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Perioperative eye protection 
under general anesthesia

Sir,
I read with interest the article “Comprehensive eye care: A 
simple step toward a better outcome” by Hariharan.[1] Patients 
undergoing prolonged non-ocular surgery under general 
anesthesia may develop ophthalmic complications. 
Corneal abrasion is the commonest injury with an incidence of 
44%	 in	 unprotected	 eyes.[2,3] Abolition of the protective 
corneal reflex, decreased basal tear production, and absence 
of pain perception are the causative contributory factors.[2]

During general anesthesia, eyes need protection either 
by tape or ointment to avoid corneal injuries.[4] Several 
approaches have been used to ensure that the eyelids 
remain closed, such as passive closure, hypoallergenic tape, 
eye patches, saline-soaked pads, and suturing. Cucchiara 
and Black[5] also suggest taping the eye immediately after 
induction of anesthesia and leaving the eyes taped till the 
end of the procedure and considered the use of ointment 
optional.

For surgeries on the face such as cleft lip, we use transparent 
film	 dressing	 (Tegaderm™,	 3M,	 Bangalore,	 India)	 to	
protect the eyes from cleaning solutions. It is transparent, 
waterproof, and has a hypoallergenic adhesive that gently 
adheres to the skin and provides a barrier to external 
contaminants. For ease of application, we cut the film into 
two	horizontal	halves	and	place	the	cut	halves	on	each	eye	
with the cut portion on the cheeks before removing the 
frame of the film.

Ocular lubricants should be placed in the conjunctival sac. 
Overenthusiastic or incorrect application of the ointment 
on the eyelashes may lead to inadvertent depilation when 
the ointment has dried. Another cause is taping the eyes 

shut by sticking tape which can adhere to the eyelashes and 
result in depilation on removal of the tape. The sticking 
tape should be placed on the skin overlying the tarsal plate. 
Placement of padding over the closed eyes is useful. It 
is common practice to use an antibiotic ointment in lieu 
of artificial tear gel or ocular lubricant. Availability and 
use of lubricating methylcellulose eye gel drops should be 
encouraged.

There are mixed reports in the literature regarding 
recommendation for use of gel, ointment, or eye drops 
to moisten eyes during anesthesia. While Schmidt and 
Boggild-Madsen[6] reported no difference between 
methylcellulose and paraffin-based ointment, others 
found	 methylcellulose	 4%	 to	 provide	 better	 eye	
protection.[2] Manecke et al.[7] reported a high incidence of 
eyelid edema, conjunctival hyperemia, and blurred vision 
in the paraffin (lipid-based) eye lubricant when compared 
with a methylcellulose (water-based) eye lubricant and 
postulated that the inhalational anesthetic was concentrated 
in the lipid-based paraffin and irritating the eye. Kocatürk 
et al.[4] found hypoallergenic adhesive tape, antibiotic 
ointment, artificial tear liquid gel, and ocular lubricant 
to be equally efficacious for perioperative eye protection 
under anesthesia in the prone position. White and Crosse[8] 
do not recommend the routine instillation of aqueous 
solutions, viscous gels, or ointments, because they do not 
offer sufficient additional protection against development of 
corneal abrasions, and ointments in particular contributed 
to significant ocular morbidity.

Eye damage under anesthesia is a preventable complication. 
Emphasis on correct training of the concerned caregivers 
with regard to eye protection methods will go a long way in 
decreasing serious ocular morbidity under general anesthesia.
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ICU management of 
Methemoglobinemia due to 
unknown compound poisoning

Sir,
Methemoglobin (MHb) is the oxidation of ferrous iron (Fe2+) 
to ferric iron (Fe3+) within the hemoglobin molecule. 
It impairs the ability of hemoglobin to transport oxygen, 
produces functional anemia, and leads to tissue hypoxia 
which can be fatal if severe. Methemoglobinemia is said to 
be present if the circulating levels in the blood exceeds the 
normal	physiological	levels	of	1-2%.[1] Methemoglobinemia 
most commonly results from exposure to an oxidising 
agent.[2] We present the successful management of a case 
of acute methemoglobinemia due to unknown compound 
poisoning.

A young woman with history of consumption of about 
100-150	mL	of	unknown	substance	followed	by	2-3	episodes	
of vomiting presented at our hospital. Stomach wash was given 
at a primary health care centre before referral. At presentation 
the patient was restless, irritable and tachypneic with cyanosis 
of	both	tongue	and	peripheries.	Her	pulse	rate	was	90/min,	
blood	 pressure	 110/70	mmHg	 and	 systemic	 examination	
was normal. The patient’s oxygen saturation (SpO2) was 
50-60%	 despite	 high	 flow	 oxygen	 administration.	The	

patient’s trachea was intubated in the accident and emergency 
department and patient immediately transferred to the 
intensive care unit (ICU). Despite delivery of fraction of 
inspired oxygen (FiO2)	 of	 1.0,	 patient’s	 SpO2 remained 
around	60-70%,	and	continued	to	have	cyanosis	of	tongue	
and peripheries. On sampling for arterial blood gas (ABG), 
the blood was “chocolate brown” in colour. This clinched the 
diagnosis of toxin induced acute methemoglobinemia and also 
explained the reason for cyanosis and low SpO2 despite high 
FiO2.	The	blood	methemoglobin	level	was	found	to	be	13%	
and	Hb	14	gm%,	while	the	other	investigations	were	normal.	
Methylene	 blue	 1	mg/Kg	was	 administered	 intravenously	
over	 15	minutes,	 following	which	 her	SpO2 improved to 
80-85%	over	a	period	of	1	hr.	A	second	dose	of	methylene	
blue was repeated an hour later, which resulted in SpO2 
of	 92-98%	 and	 disappearance	 of	 cyanosis.	 Subsequently,	
the FiO2 was reduced, and the patient was weaned off the 
ventilator	 and	 trachea	 extubated	 about	 24	 hrs	 later.	Her	
further hospital course was uneventful.

MHb is the result of transformation of the iron moiety in the 
hemoglobin from ferrous (Fe2+) state to ferric (Fe3+) state.[1-3] 
Methemoglobinemia is due to exposure to oxidising agents 
like	aniline,	benzocaine,	dapsone,	phenazopyridine,	nitrates,	
nitrites and naphthalene.[2] Our patient had ingested an 
unknown substance, the exact chemical composition of which 
was unknown; we assume it to be some aromatic nitro-amino 
compound.

MHb impairs oxygen transport resulting in functional anemia. 
The ferric heme impairs offloading of oxygen by ferrous 
heme, thus shifting the oxygen dissociation curve to left, 
thereby hampering tissue oxygen delivery. Clinical features 
of methemoglobinemia are due to impaired tissue oxygen 
delivery.	Levels	of	MHb	10-20%	cause	cyanosis	and	>20%	
results in headache, dyspnea, tachypnea and tachycardia. 
Levels	40-50%	results	in	confusion,	lethargy	and	metabolic	
acidosis and >70%	is	usually	fatal.	The	anemic	patient	exhibits	
more severe symptoms at any given level of methemoglobin 
than in patients with normal hemoglobin.[1-4]

Our patient had persistent cyanosis despite high flow 
oxygen, low SpO2, while her initial ABG and the serial 
ABGs showed normal oxygen saturation and PaO2 
despite	 the	 patient	 having	 clinical	 cyanosis	 [Table	 1].	
The diagnosis of methemoglobinemia was evident to us 
only on seeing chocolate brown coloured blood drawn 
for ABG and other investigations in the ICU. Clinical 
diagnosis of methemoglobinemia is suspected by persisting 
cyanosis despite oxygen therapy, low SpO2 with normal 
ABG oxygen saturation and “chocolate brown” coloured 
blood that fails to turn red on vigorous shaking.[4,5] Blood 
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