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Case Report

Ruptured Aneurysm of Right Sinus of Valsalva in
Pregnancy- A Case Report.

Summary

L eena Goel !, Pooja Gautam?, Suchith C3

A 26 year old multigravidaat 36.6 weeks of gestation with ruptured aneurysm of right sinus of Valsalvawas
presented for caesarean section. Diagnosis was confirmed by transthoracic echocardiography. Here we present the
anaesthetic management of this case posted for caesarean section.
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Introduction

Aneurysm of asnusof Vasavaisarare congeni-
tal cardiac defect, first described by Hopein 1839.
Thurnam in 1840reported the first case of rupture of
the sinus of Valsalva.! Theclinical characteristics of
aneurysm of sinus of Valsalvain cases described so far
appear to be

I Morecommon in patients of Asian Origin
iiMaleto femderatiois 3:1
it Uncommonin infancy and childhood

iv Comprisesapproximately 0.1-3.5% of al congeni-
td cardiac anomalies.

Themortality ratein patientswithasinusof Va-
salvaaneurysm inwhom surgery is not performedis
high withinthefirst year after rupture. Casesof sudden
death from sinusof Vdsavaaneurysmmost commonly
involveruptureof theaneurysm with theacuteonset of
overwheming congestiveheart failure, cardiactampon-
ade, dysrhythmia, or coronary ischemiadependingon
thelocation of the aneurysmand thesubsequent flow
disturbance. Sizeand location of theshunt arethe ma-
jor determinantsof presentation and prognosis.

Therearefew documented cases of ruptured an-

Ruptured aneurysm of right sinus of Valsalva, Pregnancy, Caesarean section,

eurysm of sinus of Vadsalvain pregnancy.?Various
management options have been reportedi.e. caesar-
ean section under general anaesthesia, 2lumbar epidu-
ral anaesthesiaduring induction of labor and caesarean
delivery,®or normd vaginal delivery under medica su-

pervision?
Casereport

A 26 year old, 50K g, multigravidawith 8 months
of amenorrheawasadmitted to our hospitd for elective
lower segment caesarean section (LSCS) and ligation.
Thepatient presented with complaintsof bresthlessness,
chest painand occasiond palpitation a rest sincelast 7-
8months. Shedso complained swelling of both lower
limbswhich decreasesafter tekingrest. Shehad norma
vagind delivery 3%2yearsback. There washistory of
onespontaneous abortionin thepast. Shecomplained
of breathlessness and tirednessoneyear ater vaginal
delivery for which she consulted physician. Shewasin-
formed that she hasaheart disease andwas diagnosed
asruptured aneurysm of right snusof VVdsdva Shewas
advised to undergo surgicd correction of theheart ail-
ment. Shewas dso advised not to have pregnancy until
her heart disease was corrected by surgery. But the pa-
tient could not afford thesurgery and becamepregnant.
Shewas on oral digoxin 0.25mgand frusemide 20mg
per day, fivetimes aweek.
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On examination, her pulse ratewas 96/minute,
and B.R. 110/70mm of Hg. Pitting type of pedd oedema
was present. Respiratory system showed bilaterd equd,
normal vesicular breath soundswith no rhonchi or
crepitations. Onauscultation of cardiovascular system
aloud continuousmurmur was present over whole of
the precordium. It wasbest heard dong the lower |eft
sterna border. A palpablethrill was present along the
|eft sternal border. Theremainder of the examination
was otherwisenormal for 36.6 weeksof pregnancy.
Routine blood investigations were normal except
Hb.(9gm %). Chest radiograph wasnormal. Electro-
cardiogram showed sinustachycardia. Transthoracic
echocardiography (TTE) showed amembranous out
pouching of the right coronary cusp (RCC) protruding
into right ventricle out flow tract (Rv O) with asmall
(3.2mm width) perforation (Fig.1). Therewas con-
tinuouswave flow with aleft to right (L-R) shunt into
the right (RVO) tract below the pulmonary valve
(Fig.2). Theventricular chamberswerenormal in size
and there was good left ventricular function at rest
(Fig.3).A diagnosisof perforated aneurysm of right si-
nus of Valsdvawasconfirmed. Patient was continued
with oral digoxin and lasix.

.
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Fig 1 Transthor acic echocardiogram in parasternal
short axis (PSAX) view shows a sinus of Valsalva
aneurysm with rupture. A membranous out
pouching of theright coronary cusp (RCC-arrow)
protruding into the right ventricle outflow tract
(RVOT) with small perforation. L A=Left atrium,
RA=Right atrium, AO=Aortic root, AV= Aortic
valve ASV= Aneurysm of sinus of Valsalva.
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Fig 2 Transthoracic echocardiogram in parasternal
short axis (PSAX) view shows a continuous- wave
Doppler flow imaging demonstrate a continuous
left to right shunt with a high-velocity systolic and
diastolic flow signal. PA=Pulmonary Artery,
PR=Pulmonary Regurgitation.

Fig 3 Transthoracic echocardiogram in parasternal
long axis (PL AX) view shows a nor mal left ventricle
(LV) cavity size. LA= Left atrium, AO=Aortic root,
RV= Right ventricle.

Petient wasadmitted for safeconfinement and for
elective caesarean section keepingin mind her poor
cardiac satus. High risk consent for anaesthesiawas
taken. The patient waskept fasting for six hours. The
patient was shifted to operation room in propped up
position bresthing oxygen by apolymask. Intravenous
accesswasobtaned. | ntravenousranitidine 50mg and
metoclopramide 10mgwere given 30 minutesprior to
induction for aspiration prophylaxis. Antibiotic prophy-
laxiswas obtained with 2gm of intravenousamoxyadillin.
Monitoring of pulserate, dectrocardiogrgphy, oxygen
saturation, EtCO, urineoutput and non-invasive blood



pressurewas started and continued throughout thesur-
gery. Central venousaccesswasobtained viathe right
internd jugular vein. Central venous pressure (CV P)
was monitored throughout the surgery and was kept
within normal limits. Rapid sequenceinduction was
carried. Patient waspreoxygenated with 100% oxy-
genfor 5minutes. Anaesthesiawas induced with thio-
pentonesodium (1.25%)5mg.K gtdowly, succinylcho-
line80mgand i.v. lidocaine 1.5mg.Kg*. Patient was
intubated with no.7.5 oral, cuffed endotracheal tube.
Lungswereventilated with 50% O,and 50% N ,Oand
isoflurane (0.4%) till the birth of baby. Fifteen units of
oxytocinwere added to theRinger lactateinfusion &f -
ter thebaby wasddivered. Anaesthesiawas maintained
with O, +N,O in the ratio 50:50, isoflurane (0.4%-
0.6%), vecuronium 0.08 mg / kg and i.v. fentanyl
100mcg. EtCO,was maintained around 36-40mm of
Hg and CV P around 3-5cm of water.

Intraoperaively patientwashemodynamicaly
stable with pulserate90-100/min. BP-130/80 mmHg
and SpO,99%. | ntraoperativeblood losswas approxi-
matdy 600ml. One crystalloid Ringer lactatewasin-
fused. Fluid replacement was guided by theCV P moni-
toring. Surgery lasted for 45 minutes. Patient wasre-
versed with neostigmine (2.5mg.) and glycopyrrolae
(0.4 mg.). Lidocaine 1.5 mg. Kg'was given before
extubation. Patient was shifted to theIntensive Care
Unit (ICU) for observation.

Discussion

A ruptured sinusof Vasalvaaneurysm isarare
cardiacanomay usudly of acongenital nature. Thesi-
nuses of Valsalvaaredilaations in the aorticwall im-
mediately superior to theattachments of three aortic
wall cusps. Thesinuses arenamed accordingto their
relationship with the coronary arteries: i.e. theright
coronary sinus, theleft coronary sinus, and thenon
coronary sinus® Aneurysmal dilatation of thesinuses of
Vdsalvaoccurswhenthe aortic mediais defective, re-
sultinginlack of fusion between aortic mediaand an-
nulusfibrosus of the aortic valve® Aneurysmtypicaly
developsasadiscreteflaw inthe aortic mediawithin

90

Indian Journal of Anaesthesia, February 2009

oneof thesinuses of Valsalva. Under thestrain of aor-
tic pressure, the sinus gradually weakensand dilates,
causing the formation of an aneurysm. Lack of sup-
porting tissue(e.g., ventricular septal defect) may con-
tributeto instability and progressivedistortion of the
aortic anus. Digtortion and prolapseof thesinusand
aorticvavetissuecan lead to progressiveaortic valve
insufficiency. Other cases result from aninherited con-
nectivetissueabnormality, asin Marfan syndromeor
Ehlers-Danlossyndrome; frominflammatory disease,
asin endocarditis, sy philitic or granulomatous aortitis,
or Behcet’ sdisease; and from mechanical disruption
after sabwounds, aortic dissection, or efter eortic valve
replacement or ventricular septal defect repair.

Theright coronary sinusisthe mostcommon site
of aneurysmformation mostly rupturesinto theright
ventricle, producingleft toright shunting.” Right coro-
nary sinusaneurysmsmay also ruptureinto theright
atrium. Non coronary sinus aneurysmsgenerdly rup-
tureinto theright atrium. L eft coronary Snusaneurysms
areextremely rare, but they may rupturein to the peri-
cardium, resulting in cardiac tamponade and death if
not quickly recognized. Echocardiography isvery ac-
curate and reliabletool in diagnosing asinusof Val-
salvaaneurysmwhen correlated with dinicd findings?®
In addition Computed tomogram angiography and
magneticresonanceimaging dso have been reported
usefulin diagnosingthesinusof Valsdva®* Cine phase
contrast MRI can be used for assessment of insuffi-
ciency andshunt flow.

Snuses of Vdsalvaaneurysmshave oneof three
basic pathologic patterns.®

« Unruptured aneurysmsmay causedistortion
and obstruction in theright ventricular outflow tract.
Dissection of the aneurysmin to thecardiactissuemay
occur, causing obstruction or destruction of adjoining
sructures. Aneurysm may compresstheinterventricu-
lar septum, resultingin completeheart block with sub-
sequent dizziness and syncope. Coronary artery com-
pressonmay occur producing myocardia ischemiaand
chest pain. Occasionaly apatient with unruptured s-
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nus of Vasalvaaneurysm presentswith symptomsre-
lated to chronicaortic regurgitation.

« A dowly enlarging small perforation develops
afistuloustract into theright ventricleand presents
withasmall left to right shunt. Major riskisinfective
endocarditis an extension of rupturewith an increased
shunt. Patient may remain asymptomeatic for several
years because of haemodynamic adjustment. However,
asthedegree of shuntingincreases symptomsreated
to volumeoverload, such as dyspnoeaand exercise
intolerance develops.

o Ananeurysmtha actudly rupturesisoften her-
aded by the sudden onset of dyspnoeaand severechest
pain .Followingthisinitid symptomatic period, the pa-
tient may become asymptomatic evenwithout trest-
ment asthebody adjustshaemodynamicdly totheleft
to right shunting. However asthe shuntingand volume
overload overcome the compensatory mechanisms,
symptomsof congestive heart failure result.

Ruptured snusof Vasdvaconnectsthehigh pres-
surereservoir of the systemiccirculation withthe low
pressuresystem of the pulmonary circulation resulting
inasysolic-diagtolicleftto right shunt. Thereisvol-
umeoverload of theleft atrium, left ventrideand the
aortic root that is proportional to the shunt volume.
Amount of shuntvolumeisinfluenced by the diameter
of therupture and by thelevel of pulmonary vascular
resstance. A largeshunt causesalargevolumeof blood
that is shunted from the systemic circulation, into the
pulmonary circulation. Theinevitableconsequence of
thisispulmonary congestionand rapidly developing left
sided heart falure.

Differentid diagnosis may bevenoushum, patent
ductus arteriosus, traumatic injury to theaortic root,
infective endocarditis, ventricular septal defect with
aorticregurgitation, truncusarteriosuswithtrunca valve,
aortico ventricular tunnel.

Physiological changes during pregnancy;

Duringnormal pregnancy thetotd blood volume
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increases by 40% and plasma volumeincreases 45%
and red blood cdl volumeincreases by 25%, account-
ingfor therdativeanemiaof pregnancy. Centra Venous
Pressure(CVP) and Puimonary Capillary Wedge Pres-
sure (PCWP) areunchanged in pregnancy.® Thecar-
diacoutput increases approximately by 45-50% and
systemic vascular resistancedecreases by 35%. This
elevation in cardiac output is sustained until delivery.
Theriseisaccomplished by anincrease in both heart
rate and stroke volume. In supine position aortocaval
compression leadsto decreasein venousreturn, car-
diac output, and uterineblood flow after 28 weeks of
pregnancy. Systolicblood pressure decreases dightly
whereas significant decreasein diastolic blood pres-
sureoccurs. Associated with theexpansion in blood
volumeisaminima increaseinleft ventricular end di-
astolic volumesassessed by Echocardiography.’2 Ejec-
tion fraction remainsconstant.

Pain and apprehension of labor further increase
strokevolumeand cardiac output by 45%over prelabor
values.*Additional stressesareimposed by uterine
contractions, which cause, in effect, an autotransfusion.
With each uterinecontraction, central blood volume
increaseby 10to 25 percent.®After delivery, central
blood volumealso increases. Emptying of theuterus
relieves obstruction of the venacava and aorta, result-
ing inamarked increase (up to 80% of prelabor val-
ues) in strokevolume. Therefore pregnancy isastate
that places haemodynamicstrain onthe cardiovascular
system and can berisky inwoman withunderlying car-
diac disease. * Thiscase wastypically of the congeni-
td typeand perhgpsthe ruptureof aneurysm of sinus
of Valsalvahastaken placeduringvaginal delivery of
earlier pregnancy. Rupture might have been precipi-
tated by thehyperdynamic stateof Iabor coupled with
harmonicaly induced changesin themechanicd prop-
ertiesof connectivetissue. Shunt diameter wasnot in-
creased and therewas no evidence of further rupture
or thereisno evidence of infective endocardititsor in-
creaseinlevelsof pulmonary vascular resistance. Car-
diovascular system isprogressively stressed during
pregnancy, prelabor, and postpartum period. Increase
in cardiac output will result in volume overload of |eft



atrium, left ventricleand increasein shunt volume. Pa-
tientswith limited cardiacreserve may experience car-
diacfailureduringthistime# Treatment of acute con-
gestive cardiacfalure during pregnancy amsin reduc-
ing cardiac work, bed rest, decreasing preload with
diuretics, improving cardiac contractility with digitalis
and other agents, reducing after load with vasodila-
tors®

In this case an elective caesarean section under
generd anaesthesiawas planned for her sincethe pa-
tient wasaready haemodynamicaly compromised. The
haemodynamic changesoccurring during labor would
have exacerbated theleft to right shunt and perhaps
extended theaneurysmal tear. In vaginal delivery car-
diac output increases 80% of the prelabor values as
compared to 50% in caesarean section.!® Although
epidural anaesthesiawould have decreased the sys-
temicvascular resstance (SVR) secondary to sympa-
thetic nervous system blockadeand would have de-
creased the cardiac output, neverthelessdecreasein
SV.Risnot predictableand not easy to control there-
foreshould probably not to be selected over genera
anaesthesia. Epidural anaesthesiaisassociated with an
increaseinonly 40%in cardiac output andgenerd ana-
esthesia, with an augmentation of only 25%.Y

Our goalsof management in thiscase were:
« Maintain haemodynamic stability and cardiac output.
 Prevent bradycardia.
« Prevent pulmonary congestion
« Preventincreasein SV.R.

Anaesthesawasinducedin supineposition with
10°- 15° left laterd tilt. To attenuate pressure response
lidocaine 1.5 mg.kg™* was given prior to laryngoscopy.
Although succinylcholine can aoruptly increesethe para:
sympathetic nervous system activity and could theo-
reticdly haveadditive effectswith digitdis, wepreferred
succinylcholinebecause of our dinicd experience. Ana
esthesawas maintained with positive pressure ventila-
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tionasit decreasesthe preoad thereby improving the
cardiac function. Vecuronium was preferred dueto
better cardiac stability. Low dosesof opioidsweregiven
foranagesa The patient wasmonitored in ICU post
operatively.

Normadly thereisalargeincreaseintotal blood
volumeand asignificant increasein cardiacoutputin
pregnancy which placeshaemodynamic srainon the
cardiovascular system. Thisexcessive burden further
increases ina patient with left to right shunt resulting
fromruptured aneurysmof right sinusof Valsdva. Cae-
sarean section under general anaesthesiaappearsto
bean optima management of ddivery in pregnancy of
such patients. Thedefinitive surgical repair of cardiac
defect can beundertaken subsequently depending upon
thecondition of the patient.
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