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SUCLA 2 deficiency and 
mitochondrial cytopathy—Do we 
have a safe anaesthesia plan yet?

Sir,

Mitochondrial cytopathies or depletion syndromes 
(MDS) are rare diseases with defects in aerobic 
metabolism. Since mitochondria are the energy 
source for cells, high energy‑dependent tissues of 
nervous system, cardiovascular, and skeletal system 
are maximally affected in these disorders.[1] Two 
enzyme defects are known because of mutations 
in succinyl-CoA ligase (SUCLA) 2 and its GDP 
isoform gene (SUCLG1) which encode for subunits 
of adenosine diphosphate (ADP)‑dependent isoforms 
of succinyl‑coenzyme A synthase  (SCS‑A) leading 
to impaired oxidative phosphorylation and reduced 
adenosine triphosphate (ATP) generation.[2]

Although 70 million people are diagnosed with rare 
diseases in India (census 2011),[3] there is limited 
information on each enzyme defect of MDS in Indian 
population.

This is a case of a male child aged one and half 
years, weighing 11 kg having SUCLA2 deficiency 
with left sided non‑palpable testis posted for a 
diagnostic laparoscopy. He presented with features of 
developmental delay and weakness in bilateral lower 
limbs. General examination was normal with no gross 
facial dysmorphism. Neurological evaluation revealed 
delayed developmental milestones, lower limb 
hypotonia and macrocephaly with no signs of raised 
intracranial tension. Other organ systems, airway 

assessment, and routine haematological parameters 
were normal. Advanced workup for inborn errors of 
metabolism showed raised lactate and elevated lactate: 
pyruvate ratio  (>30). Tandem mass spectrometry 
of blood revealed elevated propionylcarnitine: acyl 
carnitine ratio (c3: c2 ratio > 0.4). Gas chromatography–
mass spectroscopy of urine showed raised levels of 
methyl malonic acid  (>2.5 micromoles per millimol 
of creatinine), consistent with abnormal fatty acid 
metabolism.

Anaesthetic management commenced with standard 
fasting guidelines of 2 h for clear fluids and 6 h for 
solids with the avoidance of pre‑operative sedation. 
Challenges in general anesthesia included use of total 
intravenous technique (TIVA) because of complications 
associated with disturbed energy production and 
fatty acid metabolism. Hence, a continuous infusion 
of propofol was avoided. Bolus doses of propofol, 
narcotics, and muscle relaxants were reported safe. 
Succinylcholine and halogenated agents were avoided 
due to risk of malignant hyperthermia (MH). It has 
also been found that affected patients required lower 
doses of anaesthetic agents.[4]

Anaesthesia was induced with bolus doses of 
intravenous (IV) 25 mg propofol and 25 µg of fentanyl. 
Muscle paralysis was achieved with 5 mg of atracurium. 
Anaesthesia was maintained with a mixture of 
oxygen in air and intermittent doses of atracurium in 
accordance with neuromuscular monitoring as reduced 
release of acetylcholine from immature nerve endings 
results in hypersensitivity of the neuronal junction 
to non‑depolarising paralysing agents in paediatric 
population.[5] Intraoperative management also 
included infusions of fentanyl in dose of 2–4 µg/kg/h 
and dexmedetomidine 0.2–0.7 µg/kg/h titrated in 
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accordance to patient’s response. Normal saline was 
the maintenance fluid of choice to avoid increased 
lactate levels. Normothermia was maintained and 
blood sugars were monitored intermittently to avoid 
hypoglycaemia. At the end of surgery, IV paracetamol 
150 mg was administered and arterial blood gases were 
analysed to rule out acidosis. The child was extubated 
after reversal of neuromuscular blockage with 0.1 mg 
glycopyrrolate and 0.5 mg neostigmine and monitored 
for delayed complications.

To summarise, patients with SUCLA2 deficiency 
causing fatty acid metabolism defects and depleted 
energy state require avoidance of prolonged fasting, 
hypothermia, and acidosis with a high suspicion for 
malignant hyperthermia. Since glucose containing 
fluids are contraindicated in patients on ketogenic diet 
for seizure management, blood glucose monitoring is 
mandated to avoid hypoglycaemia. Normal saline is the 
IV fluid of choice. Drugs requiring the acyl carnitine 
pathway for metabolism like propofol and bupivacaine 
can be used with caution. Further research would 
allow using neuraxial techniques as an alternative to 
prolonged infusions in these disorders.
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Challenges of repetitive 
sedation in a 16‑month old child 
undergoing proton beam therapy

Sir,

Anaesthesia for proton beam therapy (PBT) 
demands excellence in paediatric anaesthesia[1] and 
an understanding of functioning of PBT and the 
limitations of working in a shared workspace.

A 16-month‑old child with grade-3 anaplastic 
ependymoma weighing 8.5 kg with delayed motor 
milestones and a large head due to hydrocephalus was 
referred to us. He had undergone two craniotomies, 
a shunt revision and had completed five cycles of 
chemotherapy. He was on levetiracetam and had 
moderate iron deficiency anaemia with a haemoglobin 
of 9.2 g/dL.

Planning phase involved magnetic resonance imaging 
(MRI), immobilisation device making and computed 
tomography (CT) and lasted 180  min. The amount 
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