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Anaesthetic manage- 
ments for conjoined 
twins with complex 
cardiac anomalies 

Purpose: To describe the perioperative assessment and anaes- 

thetic management for surgical separation of three sets of  con- 
joined twins with complex cardiac anomalies threatened with 
arterial desaturation and haemodynamic instability. 
Clinical features: Three sets of  conjoined twins, one omphalo- 

ischiopagus, one omphalopagus, and one thoraco-omphalopa- 
gus, were considered for separation during the perinatal or 

infantile period. Preoperative functional evaluation including 

continuous pulse oximetry, capnography, and cardiac electro- 

physiological studies were considered to be as important as 

anatomical evaluation of  the cardiac anomalies and cross-cir- 

culation by angiography in assessing the feasibility of  surgical 

separation, lpsilateral infusion of prostaglandin E 1 and 
phenylephrine were applied to the cyanotic and healthy twins 
respectively, to restore arterial oxygenation intraoperatively 
and to avoid profound hypoxaemia. 
Conclusion: Surgical separation and anaesthesia should be 

well planned and rehearsed before clinical deterioration of  the 
weaker twin. Aggressive pharmacological intervention and 

understanding of  the cross-circulation pathophysiology is nec- 
essary to manage critical situations during surgical separa- 

tion and in the postoperative period. 

Objectif" Ddcrire l'~valuation pdriopdratoire et la gestion 

anesthdsique de la sdparation chirurgicale de trois couples de 
jumeaux siamois porteurs d'anomalies cardiaques complexes 
susceptibles de ddsataration artdrielle et d'instabilitd hdmody- 
namique. 

Eldments cliniques: Trois couples de jumeaux siamois, dont 
un omphaloischiopage, un omphalopage et un thoraco-om- 

phalopage dtaient programm~s pour une sdparation pendant 

la pdriode p~rinatale ou infantile. L'dvaluation fonctionnelle 

prdopdratoire dont l'oxygm~trie de pouls continue, la capno- 

graphie, et les dpreuves dlectrophysiologiques cardiaques 

dtaient considdrdes comme aussi importantes que l'~valuation 

anatomique des anomalies cardiaques et l'~tude de la circula- 
tion croisde par angiographie pour ddcider de la faisabilit~ 
d' une sdparation chirurgicale. Une perfusion homolaMrale de 
protaglandine E t et de phdnyldphrine ont ~td administr~es 

respectivement au jumeau cyanotique et au jumeau sain pour 
restaurer l'oxygdnation artdrielle pendant l'intervention et 
pour dviter l'hypoxdmie profonde. 
Conclusion: La sdparation chirurgicale et l'anesthdsie 

doivent ~tre bien planifides et rdpdMes avant la ddtdrioration 

du jumeau faible. Une intervention pharmacologique agres- 
sive et une connaissance de la physiopathologie de la circula- 

tion croisde sont essentielles pour la gestion des situations cri- 

tiques pendant l'intervention pour sdparation ainsi qu'~ la 
pdriode postopdratoire. 

l~ey worus 
ANAESTHESIA: paedia~ic; 
CONGENITAL ANOMALY; c a r d i a c ;  

TWINS: conjoined. 
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Successful separation of conjoined twins usually is not 
feasible because of the complexity of organ sharing and 
the severity of the associated anomalies. However, they 
continue to fascinate physician and general public alike. 
There are numerous reports of the surgical separation of 
conjoined twins, and many aspects concerning the 
anaesthetic management have been discussed. ~-4 but 
there are no reports the general principles of handling 
twins with severe cardiac anomalies. We describe our 
experience with three sets of critical twins with complex 
cardiac anomalies in one baby of each twin. Arterial 
desaturation and/or intractable congestive heart failure 
forced rescue of the twins with early surgical separation. 
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Specific problems concerning preoperative evaluation, 
maintenance of anaesthesia and pharmacological inter- 
vention to maintain arterial oxygenation during surgical 
separation are discussed. 

Case reports 

Case #1 
Female omphalo-ischiopagus tetrapus twins were born 
by Caesarean section at 37 wk gestation and admitted to 
hospital within 24 hr after birth. The Apgar scores at 
one minute were 6 and 7 at five minutes. The combined 
weight of the twins was 3800 g. The bigger (AI) was 

.pinkish with good activity and the second (Bt) was 
smaller, cyanotic and tachypnoeic, with an appearance 
of micrognathia, low-set ears, web neck, and cleft palate 
(Pierre Robin Syndrome-like appearance). They were 
joined from the subxiphoid to the lumbosacral region 
and shared a single umbilical cord (Figure 1). Chest x- 
ray revealed a normal twin A~, while twin B~ had severe 
diaphragmatic hernia, pleural effusion, and left lung 
hypoplasia. Cardiac catheterization and echocardiogra- 
phy showed twin A~ with patent ductus arteriosus, 
patent foramen ovale and mild coarctation of aorta. 
However, complex cardiac anomalies with hypogenesis 
of the common ventricle, pulmonary stenosis, endo- 
ca rdial cushion defect and pericardial effusion were 
demonstrated in twin B~. Liver scan and angiography 
presented a tight linkage of the liver at its mid-portion 
for 7 cm in the. longitudinal axis with independent 
vascular and biliary systems. Gastrointestinal series 
revealed a separate alimentary tract in its upper part and 
a communication in the rectum. Splanchnie angiography 
demonstrated abundant cross-circulation through the 
superior mesentefie and internal iliae artery systems 
between the babies. The pelvis, external genitalia and 
anus were in one with separate spinal columns. 

Twin BI was persistently cyanotic (SpO: 75-77%), 
tachypnoeic, and in congestive heart failure state with 
sinus tachycardia (heart rate 200 beats .m in -1) during 
admission despite digitalization. Conjoined survival of 
the twins was deemed impossible, the committee for 
combined care recommended surgical intervention earli- 
er than anticipated. The operation was performed when 
the twins were 14-days-old, weighing 4200 g. A #22 
gauge intravenous cannula was inserted on the dorsum 
of the hand of each baby the day before surgery. 
Atropine 0.05 mg im and 10 mg hydrocortisone iv were 
administrated as premedication and prophylaxis for 
adrenal insufficiency, s A team for extracorporeal car- 
diopulmonary bypass was available during the opera- 
tion. Fresh whole blood from the parents was prepared 
for intraoperative blood replacement and ECG, rectal 

C A N A D I A N  J O U R N A L  OF A N A E S T H E S I A  

FIGURE 1 The omphalo-ischiopagal conjoined twins (A t, the left; 
B ~, the right) at 14-days before separation. 

temperature, and pulse oximetry were monitored before 
induction of anaesthesia. After 10 min preoxygenation 
to both twins, anaesthesia was induced with 15 mg 
thiopentone and 5 mg succinylcholine iv to twin A t and 
tracheal intubation was performed in rapid sequence. 
Awake orotracheal intubation was performed with diffi- 
culty in twin Bt because of its abnormal craniofacial 
appearance. Immediately after intubation, high air-way 
resistance with restricted lung expansion was noted in 
twin BI. In both babies, pulmonary ventilation was 
achieved using two ventilators (Servo 900C, Siemens, 
Sweden). Oesophageal stethoscopes with temperature 
probes, and end-tidal CO2 were monitored in each twin, 
In twin At, muscle relaxation was with 2.5 mg atracuri- 
um and anaesthesia was maintained with 150 lag fen- 
tanyl initially and nitrous oxide 50%, oxygen 100% was 
given to twin BI. After induction, arterial cannulae were 
inserted in both babies through the right radial artery 
and central venous pressure (CVP) was monitored via 
cannulation of the fight internal jugular vein in twin A1 
and via a venous cut-down of the external jugular vein 
in twin B I. 

During dissection of the liver, SpO2 of twin Bt de- 
creased from 85 to 68%. Three minutes later, the SpO2 
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TABLE Intraoperative haemodynamic variables, oxygenation and anaesthetic management  for 

conjoined twins (A~BI, A2B2, and A3B3) with complex congenital  cardiac anomalies. 

three sets of  
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Twin Twin Twin 

At: Bi Az : B2 A3 : B3 

Mean arterial pressure; mmHg 

- before induction 

- during separation 

- after prostaglandin El and phenylephrine 

Arterial oxygenation,  Pa t2 ;  kPa 

- before induction 

- during separation 

- after prostaglandin E I and phenylephrine 

O 2 saturation by pulse oximetry, SpO2; % 

- before induction 

- during separation 

- after prostaglandin E t and phenylephrine 

Infusion of prostaglandin Ej ng.  kg -l-  min -~ 

Infusion of  phenylephrine; lag. kg -~. min -~ 

60 : 50 58 : 52 70 : 65 
51 : 45 50 : 48 62 : 50 

62 : 48 55 : 50 68 : 55 

13 .1 :6 .6  12 .6 :6 .2  11 .7 :6 .4  

8.2 : 4.6 8.7 : 3.7 8.3 : 4.3 

16 .6 :8 .5  14.8 : 7. l 13 .0 :7 .3  

95-98  : 77-80  94 -97  : 68-70  97-99  : 70--78 

90-91 : 65-68  90-94  : 46--50 90-91 : 60-65 

98-99 : 90-92 96--98 : 80-85 97-99 : 80-85 
- : 10-40 - : 2 5 - 4 0  - : 20 -40  

0.1-0.3 : -  0.2-0.3 : -  0.1 : -  

of twin Aj gradually decreased from 98 to 91%. The 
blood pressure of the twins decreased from 78/52 to 
65/44 mmHg in twin AI and from 66/42 to 55/40 mmHg 
in twin B i. After blood transfusion and dopamine infu- 
sion (3-5 tag.kg-l.min-]), the blood pressure was 
restored but the SpOz remained poor. In anticipation of 
discontinuing the cross-circulation with derangement 
between the pulmonary and systemic vascular resis- 
tance, prostaglandin E~ 10-40 ng. kg -1. min -] was given 
via the central venous infusion to twin B~ to dilate the 
pulmonary vessels and to decrease pulmonary vascular 
resistance. Phenylephrine 0.1-0.3 Iag.kg -I.min -~ was 
also given to twin A~ to increase peripheral vascular 
resistance. The SpO2 of both twins increased from 91 to 
99% in twin A~, and from 68 to 92' % in twin B~ and 
remained stable (Table). Total blood transfusion to twin 
A 1 was 150 ml and 80 ml to B I. Sodium bicarbonate 7 
mEq was given to each baby. Another 5 mg hydrocor- 
tisone iv was given to each baby after separation. 
Throughout the operation, the condition of twin A~ 
remained stable while that of twin B j continued to dete- 
riorate after separation due to the complicated cardiac 
anomalies and pulmonary hypoplasia. After vigorous 
cardiopulmonary resuscitation, her condition remained 
poor and she died two hours after separation. The gener- 
al condition of twin A I remained stable postoperatively 
and the trachea was extubated 48 hr later. A number of 
procedures for debridement and skin grafts were 
required to facilitate wound healing. At 41/2 mo, twin A~ 
went home with bottle feeding and in healthy condition. 

Case #2 

A male omphalopagus tetrapus was transferred to our 
neonatal intensive care unit 16 hr after delivery by 

Caesarean section due to premature rupture of the mem- 
branes at 36 wk gestation. The Apgar scores were 3 at 
one minute and 8 at five minutes with a combined 
weight 5500 g. They were joined from the lower ster- 
num to the umbilicus sharing a single umbilical cord 
with freely movable extremities. Twin A z was relatively 
healthy, while twin B2 was tachypnoeic, cyanotic (SpOz 
75-80%) with mild subcostal retraction (Figure 2). 
Echocardiogram and cardiac catheterization revealed a 
normal heart with patent foramen ovale in twin A 2. 
Complex cyanotic congenital heart disease, including 
fight atrial isomerism, total anomalous pulmonary 
venous return (supracardiac type), endocardial cushion 
defect (complete form), double outlet of fight ventricle 
with pulmonary atresia, patent ductus arteriosus (3 mm 
diameter), and right aortic arch were noted in twin B 2. 
The CAT scan demonstrated fused livers in a normal 
position. Angiography revealed communication of the 
coeliac trunk and superior mesenteric arteries with an 
independent portal system. Intravenous pyelography 
showed independent urogenital tracts. The twins were 
well during the course of evaluation except that the 
SpO 2 in twin B 2 declined progressively from 80 to 70% 
in spite of continuous positive airway pressure. After 
detailed evaluation, the committee of combined care 
suggested surgical separation before further deteriora- 
tion in twin B2. 

The operation was performed when the twins were 
30-days-old and weighing 6600 g. They were premed- 
icated with 0.05 mg atropine im and 10 mg hydrocorti- 
sone iv respectively. A #22 gauge intravenous catheter 
was inserts in the dorsum of the hand of each twin on 
the day before surgery. On arrival in the operating room, 
each twin was monitored by precordial stethoscope, two 
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infused into twin B 2 to promote pulmonary blood flow. 
Phenylephrine 0.2-0.3 lag-kg -1 -min -~ was infused in 
twin A2 to increase peripheral vascular resistance and 
recruit blood flow from twin A to twin B. The SpO2 of 
twin B z improved from 46 to 85% and from 94 to 98% 
in twin A 2 within five minutes (Table). The operating 
time was 2V~ hr and the total blood transfused to twin A 2 
was 50 ml and 20 ml to twin B2. Throughout the opera- 
tion, the haemodynamic status and SpO 2 of twin A 2 
remained good and the trachea was extubated with an 
uneventful postoperative course. However, maintenance 
of SpO2 (75-88%) of twin B2 depended on the infusion 
of prostaglandin E 1 (20-40 ng-kg -1- min -1) postopera- 
tively due to the complex cardiac anomalies. He was 
sent to the ICU for further ventilatory support. Due to 
progressive decrease of SpO2 from 80 tO 70% despite 
increasing doses of prostaglandin E~, twin B z received 
palliative corrective cardiac surgery by a vertical pal- 
monary vein-to-left atrial appendage anastomosis 12 
days after separation, After surgery, Sp02 improved 
from 70 to 9(I% but still was prostaglandin Ej-depen- 
dent. However, severe bradycardia with repeated attacks 
of  pneumonia and disseminated intravascular coagu- 
lopathy complicated the postoperative course and he 
died at one month after separation at the age of two 
months. 

FIGURE 2 The omphalopagal conjoined twins (A2, the left; B2, the 
right) at 30 days before separation. 

sets of pulse oximeters at the thumb and toe, ECG leads 
II and Vs, and noninvasive blood pressure cuff. After 
five minutes preoxygenation, general anaesthesia was 
induced with 5 mg-kg -I thiopentone, and 1.5 mg. kg -l 
succinylcholine to twin A 2 followed by nasotracheal 
intubation. Orotracheal intubation was performed 
smoothly in twin B2 without further medication. The 
radial artery and fight internal jugular vein were cannu- 
lated after induction and were continuously monitored. 
Anaesthesia was maintained with a continuous infusion 
of fentanyl (10 lag .kg -~ .hr -I) and isoflurane 0.4-1.0% 
in oxygen 60% for each twin. Muscle relaxation was 
provided by incremental doses of atracurium. A com- 
mon fused liver was found and was separated. Replace- 
ment of blood loss was titrated to maintain CVP and 
haematocri~ values in each baby. During the dissection 
of the conjoined liver, the SpO2 gradually decreased 
from 85 to 46% in twin I32 , and from 99 to 94% in twin 
A 2 suggesting intmcardiac shunt in twin A 2 and cross- 
circulation from twin B2 to twin A2. Prostaglandin E 1 40 
ng.kg-~-min -~ through the central venous line was 

Case #3 

A male thoraco-omphalopagus tetrapus delivered by 
Caesarean section, birth weight 5100 g, was refen'ed at 
the age of 25 days. The twins were joined from mid- 
sternum to a common umbilicus. The larger twin A 3 was 
healthy but twin B 3 was mildly cyanotic and tachypnoe- 
ic (Figure 3). Electro-cardiogram of twin B 3 revealed a 
normal P wave, followed by two closely spaced but sep- 
arate, narrowed QRS complexes. In twin A3, the P wave 
presented with an indeterminate axis but with similar 
paired QRS complexes. Cardiac electrophysiological 
studies revealed both twins had their own functioning 
sinoatrial nodes although that of twin B 3 dominated twin 
A 3 through an isolated atrial electromyocardial continu- 
ity between the twins (Figure 4). Echocardiography and 
cardiac catheterization showed a side-by-side, close 
relationship of the twins' heart. The left atrium of twin 
A 3 lay parallel and to the left ventricle of twin B 3 with 
no evidence of cross-circulation or shared chambers. 
There was a small ventricular septal defect in twin A 3. 
Complex intracardiac anomalies including severe pul- 
monary stenosis, ventricular septal defect, tricuspid 
regurgitation, patent ductus arteriosus, and patent fora- 
men ovale with right to left shunt were demonstrated in 
twin B 3. Selective angiography and imaging studies, 
(CAT and MRI), showed that the livers were conjoined 
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FIGURE 4 Cardiac electrophysiologieal studies by simultaneous 
intracardiac recordings for the twin A3, and B 3. Top trace is time-scale 
for recording (25 ram. sec-I). Three lines of recording represent lead 
I, aVF and right atrial tracing respectively. (I) The atrial depolariza- 
tion of twin B3(a) induced atrial depolarization of twin A 3 (A) with 
separate ventricular depolarization of both twins (v and V). (II) After 
termination of right atrial pacing(S) in twin A~, the atrial ut~'tivity of 
twin B~(a) appeared earlier than that of twin As(A) and paced twin A 3 
(arrow) very soon. 

FIGURE 3 The thoraco-omphalopagal conjoined twins (A 3, the 
right; B3, the left) at 5 months before separation. 

with separate biliary systems. The gastrointestinal and 
urogenital systems were separate and normal. 

After detailed evaluation, the committee for com- 
bined care suggested supportive treatment to gain 
weight because the twins' clinical condition was stable. 
Cyanosis and aspiration pneumonia occurred once in 
twin B 3 at two months but he recovered after aggressive 
chest care. At five months, severe and progressive heart 
failure with arterial desaturation (SpO2 decreased from 
72 to 40-45%) in twin B3 initiated the decision for 
emergency separation. On the morning of surgery, a #22 
gauge iv route was setup through each baby's arm. 
Hydrocortisone, 10 mg iv, was administered to each 
twin before induction of anaesthesia. After preoxygena- 
tion for five minutes, anaesthesia was induced in twin 
A 3 with 10rag ketamine, 0.05 mg atropine, and 10 mg 
succinylcholine iv to facilitate intubation. Nasotracheal 
intubation was performed without difficulty in twin A3 
and in twin B 3 with 3.5 mm uncuffed tubes without fur- 
ther anaesthetic. Anaesthesia was maintained with 150 
lag fentanyl, 0.6 mg pancuronium, nitrous oxide 50% 

and isoflurane 0.5-1.0% in twin A 3, but only 100% oxy- 
gen was given to twin B3. Anaesthesia was supplement- 
ed with fentanyl infusion (10-20 lag.kg -I- hr "t) in each 
twin. The lungs were mechanically ventilated with sepa- 
rate ventilators and muscle relaxation was provided by 
incremental doses of pancuronium. Monitors included 
ECG (leads I1 and Vs), oesophageal stethoscope, 
oesophageal and rectal temperature probes, pulse 
oximetry, capnography, radial artery and internal jugu- 
lar venous cannulations for each twin, 

At operation, a common pericardium with a fibro- 
muscular band at the atrioventricular groove between 
the two hearts assured the feasibility of surgical separa- 
tion. During dissection of the conjoined liver, severe 
arterial desaturation (SpO2 85 to 65%) with hypotension 
(BP 84/60 to 60/45 mmHg) occurred in twin B3. After 
careful titration of blood transfusion through the cen- 
tral venous route the SpOz was not restored until infu- 
sion of prostaglandin E l 20--40 ng .kg -~. min -~ to twin 
B 3 and 0.1 ~tg.kg-l.min -I phenylephrine to twin A3 
(Table). An aortopulmonary shunt was establish- 
ed between the aorta and the right pulmonary artery in 
twin B 3. The total time for the operation lasted for 
9~  hr. Intraoperative fluid was infused using 10--15 
ml .kg- l ,hr  -~ isotonic solution for each twin. The 
amount of transfusion was 35 ml in twin A 3 and 25 ml 
in twin B 3. The haematocrit ranged from 55 to 61% and 
haemoglobin from 15.5 to 16.1 g.dl -I. After surgery, 
twin B~ developed intractable bradyeardia, bypoxaemia 
and severe CO2 retention and died of cardiopulmonary 
insufficiency five hours later while twin A 3 survived 
with a complicated postoperative course. Repeated fun- 
gal infections and diaphragmatic defects prolonged the 
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need for ventilatory support. After intensive treatment 
for five months, he was transferred to the ward and was 
discharged home with good activity and oral feeding. 
He was readmitted due to aspiration pneumonia and 
cyanosis and he died of disseminated intravascular 
coagulopathy two days later, seven months after separa- 
tion. 

Discussion 
The complexity of separating conjoined twins is a chal- 
lenge in medical, surgical and ethical aspects. 6 Modem 
diagnostic, surgical and anaesthetic techniques allow all 
newly delivered conjoined twins to be regarded as 
potentially correctable and they deserve prompt investi- 
gation to determine the feasibility of separation. The 
three sets of conjoined twins that we describe demon- 
strated severe arterial desaturation due to complex car- 
diac anomalies in one twin. Management for separation 
included the careful preanaesthetic evaluation, perioper- 
ative monitoring and aggressive cardiovascular inter- 
vention. 

A major concern deterring attempts at surgical sepa- 
ration is the high prevalence of congenital anomalies 
and communications in the cardiovascular and/or central 
venous systems in conjoined twins. 7-9 Thoracopagus, for 
example, represents 75% of cases reported and 75% 
have conjoined hearts often making surgical division 
impossible. I~ Understanding the pathogenesis of the 
intracardiac anomalies is fundamental. Preoperative 
functional evaluation by cardiac electro-physiological 
studies, continuous monitoring of O 2 saturation, and 
capnography may be as important as anatomical studies 
including echocardiography, contrast tomography, and 
magnetic resonance imaging in the accurate assessment 
of joining and the feasibility of separation. The cardio- 
vascular anatomy was outlined preoperatively by car- 
diac catheterization and selective angiography and 
demonstrated the complex intra-cardiac anomalies and 
the dynamic cross-circulation of the twins. However, 
close interaction among the individual intracardiac 
shunts, cross-circulation between the twins, and the 
haemodynamic alterations during separation make the 
clinical situation more complicated and unexpected. 

O'Neill et al. reported a survival rateof 50% receiv- 
ing neonatal separation and 90% in those separated after 
separation at four months. 13 As long as clinical condi- 
tions permits, delayed separation at 6-12 mo is recom- 
mended. Emergency surgical separation should be 
undertaken only when the clinical condition of one twin 
is deteriorating and threatens the survival of both.  14 It is 
obligatory to observe for signs, such as decreasing 
appetite and loss of activity, oliguria with cardiomegaly, 
pericardial or pleural effusion, and hypotension with 

tachycardia, to recognise decompensation in the weaker 
twin. Pulse oximetry is of considerable help in monitor- 
ing peripheral perfusion and oxygenation and may pro- 
vide the earliest sign of decompensation. 

The major problems during surgery were frequent and 
abrupt alterations in haemodynamic function and tissue 
oxygenation. Adequate fluid therapy and dopamine 
infusion may prevent inadequate tissue perfusion. 
However, despite careful monitoring of temperature, 
CVP, arterial blood gases, glucose, electrolytes, 
haemogram, coagulation profile and volume replace- 
ment, unexpected hazards may occur. Alteration to the 
cross-circulation, establishment of independent car- 
diopulmonary status after separation, and imbalance 
between the pulmonary and systemic vascular resistance 
contributed to the clinical complexity. In the twins 
who had right-to-left intracardiac shunt, we gave 
prostaglandin E I to the cyanotic twin to reduce the pul- 
monary vascular resistance. The increased pulmonary 
blood flow antagonized the endogenous vasoconstrictors 
and improved SpO2.15-18 Meanwhile, infusion of 
phenylephrine to the healthy twin could elevate the total 
peripheral resistance preventing shunting of blood vol- 
ume from the cyanotic twin converted the right-to-left 
shunt to a bidirectional shunt. Both the timing and dose 
of infusion are important for improving SpO2 during 
separation. Phenylephrine usually can be discontinued 
immediately after separation while the need for 
prostaglandin El postoperatively depends on the ade- 
quacy of pulmonary blood flow in the cyanotic twin. 
Early and adequate pharmacological intervention 
including sympathomimetic and parasympatholytic 
agents, vasopressors and vasodilators, should be pre- 
pared before surgery and aggressively administered to 
prevent cardiovascular collapse during and after separa- 
tion. Postoperatively, ventilatory support was given to 
the survivors. Most twins with severe cardiac anomalies 
may not survive independently after separation. We 
experienced two irnmediate postoperative deaths in 
these three sets of conjoined twins in spite of vigorous 
cardiopulmonary resuscitation. 

In summary, we described the perioperative manage- 
ment for the surgical separation of three sets of con- 
joined twins with complex cardiac anomalies. Accurate 
preoperative understanding of the cardiovascular patho- 
physiology, aggressive pharmacological intervention, 
careful maintenance of physiological homeostasis, and 
close coordination between members of the separation 
teams are essential for a successful outcome. 
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