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Clinically significant carbon dioxide embolism is a 
rare but potentially fatal complication and may result 
from direct intravascular insufflation of CO2 during 
surgery.[1] During neck surgeries, many vessels need to 
be dissected and it is possible to miss a tear in a small 
vein as it may remain collapsed due to compression by 
gas under pressure in the cavity created by the inflated 
gas. If the intra‑cavitary pressure is high, gas can be 
forced into circulation through the opening causing 
pulmonary embolism.

Gas embolism should be suspected if there is a sudden 
drop in EtCO2

[2,3] and is suggestive with hypercarbia 
and hypoxia. This indicates a failure of gas exchange 
due to reduction in alveolar perfusion. The sudden 
recovery following discontinuation of CO2 in our case 
could be explained by the high solubility of CO2. The 
blood gases with normal bicarbonate at the point of 
occurrence of the embolus could be explained by the 
fact that renal compensation may not have occurred at 
the time of the event.

Although a transthoracic or trans‑oesophageal echo 
could have confirmed the diagnosis,[4] the rapidity of 
events did not allow us to get the monitors. Aggressive 
volume expansion and PEEP reduce gas embolism by 
increasing venous pressure.[5,6] This incident stresses 
the chance of carbon dioxide pulmonary embolus 
during endoscopic surgeries. Although definitive 
confirmatory tests may be unavailable at the time 
of manifestation, continuous EtCO2 monitoring and 
vigilance may help in an early detection. Timed 
appropriate treatment may help in the management of 
this potentially catastrophic situation.
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Defective heat moisture 
exchange filter causing ‘block’ in 
anaesthesia breathing circuit
Sir,

We describe a case where a blocked heat moisture 
exchange (HME) filter was missed in the pre‑anaesthesia 

machine check leading to a potentially life‑threatening 
situation.

An American Society of Anaesthesiologists 
physical status I, female patient was scheduled for 
exploratory laparotomy. Anaesthesia Machine  (Datex 
Ohmeda S/5 Avance®) with disposable anaesthesia 
breathing circuit from "Airway Surgicals®," was 
used for the case. Anaesthesia machine was checked 
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We concluded that the HME filter had a manufacturing 
defect on the basis of elimination. The filter was 
dismantled and assessed. It consisted of two discs, 
one of green foam and another thin white papery disc. 
On using individual components of the filter, it was 
evident that the green foam of the filter was blocked. 
On pressing the oxygen flush, the blast could not be 
felt at the tube connector end. As there was no possible 
technique to confirm the structural defect in the foam, 
one possibility that can be considered is compression 
of the disc in the filter making them impermeable.

This report adequately delineates the importance of 
anticipating problems and finding prompt solutions by 
stepwise exclusion of apparatus failure. Anticipating 
trouble, innovating and learning from the experience 
of others are inherent in the anaesthesia community. 
An important learning point from this case is, in the 
event of ‘Tight Bag’ during anaesthesia, the anaesthesia 
circuit should be immediately replaced by the AMBU 
bag at the end of the endotracheal tube.[4] This will 
ensure that the patient is safely oxygenated while the 
equipment issues are resolved.
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as per the Association of Anaesthetists of Great 
Britain and Ireland  (AAGBI) recommendations, 
and standard monitoring recommended by AAGBI 
was attached to the patient.[1] The patient was 
pre‑oxygenated and administered glycopyrrolate 0.2 mg, 
fentanyl 100 μg and propofol 120  mg intravenously. 
Once the patient stopped breathing, mask ventilation 
was attempted which was unsuccessful even after 
insertion of an oral airway. The immediate concern 
was that this was an unanticipated difficult airway. As 
the patient was apnoeic and adequately relaxed under 
the effect of propofol, the airway was quickly secured 
by endotracheal intubation. The airway resistance 
remained high after intubation and auscultation 
revealed a silent chest. Considering bronchospasm 
as a likely cause, intravenous hydrocortisone and 
vecuronium were administered and the depth of 
anaesthesia was increased with sevoflurane. There 
was no change in the resistance to ventilation, but 
the capnography showed a trace of low amplitude. 
As the reservoir bag felt different, some malfunction 
of the anaesthesia equipment was suspected. 
A  non‑rebreathing  (AMBU) bag was connected with 
the filter and catheter mount in the circuit, but the air 
entry did not improve. The catheter mount and filter 
were removed immediately, and the AMBU bag was 
directly connected to the tube and the lungs could 
be ventilated easily. Air entry was bilaterally equal. 
ETCO2 trace was normal and airway pressure was 
also reduced. Auscultation of the chest showed clear 
breath sounds. It was evident that the problem was 
due to blocked filter which was immediately replaced. 
The surgery was completed and the patient made an 
uneventful recovery from anaesthesia.

The oxygen saturation did not drop below 96% at any 
point during the episode. Possibly, there was some air 
entry in the lungs through the blocked filter, and the 
actions described above were carried out swiftly with 
the help of other anaesthetists who were in the theatre 
complex.

On subsequent investigation, it was discovered that 
the two bag test was completed without connecting 
the HME filter and catheter mount.[2] Probably, the 
obstruction in the breathing system would have been 
picked up, had the circuit been completely assembled 
while checking. Obstructions in the anaesthesia 
breathing circuits have been reported due to various 
foreign bodies.[3]
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Legg-Calve-Perthes disease: 
A must know entity for 
anaesthesiologists

Sir,

Legg‑Calve‑Perthes disease (LCPD) is osteonecrosis of 
the femoral head epiphysis. It is 4 times more common 
among boys and bilateral involvement occurs in 8–24% 
of cases. The reported annual incidence varies between 
0.45 and 21  cases/100,000 children. The disease is 
usually diagnosed among children <15 years of age, 
with a peak onset between 5 and 8 years of age.[1] There 
is delayed skeletal maturation and impaired growth. 
In addition to congenital abnormalities, LCPD is 
associated with greater risk of cardiovascular diseases 
and diseases of the blood.[1,2] Therefore, the disease 
may warrant specific anaesthetic considerations 
during surgery.

A 120  cm tall, 40  years female having LCPD was 
scheduled for total hip replacement. She had 
impaired growth with proportionate dwarfism. She 
presented with pain in bilateral hips since 7 years 
and was diagnosed as a case of LCPD at that time 
by the orthopaedician on the basis of avascular 
necrosis of femoral heads. She was hypertensive 
since 4  years and was on tablet amlodipine 5  mg 
twice a day. She had single port‑wine haemangioma 
of face since birth. Systemic examination and vital 
parameters were normal. Airway evaluation revealed 
limited extension of neck with Mallampati gradeIII. 
Blood biochemistry including platelets was within 
normal limits. Chest X‑ray, electrocardiography and 
echocardiography were normal. Magnetic resonance 
imaging  (MRI) of lumbosacral region revealed disc 
desiccation at L1–L2 to L5–S1 level with disc bulge 

at L4–L5 and L5–S1 levels compressing the anterior 
thecal sac and indenting the cauda equina roots. In 
view of spine problems, regional anaesthesia was not 
considered and general anaesthesia was planned. 
Awake fibreoptic intubation was planned, but she 
could not be convinced. Hence, direct laryngoscopy 
under general anaesthesia was planned after checking 
adequacy of ventilation. Induction was done with 
glycopyrrolate 0.2 mg, fentanyl 100 µg and propofol 
100  mg administered intravenously. After checking 
adequacy of ventilation, succinylcholine 75 mg was 
administered intravenously. Direct laryngoscopy 
revealed Cormack‑Lehane grade  II and trachea was 
intubated successfully. Anaesthesia was maintained 
with sevoflurane in 67% nitrous oxide and atracurium 
20  mg initially and thereafter 5  mg repeated twice. 
Fentanyl 50 µg was repeated intraoperatively. Surgery 
lasted for 2 h. At the end of surgery, neuromuscular 
blockade was reversed and trachea was extubated 
with the patient awake. Postoperatively, analgesia 
was provided with paracetamol infusion 100  ml at 
the end of surgery and repeated 8 hourly thereafter 
for 2 days. Postoperative course remained uneventful. 
X‑ray pelvis after surgery revealed right femoral 
implant and avascular necrosis of the left femoral 
head [Figure 1].

Patients with LCPD present a great challenge to 
anaesthesiologist. These patients may have several 
congenital abnormalities such as congenital heart 
disease, Goldenhar syndrome, haemophilia, renal 
disease, Down syndrome, epilepsy and scoliosis.[2] 
Hence, these patients should be evaluated thoroughly 
by history, clinical examination and investigations.

These patients have a 70% higher risk of cardiovascular 
diseases. Of all cardiovascular diseases, hypertension 
and ischaemic heart disease have been more common. 
These patients have a 40% higher risk of diseases 
of blood including nutritional, haemolytic and 
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