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ABSTRACT

We present here, anaesthesia management of a patient having glucose-6-phosphate dehydrogenase (G6PD) deficiency who
underwent thyroidectomy. The main concern is to avoid any precipitating factor which could lead to oxidative stress in these
patients. There is very limited data available on anaesthesia management of thyroid surgery in such patients.
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INTRODUCTION

Glucose-6-phosphate dehydrogenase (G6PD) deficiency is
most widely prevalent disorder in the world," mainly reportedin
Africa, Mediterranean Europe, Middle East, Southeast Asia and
the Pacific Islands.” G6PD is the enzyme responsible for
catalysing initial reaction in pentose phosphate pathway (PPP),
resultingintheformationofreducednicotinamideadeninedinu-
cleotide phosphate (NADPH) that keeps gluthathione in
reduced form. This reduced gluthathione acts as an scavenger
for oxygen derived free radicals and helps maintain cell
integrity.?

Patients with G6PD deficiency can, therefore, be susceptible to
any oxidative stress. Literature suggests few cases of anaesth-
esia management of these patients; but there is no general
consensus about the usage of anaesthetic agents and other
drugs in perioperative period in these patients.** We, herein,
present a successful anaesthesia management of an adult
patientwith G6PD deficiency undergoing totalthyroidectomy.

CASE REPORT

A 49-year male weighing 83 kilograms presented with multino-
dular goitre and was planned for total thyroidectomy. He was
diagnosed with G6PD deficiency since childhood and the level of
enzyme before his surgery was 0.35 units/g of hemoglobin
(normalvalue: 3.4-8.6).
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This patient never had any G6PD deficiency-related complica-
tions, like haemolysis, jaundice orblood transfusions. His preoper-
ativevitalsincluded heart rate of 73 beats per minute, blood pres-
sure of 127/67 mmHg, respiratory rate of 16 breaths per minute,
andoxygensaturation (Sp02)0f99%atroomair. Allroutine preop-
erative bloodinvestigations were normal excepthishaemoglobin,
which was high (17.4 gm/dL). He was referred to haematologist,
who diagnosed him with secondary polycythaemia because of
high altitude residence; and was advised routine care. His thyroid
profile was also normal although he complained about neck
discomfort. Airway examination revealed Mallampatti score 3, so
weanticipateddifficultintubation.

Standardintraoperative monitoringwasappliedincludingelectro-
cardiogram (ECG), non-invasive blood pressure (NIBP), pulse
oximetry (Sp02), end tidal carbon dioxide concentration (ETCO2)
and temperature. Two 20-gauge intravenous cannulae were
inserted. Pre-oxygenation was performed for three minutes and
following this, anaesthesia was induced with intravenous (1V) 200
mg propofol, 100 ug fentanyl and 6 mg cisatracurium. After three
minutes post-induction, he was intubated with size 8 armoured
EMG endotracheal tube [NIM FLEX™], using C-Mac. Anaesthesia
was maintained at MAC 1-1.1 using desflurane with oxygen in air
mixture (50%). IV remifentanil infusion in titrated dose of 0.05 to
0.15ug/kg/ minute was used to provide optimal surgical condition
without the use of muscle relaxants. IV Phenylephrine infusion
was also used in titrated doses of 15 to 50 ug/minute to maintain
blood pressure within 20% of baseline. We administered IV meto-
clopramide 10 mg, granisetron 1 mg, dexamethasone 8 mg and
paracetamol 1 gm. SpO2 was maintained at 98-100% and ETCO2
as 30-35 mmHg throughout the procedure. Temperature was
adequately managed by using forced air warming device placed
underneath the patient. Surgery lasted for three hours and was
uneventful. Blood loss was approximately 350 ml. Ten minutes
before extubation, remifentanil infusion was stopped and IV
morphine 5 mg was administered. After checking train of four
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responses, IV neostigmine, 2.5 mgand IV atropine, 1 mg, was used
for reversing muscle relaxant despite we administered last dose
of musclerelaxantatinductiononly. Atotal of 1.5 litres of Ringer’s
lactate was administered during the surgery, whichwas adequate
for replacement for perioperative blood loss and maintenance.
Postoperative pain was managed using IV pethidine and parace-
tamol. The repeat haemoglobin after surgery was 14 g/dl, which
seemed to be due to fluid dilution; and the fact that that haemo-
globins test was done by sampling venous blood gases (VBGs) in
the recovery room. Further testing of haemolysis like unconju-
gated bilirubin, lactate dehydrogenase, reticulocyte count and
peripheral blood smearwere not done because there was no signs
or symptoms related to haemolysis postoperatively. Patient was
observedfortwodaysinthe hospital forany complications related
to surgery and his pathology. He remained very well and, hence,
twodaysafterhissurgery, hewasdischargedfromthehospital.

DISCUSSION

A number of drugs used in anaesthesia like non-steroidal anti-
inflammatory drugs (NSAIDs), antibiotics e.g, sulphonamides,
nitrofurantoinandchloramphenicol, etcandconditionslike periop-
erative ischemia, hypoxia, hypothermia and acidosis result in
formation of free radicals causing oxidative stress and increase
risk of haemolysisin G6PD deficient patients.’ Anaesthesia agents
like isoflurane and sevoflurane, fentanyland rocuronium are used
in these patients without adverse events as suggested by litera-
ture and, hence, considered safe.' Although, Altikat et al.” showed
that isoflurane, sevoflurane, diazepam and midazolam reduced
G6PD activityinaninvitrostudy. However, sevoflurane and mida-
zolam are controversially discussed in one review and there are
case reports of safety of sevoflurane use in patients with G6PD
deficiency.*

The most effective management of G6PD deficient patients is to
prevent haemolysis by avoiding oxidative stress.” A number of
factors influence haemolysis in these patients, like type of muta-
tion causing G6PD deficiency, genetic set-up and patient’s
gender, age of red blood cells and type and dose of agents causing
haemolysis.® Immediate signs of acute haemolytic crisis are
usually masked during anaesthesia, so these should be closely
observed. Hypotension is not considered as a specific indicator of
the haemolytic crisis and may not be evident until haematuria is
observed.' Laboratory findings considered suggestive of crisis
may include low haemoglobin, reticulocytosis, low serum hapto-
globin and raised indirect bilirubin and lactate dehydrogenase
(LDH).’ Once haemolysis is diagnosed, offending agents should be
immediately discontinued and urine output should be maintained
by using crystalloidsinfusion along with diuretics. Complete blood
count (CBC) should be monitored daily, considering the need for
blood transfusion.®

Liberal analgesia and anxiolysis should be provided in periopera-
tive period while managing these patients. G6PD levels are also
foundtobereducedin plateletsalthough coagulation parameters

are usually normalin these patients.'’ In this case, we avoided the
use of drugs which are known to induce oxidative stress. We also
administered adequate analgesicsand anxiolyticsinthe perioper-
ativeperiodand, hence, resultedinanuneventful clinical course.
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