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Inhaled anesthetics 
contributing to drug wastage

Sir,
We read with great interest the article ‘Anesthetic drug wastage 

in the operating room: A cause for concern’ by Chaudhary 
et al.[1] We congratulate the authors for raising an important 
concern of drug wastage related to our daily clinical practice. 

We would like to add that the volatile anesthetics contribute to 
almost	20%[2] of the cost incurred in anesthesia, and thus, need 
to be considered when we calculate the drug wastage in the 
operating room. This is more relevant in the present day when 
newer and more expensive agents like desflurane and sevoflurane 
are in clinical use in our country. Moreover, there is a definite 
potential of saving or rather not wasting these drugs, because 
the consumption of these agents largely depends on the type 
of circuit used and the rate of fresh gas flow used to conduct 
the anesthesia. A significant amount of gases are wasted when 
closed rebreathing systems are not in use. The fresh gas flow 
rate directly affects the amount of consumption of halogenated 
agents. The practice of low flow anesthesia has been proven to 
decrease the anesthesia delivery costs significantly. A flow rate 
of	1-2	liter/minute	can	be	safely	used	for	prolonged	periods,	
and this use is increasingly becoming common.[3] 

The safety of the patient should not however, be compromised 
in order to reduce costs. It is mandatory that the anesthesia 
machines which are used to deliver low flows should have essential 
monitoring available, which include, continuous measurement 
of the inspired oxygen concentration, end-tidal/inspired carbon 
dioxide, end-tidal/inspired volatile agent concentration, airway 
pressure and minute volume with adjustable alarm limits.

Lockwood et al.[4] studied the pharmaco-economics of 
isoflurane, sevoflurane and desflurane and concluded 
that at low flows with closed breathing system, there is 
a substantial cost saving with the use of the commonest 
inhalational agent, isoflurane. The amount of the more 
expensive agents like sevoflurane and desflurane used is 
much lesser, and their relative cost difference with isoflurane 
is significantly reduced with the use of a closed system. The 
cost of carbon dioxide absorber like soda lime increases; 
however, this is not significant in amount, compared to the 
expense of the gases including oxygen, nitrous oxide and 
inhalational anesthetics.

The efficiency coefficient of inhalational anesthetics is 
calculated by dividing the amount of agent taken up by the 
patient by that being delivered into the system, as follows:

Qeff = Vu/Vdel

The	efficiency	of	desflurane	 for	a	2	hour	duration	anesthesia	
with	4.4	l/min	and	1.0	l/min	fresh	gas	flows	is	0.07	and	0.23,	
respectively.	This	means	that	only	7%	of	desflurane	is	taken	up	by	
the	patient	and	the	rest	93%	is	wasted	at	a	4.4	l/min	flow.[5] The 
efficiency can be increased several fold by just reducing this flow.

The authors tried to analyze the difference in the cost factor 
if bupivacaine was made available in 3 ml instead of a 4 ml 
ampoule. We checked the records in our multispecialty tertiary 
hospital	 in	 the	 last	 1	 year.	 2566	SAB	were	 administered	
out	of	which	≤3	ml	bupivacaine	was	used	in	99.65%	of	the	
cases. The cost of one commercially available ampoule is not 
prohibitive,	but	the	collective	cost	of	≥1	ml	being	wasted	in	
a large number of SAB may be significant. Other relevant 
factors affecting the cost (like intravenous fluids/vasopressors 
or epidural set/spinal additive drugs) however, limits the 
strength of our hypothesis.

So,	is	there	is	the	need	to	administer	more	than	3	ml	of	0.5%	
hyperbaric bupivacaine in any patient! Is it not safer to use an 
epidural or an additive drug along with the spinal block! Why 
should it be marketed for regular use in a 4 ml ampoule at all!
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It would thus be prudent to consider the cost of the gases used 
in anesthesia, and recommend measures to avoid their wastage. 
This saving is also likely to indirectly reduce the pollution in 
our working environment as well as in the world outside.[6]
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uncommon occurrence. At times, it may pass undiagnosed, 
being a rare possibility and also because it is difficult to 
diagnose radiologically. The patient presents only with 
nausea and vomiting and develops obtundation and coma 
later. We report the anesthetic management of a child with 
transtentorial upward brain herniation, which developed 
following insertion of a ventriculo-peritoneal (VP) shunt.

A	7-kg,	8-month-old	girl	was	admitted	with	the	complaints	
of attention deficit, increasing head circumference, 
diminished vision, and abnormal movements (titubations) 
in the limbs and trunk. Routine preoperative investigations 
and cardiovascular/respiratory examination were within 
normal limits. She did not have any obvious cranial nerve 
deficit. Computerized tomography (CT) scan revealed a 
meduloblastoma of vermian part of posterior fossa with 
obstructive	 hydrocephalous	 [Figure	 1].	Craniotomy	 and	
debulking of tumor was planned. However, as the parents 
did not consent for an extensive procedure, a VP shunt was 
placed under general anesthesia to reduce the hydrocephalus 
and to halt neurological deterioration caused by raised 
intracranial pressure (ICP).

On third postoperative day, patient became dull and 
drowsy, opening eyes with slight grimace, only on painful 
stimulus. An urgent head CT scan was done, which was 
suggestive of transtentorial upward herniation of brain 
[Figure	2].	The	parents	were	explained	the	consequences	
of this complication and they consented for an urgent 
surgery. In the operating room, the patient was connected 
to pulse oximeter, noninvasive blood pressure (NIBP), and 
5-lead	electrocardiogram	monitor.	After	 securing	a	24	G	
intravenous (IV) cannula, general anesthesia was induced 
by	IV	fentanyl	15	mcg	and	thiopentone	35	mg.	Vecuronium	
bromide was used to facilitate intubation. The trachea was 
intubated with a 4-mm ID uncuffed armored orotracheal 
tube. After endotracheal intubation, end-tidal carbon dioxide 
(EtCO2) and temperature monitoring were added and a 
urinary catheter was inserted to monitor urine output. The 
surgeons removed the VP shunt. Thereafter, the patient was 
turned prone for craniotomy and tumor excision. Anesthesia 
was	maintained	with	50%	N2O in oxygen and sevoflurane, 
IV	fentanyl	5	mcg	every	30	min,	and	vecuronium	0.1	mg	
as per requirement. At the end of surgery, the child was 
turned	supine	and	armored	tube	was	changed	to	4.0	mm	
plain	uncuffed	endotracheal	tube.	Surgery	lasted	for	3.5	h.	
The	intraoperative	urine	output	and	blood	loss	was	50	ml	
each.	Total	fluid	infused	was	300	ml	normal	saline	and	50	
ml of whole blood.

Patient was shifted to intensive care unit for elective ventilation. 

Anesthetic management of a 
case of transtentorial upward 
herniation: An uncommon 
emergency situation

Sir,
Transtentorial upward herniation of brain is a very 
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