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She was successfully weaned off the ventilator and trachea 
extubated	after	24	h.	She	was	discharged	from	hospital	on	
the	14th postoperative day without any obvious motor, sensory, 
or visual deficit. Patient was accepting feed normally and 
was free of abnormal body movements. On review, 3 months 
after surgery, patient was clinically and radiologically normal 
[Figure	3].

Herniation from one intracranial compartment to another 
occurs when the brain shifts across structures within the 
skull, because of pressure gradients created by high ICP. 
Transtentorial upward herniation can be precipitated by any 
pathology that increases pressure of infratentorial compartment 
like cerebellar or brainstem tumor, cerebellar edema,[1] abscess, 
hemorrhage, etc. The upward herniation of brain matter 
occurred after the VP shunt insertion, presumably due to 
decrease ICP in the supratentorial compartment, caused by 
a brisk drainage of cerebro spinal fluid. However, the ICP 
drainage from the infratentorial compartment was possibly 
less in comparison.

The clinical presentation in such patients often includes 
nausea and vomiting, followed by obtundation and coma. 
The development of unequal pupils followed by fixation 
in midposition signals the failure of midbrain from upward 
herniation. These clinical signs indicate an emergency, as the 
gravity of deterioration depends on the length of time the mass 
effect has been present in the posterior fossa.[2]

A high index of suspicion, for transtentorial upward herniation, 
should be maintained in patients having midline tumor of the 
posterior fossa, who deteriorate neurologically. It is essential 
to recognize the early manifestations of transtentorial upward 
herniation syndromes and rapidly institute measures to reverse 
the process and maintain viability of the brain.
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An unusual cause of delayed 
recovery from anesthesia

Sir,
It is well documented that chronic administration of 
anticonvulsants shortens the neuromuscular (NM) blockade 
recovery time.[1,2] There is, however, limited literature available 
on the acute administration of anticonvulsants, which in fact 
has an opposite effect on NM blockade.[3] We report a case 
of delayed NM recovery that, in all likelihood, was related to 
acute administration of phenytoin.

A	 40-kg,	 162-cm,	 27-year-old	 man	 was	 scheduled	 for	
ileostomy closure under general anesthesia. Patient had 
sustained blunt trauma abdomen and underwent emergency 
exploratory laparotomy with resection and ileostomy 3 months 
earlier.	Patient	 had	 a	 2-year	 history	 of	 generalized	 tonic-
clonic seizures, with the last episode 6 months back, but was 
not taking any antiepileptic medication. Recent computed 
tomography head revealed no significant findings. The 
hemogram, coagulation profile, renal function tests, and liver 
function tests were within normal limits. The total protein 
was	7.2	gm%	and	albumin	3.5	gm%.	Patient	had	stable	vital	
parameters. Monitoring included electrocardiography, non-
invasive blood pressure, pulse oximetry, capnography, and 
nasopharyngeal temperature. Neuromuscular transmission 
(NMT)	was	monitored	using	 Innervator	252	(Fisher	and	
Paykel Healthcare Ltd., Auckland, New Zealand). After 
preoxygenation,	anesthesia	was	induced	with	80	mcg	fentanyl	
and	80	mg	propofol	 intravenous	(IV).	Forty	milligrams	of	
rocuronium was administered IV for NM blockade, and after 
tracheal intubation, lungs were mechanically ventilated to 
maintain	end-tidal	carbon	dioxide	between	30	and	35	mm	Hg.	
Anesthesia	was	maintained	with	nitrous	oxide	(65%)	in	oxygen	
and	end-tidal	isoflurane	(1%).	After	induction,	loading	dose	
of	phenytoin	20	mg/kg	(800	mg)	was	administered	IV	slowly	
in	100	ml	of	normal	saline.	Normothermia	was	maintained	
using a convective air warmer. Intraoperative vitals remained 
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within	normal	limits.	The	surgery	lasted	for	2	h	and	15	min.	
Patient	received	1.5	l	crystalloids	and	voided	150	ml	urine.	
The patient, however, recovered from the loading dose of 
NM	blocker	after	3½	h,	as	confirmed	by	NMT	monitoring.	
Arterial blood gas analysis done at the end of surgery showed 
euglycemia and normal electrolytes.

Delayed emergence from anesthesia is always feared by all 
the anesthesiologists. It can be due to physiological causes 
(hypoglycemia, hyperglycemia, dyselectrolytemia, hypothermia, 
cerebral hypoxia, intracerebral event) or pharmacological causes 
(opioid/benzodiazepine over dosage, central nervous system 
depressants, residual NM blockade).[4] Opioid overdosage 
was ruled out by the absence of pinpoint pupil and confirmed 
by NMT indicating persisting NM blockade. We used a 
standard	 dose	 of	 fentanyl	 (3–5	mcg/	 kg)	 and	 that	 should	
not have led to opioid overdosage. Patients with low serum 
pseudocholinesterase level or atypical pseudocholinesterase 
can have a prolonged recovery phase. However, depolarizing 
muscle relaxant drug (succinylcholine) was not administered 
to this patient. In this case, delayed recovery was possibly due 
to a combination of factors such as low body weight, chronic 
gastrointestinal tract dysfunction due to ileostomy, low normal 
albumin, and acute phenytoin administration.

Chronic phenytoin therapy accelerates recovery from non-
depolarizing NM blockade due to amino steroid NM blockers, 
but not due to ester benzylisoquinoline NM blockers. Only a 
few studies illustrate pharmacokinetic and pharmacodynamics 
causes for such an NM resistance.[5] Acute phenytoin therapy 
decreases the stimulus-induced release of acetylcholine from 
the motor nerve terminals.[3] Chronic phenytoin therapy 
results in increased metabolism, increased enzyme induction, 
increased post-synaptic acetylcholine receptors, increased 
protein binding, and decreased sensitivity of receptors.[2]

Readers should be aware of such a cause of delayed awakening 
after acute phenytoin administration, due to alteration of the 
pharmacokinetic and pharmacodynamics of rocuronium, in 
chronically ill patients.
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A stitch in time saves nine

Sir,
We would like to report a case of successful use of pediatric 
epidural (PE) catheter despite its shearing at the proximal 
end.	A	 14	 kg,	 4-year-old	 girl	 was	 scheduled	 for	 right	
anterolateral thigh flap surgery. Patient was administered 
general anesthesia as per the standard guidelines followed 
by	 the	 insertion	of	22G	(internal	diameter	0.3	mm	and	
external	diameter	0.7	mm)	caudal	PE	catheter	(Vygon,	
Ecouen,	France)	[Figure	1]	as	per	the	standard	procedure.	
While introducing the scalp vein needle of the PE set 
into the catheter, unfortunately it got sheared. We cut 
the catheter near the sheared end and tried to insert the 
needle back into the cut-end. To our surprise this was not 
possible. We cut the end obliquely in order to increase the 
surface area but were again unsuccessful at inserting the 
needle	within.	We	successfully	inserted	a	26G	hypodermic	
needle	into	the	catheter	[Figure	2]	and	with	this	assembly	
were able to give effective intraoperative and postoperative 
analgesia to the patient rather than abandoning or redoing 
the	whole	procedure.	The	27G	scalp	 vein	needle	 could	
not be re-introduced into the catheter because it has a 
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