thought to result from 
increased sympathetic stimulation secondary to pain and 
increased metabolic demand. Uterine contractions cause 
a further 15-20 per cent increase in CO, s probably as a 
result of blood being transfused from the uterus into lhe 
central veins as well as increased sympathetic stimula- 
tion due to pain. CO is increased by 30 per cent when the 
pregnant patient at term is turned from the supine to the 
lateral position 9 by relieving aortocaval compression and 
it is therefore recommended that the parturient should 
labour in the lateral position. CO and HR are maximal 
during the immediate post partum period at which time 
CO is approximately 80 per cent above non-pregnant 
levels) The most likely causes are an increase in venous 
return as a result of the disappearance of aortoeaval 
compression, as well as an autotransfusion of blood to 
the central veins by the contracted uterus. This increase 

in intravasenlar volume and heart rate makes the patient 
with mitral stenosis particularly vulnerable to the devel- 
opment of pulmonary oedema at this time. 

Epidural anaesthesia for labour usually results in a 
sympathetic block from approximately Tin downward. 
CO and uterine blood flow (UBF) must be maintained by 
slow induction of the epidural block and maintaining the 
lateral position. In addition, at least 500 ml of intravenous 
fluid is administered to increase preload. Epidural anaes- 
thesia has been shown to decrease catecholamine levels 
in the parturient '~ and to attenuate the increase in cardiac 
output seen in the parturient. 3 These beneficial effects of 
epidural anaesthesia are especially re/evant in the patient 
with mitral stenosis, particularly during the puerperium. 
Consequently, we consider that it is important to continue 
close haemodynamic monitoring during this period and to 
administer epidural local anaesthetic should an increase 
in PCWP be evident. This was not necessary in our 
patient as pulmonary artery pressure did not rise in the 
puerperium. 

According to the guidelines of the American Heart 
Association, antibiotic prophylaxis is not necessary for 
vaginal delivery' in patients with valvular heart disease.I 
Most physicians do however administer prophylactic anti- 
biotics to such patients as the risk/benefit ratio is low. 

Clark et al# recently published the first report on 
invasive haemodynamic monitoring in a series of eight 
patients with mitral stenosis, four of whom had mitral 
regurgitation and/or other valvular lesions. They did not 
observe the increase in CO that is normally seen in the 
parturient but they did observe an increase in the PCWP 
of approximately 10mmHg in the postpartum period. 
They concluded that the patient with mitra] stenosis has a 
limited ability to increase her CO during labour and that 
this results in increased filling pressures when the venous 
return to the heart is increased during the third stage of 
labour. There was no correlation between CVP and PCWP 
in the patients in that series, neither were there any 
important haemodynamic changes in the three patients 
who received epidural anaesthesia. 

The observations in our patient differ from those de- 
scribed above in several respects. Firstly, we found cpi- 
dural anaeslhesia to be very beneficial "co our patient dur- 
ing the first stage of labour. When contractions became 
painful, before the induction of epidural anaesthesia, 
PAP, pulmonary vascular resistance (PVR) and systemic 
vascular resistance (SVR) increased, while CO decreased. 
Similar values were obtained between contractions and 
cannot be attributed to the performance of a valsalva 
manoeuvre. The induction of epidurai anaesthesia caused 
PVR and SVR, as well as PAP, to decrease while CO 
increased toward baseline values. This was maintained 
throughout the first stage of labour (Table). 
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Secondly, we observed dramatic increases in PAP as 
well as a decrease in CO, during bearing clown efforts in 
the second stage of labour (Table). This was associated 
with the appearance of a "v" wave on the PCWP tracing 
which was not present beforehand, indicating that this 
patient may not have had pure mitral stenosis, as the 
echocardiogram had lead us to believe, but possibly a 
degree of mitral regurgitation which increased during the 
bearing down efforts. Valsalva-like manoeuvres cause 
an increase in SVR which may increase mitral regurgita- 
tion and this probably contributed to the decrease in CO 
in our patient. Other factors which may explain the 
decrease in CO that we observed in the patient during 
bearing down are the decreased venous return that results 
from an increase in intrathoracic pressure and increase in 
pulmonary vascular resistance. The PAP obtained during 
a valsalva manoeuvre does not represent left atrial trans- 
mural pressure because the airway pressure ",dso increases. 
Consequently, the derived values such as PVR and SVR 
cannot be calculated on the basis of the observed PAP 
and PCWP alone. It would seem wise to avoid maternal 
expulsive efforts during the second stage and to allow the 
presenting part to descend by the force of uterine con- 
tractions alone, aided by gravity, and ~0 facilitate deliv- 
ery by the use of forceps as soon as it is safe to do so. 
This is easier to accomplish with epidural anaesthesia as 
the patient's urge to bear down is decreased. 

Thirdly, we did not observe an increase in PCWP in 
the immediate postpartum period. This is probably due 
to several factors, including conservative fluid manage- 
ment during labour, blood loss at delivery, and a sympa- 
thetic blockade to T 6 (Table). 

Fourthly, Clark el al. did not report their observations 
for HR in their patients. The increase in HR that would 
be expected in the parturient was not seen in our patient 
and this was most probably due to effective beta adrener- 
gic blockade. If control of the heart rate cannot be 
achieved with oral propanolol, intravenous administra- 
tion of this drug may be necessary, Epidural anaesthesia 
may have contributed to the successful control of HR 
during labour as it prevents increases in sympathetic 
activity secondary to pain. 3 

This case report, as well as the series reported on by 
Clark e t a l . ,  illustrates the necessity of measuring the 
PAP in parturients with clinically significant mitr',d sten- 
osis, since the PCWP cannot be predicted from the CVP. 
Wc found the information provided by the pulmonary 
artery catheter invaluable in guiding our fluid manage- 
menl during the induction and maintenance of epidural 
anaesthesia and throughout the conduct of labour. 
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Rrsum6 
La conduite anesthdsique d'une parturiente atteinte de stdnose 
mitrale est pr~sent~e e~ discut~e. En particulier on discute des 
chefs bEnPfiques de I'analg~sie dpidurafe lots de I'accouche- 
merit naturel surtout en ee qui coneerne I'am#lioration des 

param~tres h~modynamiques~ ldinformation recueillie par le 
catheter de l'artEre putmonaire a contribuE 6norm~ment d la 
conduite anesthEsique chez eerie paliente d travers le travail et 
le puerperium. 


