
Abstract         

We report a case of coarctation of aorta with previous caesarean section who 

underwent elective caesarean section under combined spinal epidural anaesthesia 

(CSEA). By continuous monitoring of oxygen saturation in lower limb, perfusion of 

the body below coarctation site was assessed. Good oxygen saturation in the lower 

limbs meant good foetal perfusion and good perfusion of vital organs. Thus oxygen 

saturation along with non-invasive blood pressure was monitored till regional 

anaesthesia effect lasted. The uneventful course of anaesthesia in the present case 

was related to the thorough systemic evaluation and careful anaesthetic strategy.
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Non-Invasive Monitoring in Pregnant Patient with 
Coarctation of Aorta Undergoing Caesarean Section

Introduction

ongenital heart disease is present in 7 Cto 10 of every 1000 live births, with 

coarctation of aorta making up 
1approximately 6% of these abnormalities.  

Pregnancy is associated with marked 

increase in maternal cardiac output and 

oxygen consumption. In patients with 

coarctation of aorta, cardiovascular 

decompensations or complications can 

occur in the form of left ventricular failure, 

aortic dissection/ rupture, endocarditis 

and cerebrovascular accident. Adverse 

neonatal effects such as growth 

retardation, abruptio placenta, and 

premature delivery are concerns in these 

populations. Carefully and titrated CSEA 

is safe alternative to general anaesthesia 

in these patients. We report a successful 

CSEA for elective caesarean section in a 

patient of coarctation of aorta. 

Case Report

Our patient, 26 year old, 50 kg, gravida 3, para 1, 

was referred to our institute at 34 weeks who was 

k/c/o coarctation of aorta for elective caesarean 

section. She was suspected to have pregnancy 

induced hypertension during her first pregnancy. 

First caesarean section was done under spinal 

anaesthesia in a peripheral hospital but baby died 

soon after birth due to prematurity. Coarctation was 

not diagnosed during her first pregnancy. During 

second pregnancy patient had intermittent chest 

pain and palpitations, was investigated and 

diagnosed as coarctation of aorta. Second caesarean 

section was done under spinal and epidural 

anaesthesia with invasive central venous and  

arterial pressure monitoring. During third pregnancy 

patient was on tablet methyldopa 500 mg QID and 

tablet labetalol 200 mg BD. This time lower segment 

caesarean section was done with CSEA and without 

invasive arterial pressure monitoring

On clinical examination her Heart rate was 

60/min, regular, good volume, equal on both sides. 

Her right upper limb B/P- 180/96 mmHg and left 

lower limb B/P- 98/68 mmHg. She had radio femoral 

delay and bruits over the scapula. ECG and Serum 

Biochemistry were within normal limits. 2D-echo was 

showing severe coarctation of aorta distal to left 

subclavian artery, bicuspid aortic valve and left 

ventr icular e ject ion fract ion of  60%. A 

multidisciplinary meeting was conducted with 

cardiologist and obstetricians to formulate a 

perioperative plan. Since the patient has good left 

ventricular function and normal coagulation profile, 

CSEA technique was chosen for elective caesarean 
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section.

The patient was fasted overnight. Infective 

endocarditis prophylaxis was given as Inj. ampicillin 

1000 mg and Inj.gentamycin 80 mg half hour before 

surgery. Standard monitors (ECG/SpO ) and non-2

invasive blood pressure for both upper and lower limb 

were placed. Her right upper limb and left upper limb 

BP were 172/92 mmHg and 167/100 mmHg. Her 

Right lower limb and Left lower limb BP were - 97/56 

mmHg and 92/64 mmHg. SpO  was showing 99% in 2

all four limbs. This shows that collaterals were well 

developed. Intravenous access was obtained with an 

18 G cannula on left side and central line with cavafix 

on right side. Preloading was done with voluven 10 

ml/kg. Using all aseptic precaution patient, in sitting 

position using CSEA, spinal anaesthesia was given 

with 1cc of 0.5% bupivacaine and 25 µg of fentanyl 

and 16 G epidural catheter was placed.  Sensory 

block was achieved upto T12 segment. 2 cc of 2% 

lignocaine was given through epidural catheter as 

test dose. After 5 min 2 cc of 2% lignocaine was 

repeated to achieve a sensory block upto T6 segment. 

Oxygen was administered at 4 lit/min by using 

polymask. Systolic BP fell upto 140 mmHg and 

diastolic BP fell upto 70 mmHg in RUL. Systolic BP 

fell upto 80 mmHg and diastolic upto 54 mmHg in 

RLL. Pulse rate varied between 60 and 90 bpm. A live 

2.5 kg female baby was delivered with good Apgar 

scores. Inj Intravenous 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. Saturation was 

maintained between 97 and 99%. Patient was shifted 

to recovery room for postoperative monitoring. Baby 

was not detected to have any congenital heart 

disease. Analgesia was provided with Inj. tramadol 75 

mg diluted to 5 cc through epidural catheter along 

with intravenous ondensetron 100 µg/kg. Patient 

was observed for 2 days in the postoperative in the 

recovery room then shifted to the ward.  

Discussion

Coarctation of aorta is a relatively 

common defect that accounts for 5 - 8% of 

all congenital defects affecting males more 

than female 2:1. Coarctation of aorta may 

occur as an isolated defect or in 

association with various other lesions, 

most commonly bicuspid aortic valve and 

ventricular septic defect (VSD). Presence of 

a bicuspid aortic valve can predispose to 
2infective endocarditis . The diagnosis of 

coarctation of aorta may be missed unless 

an index of suspicion is maintained and 

diagnosis is often delayed until the patient 

develops CCF (congestive cardiac failure) 

which is common in infants or 

hypertension which is common in older 

children. With mild to moderate 

obstruction, collaterals develop to 

compensate for the diminished flow in the 

lower part of the body. Late complications 

of coarctation of aorta are persistent 

hypertension (30% at 10 yrs, 66% at 40 

yrs), premature coronary artery disease 

(25 %) and Berry aneurysms (2-3%). Major 

CVS complications continued to be a 

source of concern for patients with 

coarctation of aorta who become pregnant. 

Maternal mortality is upto 3% in 

coarctation of aorta. Even women who 

have their coarctation of aorta repaired 

have an increased risk of aortic dissection 
3and rupture of a cerebral aneurysm  in the 

third trimester and peripartum period due 

to haemodynamic and hormonal changes. 

Restenosis of the coarctation site occurs in 

upto 35% and aneurysm formation in 16% 
4dependent on the type of repair.  Several 

issues are of concern in the care of women 

of coarctation of aorta who become 

pregnant. Early intervention in the form of 

balloon stenting may better the prognosis. 

Hypertension should be controlled 

adequately with a combined á and â 

blocker like Tab Labetalol. Calcium 

channel blockers and ACE inhibitors are 

contraindicated as the fixed obstruction 

can cause a precipitous fall in blood 

pressure, also some ACE inhibitors have 

teratogenic e f fect  and must be 

discontinued before conception. A 
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m u l t i d i s c i p l i n a r y  a p p r o a c h  t o  

management of pregnancy and delivery 

will have a favourable maternal and foetal 

outcome.

Opioid based general anaesthesia can 

be used but it has its own disadvantages 

such as surge in heart rate and blood 

pressure during intubation may lead to 

aortic rupture, dissection or LVF, also 

opioids may lead to respiratory depression 
5in both parturient and neonate.  Inj 

Remifentanil has been used as opioid 

based anaesthesia because of its 

ultrashort action due to esterase 
5metabolism.  In regional anaesthesia 

sympathetic blockage can jeopardise the 

foetus but regional anaesthesia given 

cautiously is acceptable.   We decided to 

give regional anaesthesia  technique by 

using CSEA in which small dose of 

bupivacaine and fentanyl were used  in 

spinal anaesthesia, which was augmented 

with epidural anaesthesia so that there is 

no sudden drop in blood pressure. Also 

postoperative analgesia was provided 

through epidural catheter.  Walker et al 

have reported use of epidural and CSEA in 
6these patients.  Sherer also reported use of 

7CSEA in these patients.

We chose to use NIBP and pulse 

oximetry in both upper and lower limbs. 

Invasive  arterial  line monitoring was 

done during first LSCS. Repeated 

cannulation of arteries can injure the 

arteries. In this case it was important to 

avoid this problem as she would be posted 

for Coarctoplasty at a later date when 

invasive pressure monitor ing is  

mandatory. Arterial blood pressure 

monitoring by both invasive and non-

invasive methods in both upper and lower 

limbs has been described in literature but 

so far continuous oxygen saturation 

monitoring in lower limbs as a continuous 

form of monitoring perfusion below the 

coarctation site has not been described. By 

cont inuously  monitor ing oxygen 

saturation in lower limbs we could assess 

the perfusion of the body below 

coarctation site. Good oxygen saturation 

in lower limbs 97 to 99% meant good foetal 

perfusion and good perfusion of vital 

organs i.e. kidney, spleen and thus oxygen 

saturation was monitored till regional 

anaesthesia effect lasted. Monitoring of 

arterial pressures i.e. perfusion of lower 

and upper part of body is vital. Fall of 

pressures distal to the coarctation site will 

compromise uteroplacental perfusion and 

marked increase in blood pressure will put 

the mother at risk of cerebrovascular 

accident, both extremes are to be avoided. 

For monitoring NIBP and pulse oximetry 

was used in both upper and lower limbs. 

Oxygen saturation was maintained 

between 97- 99% in both upper and lower 

limbs. Maintenance of oxygen saturation 

in the lower limbs meant good perfusion in 

the lower half of the body below the 

coarctation. The systolic blood pressure in 

the lower limbs never fell below 80mmHg. 

Intravascular volume was guided by CVP. 

There was no need of use of vasopressors 

as small fall in blood pressure was within 

acceptable levels. Also urine output was 

checked every 15 minutes. It was 

maintained more than 1 ml/kg/hr. 

Postoperative analgesia was achieved with 

Inj.tramadol 1.5 mg/kg epidurally. In 

conclusion, CSEA has great advantage 

over general anaesthesia as titrated dose 

of local anaesthetic can be given, so that 

there is no sudden drop in blood pressure.  
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Osteoarthritis

Anxiety and depression are common in patients with OA and will affect their mood and response to 
pain so identifying and treating associated anxiety and depression is very important. The PHQ9 and 
GAD7 can be used to screen for depression and anxiety.

The OA process affects all structures within a joint, including the synovial lining and the 
subchondral bone. When sensitive MRI techniques are used synovitis is found to be almost 
ubiquitous in painful knee OA. When ultrasound is used, Synovitis is seen in up to 45% of patients 
with painful hand OA.

Paracetamol and topical NASAIDs should be tried before oral NSAIDs. Oral NSAIDs should be used at 
the lowest effective dose for the shortest possible time. All oral NSAIDs and COX-2 drugs should be 
prescribed with a PPI. Patients who have moderate to severe pain that is not responding to oral 
analgesics or anti-inflammatories may benefit from intra-articular corticosteroids. Timings of 
analgesia is important. Advise patients to use analgesia before they exercise, so adherence to 
exercise routines is maintained.

The Practitioner 2010, 254:23
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