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ABSTRACT

Eisenmenger’s syndrome is defined as the process in which a left-to-right
shunt caused by a congenital heart defect causes increased flow through
the pulmonary vasculature, causing pulmonary hypertension which causes
increased pressures in the right side of the heart and reversal of the shunt
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into aright-to-left shunt. It can occur with complex congenital cardiac
malformations, septal defects, and patent ductus arteriosus (PDA). Pa-
tients with Eisenmenger’s syndrome are at high risk for peripartum mor-
bidity and mortality!. We report the administration of i ntravenous ketamine
with use of upper extremity pulse oximetry in apatient with Eisenmenger’s
syndrome secondary to a VSD undergoing endometrial curettage.
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CASE REPORT

A 23-yr-oldwoman, gravidal, paraOwithincom-
plete abortion was admitted to our hospital with chief
complaint of intermittant bleeding per vagina. Shehad
arecurrent history of dyspnoeaon exertion and epi-
sodesof cyanosssince 6 yr of age. Her activity of daily
lifewasnormal, and shewasevaluated as New York
Heart Association (NYHA) classl.

Patient was on trestment on tab diltiezem and tab
digoxin since 10 year of age which she had |eft one
year back. Her weight was 54 kg and her height was
154 cm. Blood pressure was 140/90 mm Hg and heart
ratewas 102 beats/min. Lungswereclear. Peripheral
cyanosi swith clubbing in both upper and lower limbs
was present. Maternal hemoglobin concentration was
11.0 g/dl and hematocrit was 43%. Blood chemistry

and coagul ation studieswere within normal limits.

Echocardiogram showed severeright atrial and
right ventricular enlargement, pulmonic regurgitation,
alargemuscular defect VSD (21 mm), gjection frac-
tion 69% and stoke volume 40 ml. The lesion was
considered inoperable because of severe pulmonary
hypertension.

Anendometria curettage was planned by the ob-
stetrician. Monitoring included an € ectrocardiogram,
pulse oximeter probe ontheright hand and blood pres-
aure. Infusion linewastaken by 18 G intracath,specid
precaution wastaken to avoid any air entrapment,to
avoid paradoxical air embolism. 500 ml of ringer lac-
tatewasstarted. Whilebreathing roomair, arterid oxy-
gen saturation (San2) was 64%. Supplemental oxy-
gen (8 L/min by high oxygen mask) wasgivento pa
tient which increased the Sao2 to 86%.
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Patient ispremeditated with glycopyrolate 0.2 mg.
No preoperative sedation was given. Initia hemody-
namic measurements, obtained whilethe patient was
receiving 81/min of supplementa oxygenviafacemask,
included an arteria blood pressure of 130/90mm Hg,
heart rate of 103 beats/ min, respiratory rate of 28
breaths/min, Spo2 of 86%.

Patient waskept on high oxygen flow through bain
circuit and Ketamine 30 mg IV wasgiven which was
later on maintained with two additiona dosesof 10 mg.
Operativetimewasaround 15 minutes. 400 ml of crys-
talloid wasgiven. Patient intraoperative hemodynamic
statuswas stable. After then patient was shifted to post
operativeanaesthesiaunit on high oxygen flow through
venturi mask with vitals heart rate 110 beats/min, BP
140/96 mmHg and Sao2 was 90%. She had no ad-
verse events postoperatively.

DISCUSSION

The Eisenmenger syndromeisaform of cyanotic
congenita heart disease not usua ly amenableto correc-
tivesurgery. It is, however, compatiblewith leading an
activelifeinearly adulthood and dueto advancesin medi-
cd thergpy itisnot uncommon for patientswith thissyn-
drometoliveto 30 yearsor more?,

Ingenerd, thergpy of Eisenmenger syndromeissup-
portive. Patients should avoid intravascul ar volume
depletion, heavy exercise, and high dtitude®. Thehe-
mostati c changes associated with the syndrome may
lead to thromboembolic events, cerebrovascular com-
plications, or the hyperviscosity syndrome. Occasion-
aly, thereforeanaesthetistsand surgeonswill berequired
to carefor these patients when they present for inci-
dental surgery.

In Eisenmenger syndromethereisdecreased cross-
sectiond areaof the pulmonary arteriolar bed with, usu-
dlyirreversble, pulmonary hypertenson. Thepulmonary
hypertens on precludescorrectivesurgery asthed evated
pulmonary vascular resi stance pers stsor worsensafter
surgical closureof thedefect. Occasionaly, in patients
with Eisenmenger’s syndrome, the increased resistance
isnot fixed and an attempt to correct the underlying pul-
monary- systemic connection may lead to animproved
haemodynamic status?.

In Eisenmenger’s syndrome the pulmonary and sys-
temic vascular resistancesareapproximatdy equa and
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the shunt isbalanced. Thefactorswhich favour thede-
velopment of pulmonary hypertension arehypercarbia,
acidosis, hypoxia, highleft atrial pressureand ahigh
pulmonary blood flow. Although attemptsto decrease
the pulmonary vascular resistancein the Eisenmenger
syndromeareusualy unsuccesstul, any fall in systemic
vascular resistancewill beadverse, asitincreasesthe
right-to-left shunt and thus arteriad hypoxaemia. Anin-
creaseinthe systemic vascular resistancewill increase
theleft-to-right shunt and pulmonary blood flow, at the
expenseof afurther increasein pulmonary arteria blood
pressure!.

Anegthetic management of Eisenmenger’s syndrome
isoften difficult. Theanesthetic god isto avoid hemo-
dynamic changesthat can worsen hypoxemiathrough
anincreasein right-to-left shunt. Theprinicipleof any
anaesthetic technique chosen for a patient with
Eisenmenger’s syndrome is to avoid a fall in arterial
blood pressure by maintai ning both cardiac output and
systemic vascular resistance®. Factorsreducing car-
diac output are: direct myocardial depression or lossof
sympathetic driveto the heart, extremechangesin heart
rate and adecreasein venousreturn.

Anaesthetist should bevery careful inrelationto
infusion linesto avoid the hazards of paradoxical air
embolismand by thesurgeoninrelaionto theopening
of largeveinsor venous sinuseswith the patientina
positionwherevascular air entrainment ispossible.

Induction of anaesthesiapresentsthetimewhena
fal in systemic vascular resistanceand hypotensionare
likely to occur. Arm-brain circulation timeisshort, due
totheright to- left shunt, and therefore agents given
intravenoudy will act very quickly. Barbiturates cause
hypotension by acombination of reduced cardiac out-
put aswell as decreasing thetone of the systemic ca-
pacitance vessel §°.

Since pulmonary blood flow is decreased in
Eisenmenger syndrome, therateof riseof thearterial
concentration of vol atileanaestheticsismuch decressed.
Inhdationd inductionwill thereforebedower and higher
concentrationsof volatile anaesthetics may be needed.
Nearly al inhdationd anaestheti cscauseadegreeof hy-
potens on dueto varying effectson SV R and myocardia
contractility and thusare not advisable. Nitrousoxide
wasavoided becauseit isapotent pulmonary vasocon-
drictor.

In Eisenmenger‘s syndrome the amount of right-
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to-left shunt dependsin part on theratio of systemic
vascular resstance (SVR) to pulmonary vascular resis-
tance (PVR). Ketamine has advantages asit does not
reduce systemic vascular resistance” and thusitissafe
and effectiveanesthesain apatient with Eisenmenger’s
syndrome. This was also considered safe because
ketamine all ows maintenance of spontaneousrespira:
tionandintact laryngopharynged reflexeswhich permit
the patient to protect hisown airway.

Itisasowell documented that the patient’s pulmo-
nary vascul aturesdilatein responseto oxygen. Both
acute and chronic administration of oxygen may de-
crease PV R thusreducing right to left shunt in patients
with congenita heart disease, primary pulmonary hy-
pertension, and chronic bronchitis. Thusin our patient
increasein oxygen saturation was both dueto supple-
menta oxygen and administration of ketamine.

Asdefrom oxygen administration, patientsmay be
treated with variouspecific medi cationstoreduce PVR
andimproveoxygenation®, With long-term oxygenad-
ministration; the use of specific medicationsin patient
management isgenerdly pdliaive Sldendil and L-argi-
nineareeffectiveindecreasng PVR. L-arginineiscon-
vertedinto nitricoxideinthebody which decressesPVR.
Bosentan, an endothelin receptor antagonist, has been
used and it decreases PV R by 25%. Morerecently,
IV epoprostenol hasbeen successful in patientswith con-
genita heart diseasd™.

Phenylephrine, norepinephrineand metaraminol have
been recommended to prevent adecreasein SVR during
anaesthesid™ but they dsoincrease PV R and hencethey
werenot used in our patient. Prophylactic use of vaso-
pressors hasnot been recommended because of associ-
ated sdeeffectsonthese patientswith an aready com-
promised cardiovascular sysemand anunpredictableand
probably increased responseto potent vasoactivedrugs.
However, tharimmediateavailability must beensuredin
the perioperativeperiod2.

Postoperatively, arapid returnto consciousnessand
avoidanceof hypoxia, whichwouldincreasethepulmo-
nary vascular resstance, areessentia. Inaddition, avoid-
anceof extremechangesin heart rate, oxygentherapy and
early mohilisationisrecommended. Patientswiththesyn-
dromeshould undergoroutinefollow-up a atertiary care
center that hasphysi ciansand nurseswith specid exper-
tiseincongenita heart disease.
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