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Description 

A 2-year-old/10 kg male child, diagnosed with Hepatoblastoma (PRETEXT stage III), having a 

congenital complete atrioventricular block (CCAVB) with an epicardial pacemaker (VVI mode, set 

heart rate 100/min) and a chemoport in right internal jugular vein (IJV) in situ, presented for left 

extended hepatectomy. The patient’s pacemaker battery was fixed in the left hemithoracic cavity 

above the diaphragm, only a few centimetres away from the site of surgical interest, making 

electromagnetic interference (EMI) a significant concern. There was also a possibility of fracture of 

pacing leads due to stretch on these following retraction of the diaphragm for surgical exposure. 

To mitigate any intraoperative pacemaker malfunction, fluoroscopy-guided transvenous pacing 

wire placement through left IJV was planned (Plan A), but abandoned after 2 attempts, as the 

guidewire entered the right IJV instead of the right atrium. Hence, we conducted the surgery after 

applying paediatric transcutaneous pacing paddles on the patient’s chest (Plan B). Surgery was 

conducted under general anaesthesia and epidural analgesia after switching the pacemaker from 

VVI to VOO mode with a set heart rate (HR) of 135/min [1]. Left Radial artery was cannulated for 

invasive haemodynamic monitoring. Bipolar cautery and cavitron ultrasonic surgical aspirator 

(CUSA) were used to minimise EMI. Given the paucity of advanced cardiac output (CO) monitoring 

devices for small children, we used visual analysis of arterial pulse contour along with changes in 

the invasive blood pressure and end-tidal carbon dioxide (EtCO2), to guide fluid resuscitation [2, 3, 

4]. Blood loss was 1400mL, which was replaced using 2000 ml crystalloids, 500 ml colloid and 600 

ml packed red cells with 400 ml fresh frozen plasma. The child required low dose Noradrenaline 

infusion for brief periods during surgery, which was tapered off at the end of the procedure. The 

trachea was extubated after adequate reversal of neuromuscular blockade. Pacemaker was 

switched to VVI mode with HR 130/min immediately post surgery. The child was shifted to ward 

after 48 hours of postoperative monitoring in Post-anaesthesia Care Unit. After cardiology review, 

the pacemaker rate was subsequently reduced to the preoperative rate of 100/min, after an 

uneventful in-hospital course. 

Discussion 

Challenges in management of this case were: (1) A high possibility of pacemaker malfunction/ 

failure. Hence, alternative measures to take-over cardiac pacing were planned. Measures were 

also taken to reduce EMI; (2) CO monitoring during management of massive blood loss. CO 

monitoring using PiCCO is among the very few of the definitive haemodynamic monitoring 

modalities in small children, unlike many others available for adults [4]. Assessment of clinical signs 

along with EtCO2 as markers of cardiac output gave important inputs for haemodynamic 



monitoring. Anticipation and appropriate preparation with continuous vigilance were key factors 

in successful perioperative management. 
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