
Introduction

i senmenger 's  syndrome was Eoriginally described in 1897 and 
1r e d e f i n e d  b y  W o o d  i n  1 9 5 8 .  

Eisenmenger's syndrome is a cyanotic 

congenital heart disease that includes 

pulmonary hypertension with reversed or 

bidirectional shunt associated with septal 

defects or patent ductus arteriosus. Shunt 

reversal occurs in about 50% of patients 

with an untreated VSD and about 10% of 

patients with an untreated ASD. Cyanosis 

and decreased exercise tolerance occurs 

as right-to-left intracardiac shunting 
2develops.  Eisenmenger's syndrome in 

pregnancy is associated with a high 
3,4maternal mortality (30-50%).  The main 

anaesthetic goal is to avoid a fall in the 

arterial blood pressure by maintaining 

both the cardiac output and the systemic 

vascular resistance (SVR). We hereby 

r e p o r t  s u c c e s s f u l  a n a e s t h e s i a  

management  o f  a  pat i ent  w i th  

Eisenmenger's syndrome by using CSEA 

technique. 

Case Report
A, 23 year old, primigravida was posted for 

emergency caesarean section i/v/o oligohydramnios. 

She was a diagnosed case of Eisenmenger's 

syndrome since childhood but was not on any 

medical treatment. She complains of intermittent 

episodes of dyspnoea on exertion and cyanosis. 

Echocardiography revealed ASD (15 mm), pulmonary 

hypertension (PASP 80 mmHg), right-to-left shunt 

and ejection fraction of 60%. On clinical examination, 

her heart rate was 78/min, arterial pressure was 

120/74 mmHg, clubbing and peripheral cyanosis 

were present and 02 saturation on room air was 92%. 

Her lungs were clear but pansystolic murmur was 

present. All biochemical investigations were within 

normal limits except haematocrit of 50%. 

Coagulation profile was also within normal limits. 

Patient was found to be well, in sinus rhythm, 

normotensive, with no signs and symptoms of 

congestive cardiac failure.

Patient was posted for emergency caesarean 

section but there were no foetal drops so we decided 

to employ combined spinal epidural anaesthesia 

(CSEA) technique for the patient. Infective 

endocarditis prophylaxis was given with Inj. 

ampicillin 1000 mg and Inj. gentamycin 80 mg. In the 

operation theatre standard monitors (ECG, 

pulseoximetry and NIBP) were placed. Anti-

aspiration prophylaxis was given with Inj. 

ondensetron 4 mg and Inj. ranitidine 50 mg 

intravenously prior to induction. With all aseptic 
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precaution intravenous access was obtained with 

18G cannula on left side and central line triple lumen 

internal jugular vein was cannulated on right side 

and care was taken to prevent paradoxical embolism . 

Central venous pressure was found to be 5 to 6 cm of 

H 0. Preloading was done with 250 ml of hydroxyl 2

ethyl starch 6% (voluven). Using all aseptic 

precautions, in sitting position using CSEA 

technique, epidural space was obtained with a 16G 

Tuohy needle by loss of resistance technique. Spinal 

anaesthesia was then performed using a needle 

through needle technique employing a 26G Quincke 

spinal needle. Spinal anaesthesia was given with 

0.5 cc of 0.5% bupivacaine and 25 µg of fentanyl to 

achieve a sensory block upto T12 segment. Patient 

was then positioned supine with a 15-degree left 

lateral tilt. After 5 mins 3 cc of 2% lignocaine with 

adrenaline was given as test dose through epidural 

catheter. After having observed for no change in her 

haemodynamic parameter again 4 cc of 0.5% 

bupivacaine was given through epidural catheter 

slowly over 5 mins to achieve a sensory level of T6 

segment. Oxygen was administered through a 

facemask at 4 lit/min. 2.4 kg female baby was 

delivered with good apgar scores. Inj. Oxytocin 20 

units in 500 ml DNS was started slowly and given 

over 1 hr. Haemodynamically patient remained 

stable intraoperatively. Vasopressors were not 

needed throughout the perioperative period. Oxygen 

saturation was maintained between 90 and 96%. 

Patient was shifted to intensive care unit for 

postoperative monitoring. Analgesia was provided 

with 6 cc of 0.1% bupivacaine and 75 mg tramadol 8 

hourly through epidural catheter. After having 

observed for  no s igni f icant changes in 

haemodynamic parameters patient was shifted to 

ward. 

Discussion

Eisenmenger's syndrome is a 

obstructive pulmonary vascular disease 

that develops as a consequence of a large 

pre-existing left-to-right shunt causing 

pulmonary artery pressures to increase 

and approach systemic levels, such that 

the direction of blood flow then becomes 

bi-directional or right-to-left. The 

frequency of pulmonary hypertension and 

development of reversed shunting vary 

depending on the specific heart defect and 

o p e r a t i v e  i n t e r v e n t i o n s .  E a r l y  

development of Eisenmenger's syndrome 

is more commonly associated with 

persistent truncus arteriosus and 

unrestricted pulmonary blood flow, 

common atrioventricular canal, VSD, PDA 

and transposition of the great arteries.

Maternal mortality in presence of 

Eisenmenger's syndrome is reported to be 

high. Mortality is typically from heart 

failure, sudden death presumably due to 

arrhythmias or thomboembolic events. 

Based on high mortality risk both during 

pregnancy and peripartum, women with 

Eisenmenger 's  syndrome dur ing 
5,6,7pregnancy is strongly not advisable.

The haemodynamic changes of 

pregnancy are usually poorly tolerated in 

women with Eisenmenger's syndrome. In 

women with Eisenmenger's syndrome and 

a low cardiac output state, the 

compromised right ventricle may not meet 

the demands of increasing blood volume 

and cardiac output associated with 

pregnancy. In addition, a fixed pulmonary 

vascular resistance with a resulting 

inability to increase pulmonary blood flow 

may not accommodate an increase in 

cardiac output. The fall in peripheral 

vascular resistance that occurs during 

pregnancy can augment right-to-left 

s h u n t i n g ,  w o r s e n i n g  m a t e r n a l  

hypoxaemia and cyanosis. During 

pregnancy, the blood becomes more 

hypercoagulable and in the cyanotic 

patient the risk of deep venous 

thrombosis, pulmonary infarction, and/ 

or paradoxical embolism and stroke 
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increases.  

Management of anaesthesia is based 

on maintenance of preoperative levels of 

SVR and recognising that increase in 

right-to-left intracardiac shunting are 

likely if sudden vasodilatation occurs. 

Minimisation of blood loss with the 

development of hypovolaemia and the 

prevention of iatrogenic paradoxical 

e m b o l i s a t i o n  a r e  i m p o r t a n t  

considerat ions in pat ients with 

Eisenmenger's syndrome. Numerous 

reports have described the safe use of 
8g e n e r a l  a n a e s t h e s i a ,  e p i d u r a l  

9 10anaesthesia,  CSEA,  incremental spinal 
1 1anaes thes i a  in  pa t i en t s  w i th  

Eisenmenger's syndrome. 

CSEA technique has been used 

effectively to provide anaesthesia for 

caesarean section. We preferred CSEA 

technique, which combines the benefits of 

both spinal anaesthesia and epidural 

anaesthesia and analgesia. The spinal 

component gives a rapid onset of a 

predictable block. The indwelling epidural 

catheter gives the ability to provide long 

lasting analgesia and to titrate the dose 

given to the desired effect. The advantage 

of CSEA technique in Eisenmenger's 

syndrome is using a minimal dose of local 

anaesthetics in order to have a quicker 

termination of the spinal anaesthesia, 

higher rate of success of block, improved 

p a t i e n t  s a t i s f a c t i o n ,  g r e a t e r  

haemodynamic stability and better 

postoperative analgesia. It was hoped that 

this technique for caesarean section would 

yield greater maternal satisfaction with 

less hypotension.

The patient's haemodynamic status 

was carefully observed and fluid 

management was guided by central 

venous pressure (CVP). We monitored this 

patient in the intensive care unit, because, 

the postoperative management also 

requires intensive monitoring measures 

similar to the intraoperative period until 

the patient is stabilised also postoperative 

analgesia was provided through epidural 

catheter. 

I n  c onc lus i on :  Pa t i en t  w i th  

Eisenmenger's syndrome poses a major 

challenge to the anaesthesiologist. 

Carefully chosen anaesthesia technique 

and vigilant perioperative monitoring are 

essential for better outcomes in these 

cases.
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Drug-resistance mechanisms and tuberculosis drugs

Bedaquiline and delamanid, novel classes of anti tuberculosis drugs, have been recently approved 
for the treatment of multidrug-resistant tuberculosis.

Consequently, the regimen of PA-824/pyrazinamide/moxifloxacin, which is about to be assessed in 
phase 3 clinical trials, might lead to monotherapy of patients with M canettii infection.

This needs appropriate regulatory and business models for antibiotic drug development that 
promote or mandate public sharing of knowledge about resistance and its mechanisms, as well as 
addressing the many other tensions in antibiotic innovation.

Claudio U Koser, Babak Javid, Kathleen Liddell, The Lancet, 2015, Vol 385, 305-306

HPV "Coverage"

The authors found that the new vaccine had an efficacy of nearly 97% against high-grade cervical, 
vulvar, and vaginal disease related to HPV types 31, 33, 45, 52, and 58. In the intention-to-treat 
analysis, the 9-valent vaccine was not found to be more beneficial than the quadrivalent vaccine, 
presumably because so many of the study participants, who were between 16 and 26 years of age, 
had already been infected with the five HPV types added to the new vaccine by the time of the study's 
onset.

What many Americans talk about when they talk about "coverage" is health insurance. The HPV 
vaccine has been included in the Vaccines for Children (VFC) programme since 2006.

Anne Schuchat, N Engl J Med, 2015, Vol 372, 775
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