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US to detect potential complications associated with PECS 
block or with any other invasive procedure performed in 
the thoracic region.
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There was history of snoring but no sleep apnoea. 
She had increased facial hair, hazy cornea, broad 
nose, large tongue and mental retardation [Figure 1]. 
Electrocardiogram and chest X-ray were normal. 
Echocardiography revealed normal chamber sizes, 
valves and biventricular function with asymmetrical 
interventricular septal hypertrophy.

After attaching monitors, anaesthesia was induced 
with 100% oxygen and gradual increase in 
sevoflurane concentration with facemask. Assisted 
ventilation was possible with the oral airway. 
Intravenous fentanyl 25 mcg was administered, and 
oral intubation was accomplished with stylet guided 
5 mm ID uncuffed endotracheal tube. Anaesthesia 
was maintained with oxygen, air, sevoflurane and 
atracurium. Lumbar epidural catheter was inserted 
at L2/L3 intervertebral space, and 0.25% bupivacaine 
5 ml bolus was administered. The total duration 
of surgery was 90 min, and trachea was extubated 
uneventfully.

Epidural analgesia with 0.1% bupivacaine at 3 ml/h 
was continued in the ward till next day morning. On 
the evening of 1st post-operative day, the nurse noticed 

Unfavourable outcome after 
uneventful anaesthesia and 
surgery in a child with Hurler 
syndrome

Sir,

Anaesthetic management of Hurler syndrome has 
focussed primarily on the airway and its associated 
complications. Associated cardiovascular lesions 
with perioperative evaluation and management have 
not been highlighted in detail. We report a sudden 
death on the 1st post-operative day in a child with 
Hurler syndrome who had undergone an uneventful 
surgery.

A 5-year-old, 13 kg female child diagnosed with Hurler 
syndrome was admitted for repair of recurrent umbilical 
hernia. She was receiving enzyme replacement 
therapy (ERT). She had anaesthesia exposure for 
umbilical hernia repair and ventriculoperitoneal 
shunt insertion at 2 and 4 years age, respectively. 
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worsening cardiac function in echocardiography. 
Autopsy showed occlusion of both coronaries. The 
second child had normal ECG, echocardiography 
and thallium scan. Later autopsy showed marked 
concentric fibrosis of both coronaries. Subsequently, 
coronary angiography and radio nucleotide scan 
were included in their pre-anaesthetic assessment 
of children with MPS scheduled for bone marrow 
transplant. In our case, child may have undiagnosed 
coronary pathology that lead to sudden death in the 
ward.

We suggest along with the detection of airway 
anomalies; cardiac assessment should also receive 
priority due to the high incidence of coronary 
artery involvement.[3] However, the feasibility of 
coronary angiography and radio nucleotide scan 
in all patients with Hurler syndrome in our setting 
is debatable. Hence, perioperative care of these 
children should be done as if they are having 
coronary artery disease.
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a sudden increase in perspiration followed by flat line 
on the monitor. Intubation and resuscitation were done 
according to standard protocol, but it was not possible 
to revive the child after prolonged cardiopulmonary 
resuscitation The child’s parent refused autopsy.

The most worrisome aspect of airway management has 
been solved with stem cell transplant, ERT and newer 
airway gadgets. Deposition of glycosaminoglycans 
on cardiovascular structures may manifest as 
valvular stenosis and regurgitation, cardiomyopathy, 
ventricular arrhythmias, heart block and coarctation 
of aorta. Narrowing of coronaries may result in 
myocardial infarction.[1]

In our case, respiratory cause for sudden death was 
ruled out, as the child was conscious and responding 
few minutes back. Meanwhile, the child did not 
receive any sedatives or opioids. Local anaesthetic 
toxicity was excluded as the epidural was stopped 
in the morning. Hence, we suspected cardiovascular 
aetiology as a more likely cause for the sudden death.

Malignant ventricular arrhythmias, complete heart 
block and acute myocardial infarction, are the major 
causes for sudden cardiac death in Hurler syndrome. 
Most commonly, echocardiography is done to assess 
cardiac function in these children. However, it 
identifies valvular lesions, chamber size, cardiac 
contractility and regional wall motion abnormalities 
but is not an ideal method to assess coronary artery 
pathology.

Belani et al. have reported two intraoperative deaths 
in Hurler syndrome due to sudden ST-T changes and 
ventricular tachycardia progressing to cardiac arrest.[2] 
The first child had a normal functional status with 

Figure 1: Child with Hurler syndrome before surgery
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Advantages of ETO gas sterilisation include no 
damage to instruments from excessive heat, moisture 
or radiation. However it requires prolonged aeration 
times besides being mutagenic, carcinogenic, 
irritant to the eye, skin and airway, and can cause 
neurological, liver and kidney damage.[1,2] Gas plasma 
sterilization is safe, quick and requires no aeration. 
Vaccum, injection, diffusion, plasma and vent are the 
five steps followed by the Sterrad™ gas plasma system 
that are completed within 30 minutes.[1,2] A hand 
held plasma jet capable of inactivating all surface 
bacteria in 20 sec (airflow rate 5 l/min; distance 2 
cm) is now available.[3] Both gamma and electron 
beam radiation are used commercially and have no 
harmful emissions. Gas-permeable packaging is not 
needed and Gamma rays can penetrate to all parts 
of the product. On the flipside, radiation degrades 
some plastic gels, teflon, rubber, polypropylene and 
products with batteries or electronic components. 
O3 sterilization comprises two identical half cycles 
of vacuum, followed by humidification and O3 

injection, followed by the ventilation phase, and 
is completed within 10 minutes.[4,5] O3 can process 
ophthalmic lenses, cables and cords, power batteries 
and Doppler probes. Ortho-phthalaldehyde (OPA) 
Cidex™ is 6500 times more toxic to aquatic life than 
glutaraldehyde requiring neutralization with glycine 
before drain disposal.

We have compared several LTS techniques[1-7] based 
on efficacy, penetration, organic matter resistance, 
duration of action, material compatibility and 
incompatibility, toxicity and cost [Table 1] for a quick 
update.

Reprocessing of instruments entails six steps: cleaning, 
inspection, packaging, sterilization, sterile storage 

Recent advances in low 
temperature sterilization ‑ Moving 
ahead from Cidex™/ETO to 
OPA/Ozone: An update

Sir,

Low temperature sterilization (LTS) has invaded the 
operation theatre (OT) because many components 
of advanced minimally invasive surgical (MIS) 
instruments, including robotic surgery equipment, 
have zero tolerance for high temperature steam 
sterilizers. Modern low-temperature sterilization 
processes[1-7] include ethylene oxide (ETO), hydrogen 
peroxide plasma, low-temperature steam and 
formaldehyde (LTSF), gamma radiation, electron beam 
technology and liquid chemical sterilizing (LCS), with 
the latest addition being ozone (O3).

Cidex™ (2.4% glutaraldehyde, Advanced Sterilization 
Products; Cilag GmbH International), a five decade 
old, widely prevalent and effective LTS technique has 
several drawbacks including inadequate disinfection 
if used within 2 hours of activation. Immersion 
in Cidex[1] for 20 mins at 20ºC provides high level 
disinfection. Sporicidal activity/sterilization requires 
10 hours contact time which is seldom possible in busy 
OTs. The same instruments are reused after immersion 
for merely 20 minutes in the mistaken belief that 
they are sterile or that antibiotics will take care of 
any remaining spores. Asthma, nausea, dermatitis, 
headache, eye irritation can occur in OT personnel, 
it is incompatible with “Green OT” concept, and it is 
incompatible with robotic instruments.
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