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Introduction
Skull base surgery is an integral part of neurosurgical endeavor,
the presence of vital neural structures located there as well as exit/
entry foramina for cranial nerves and blood vessels poses a great
challenge to the neurosurgeon who must do all possible to preserve
this structures during neurosurgical intervention and as well as
the neuroanaesthetist who had to continuously monitored neurovital signs which guide the surgeon in view of structure such as the
brainstem which controls cardiorespiratory activities located in the
skull base. These vital structures regulate the dynamic body reflexes
(cardiorespiratory center) and cranial nerves important for control
of body function. The trigeminal nerve, which is the largest cranial
nerve with mainly sensory supply to the craniofacial structure is
involved in the trigeminocardiac reflex. Trigeminocardiac reflex is
a well know entity consisting of bradycardia, arterial hypotension,
apnea and gastric hypermotility [1]. In skull base surgeries,
awareness of a rapid drop in pulse rate, mean arterial pressure
more than 20% of baseline values following stimulation of the
peripheral or central branches of trigeminal nerves or the structure
it supplies should be recognized [1-3] and could avert calamity
during neurosurgical intervention.

Literature Review

Trigemino-cardiac Reflex [TCR] is defined as sudden drop
in heart rate, mean arterial pressure of 20% or more compared
with baseline values before stimulation and coinciding with
manipulation of trigeminal nerve [peripheral or central] or
structures supply by it excluding pathological contributions. TCR
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occur with a frequency of 8-18% in adult patient during different
surgical procedure involving the skull base [2-4]. It is not a
pathological event, but can be a neuroprotective phenomenon [5]
in calling for attention to prevent or combat it, thereby preventing
far reaching consequences on the patient. Despite triumph in micro
neurosurgical technique by Yasargil in the 1960s, occurrence of
TCR is traced to structural changes in brainstem [6]. TCR has
evolved over time, first described in 1870 by Kratchner, Kumada
et al [7] until recently when Schaller popularized it [2]. Several
surgical procedures involving the craniofacial areas, skull base,
percutaneous procedure related to trigeminal nerve have been
found to be associated with bradycardia, arterial hypotension and
asystole with far reaching devastating sequelae [8-12].
Manipulation at or near the trigeminal nerve distribution or
structures that it supplies has been traced as a cause of TCR [13].
Mechanism of TCR is poorly understood and elusive, but current
theoretical bases is a reflex manipulation of trigeminal nerve
at different level or structures that are innervated by this nerve
[14]. It may induce neuronal signal to sensory trigeminal nucleus
through the gasserian ganglion which constitute an afferent
pathway of their reflex arc [14]. Others have suggested that afferent
impulses are transmitted to the peripheral sensory nucleus of the
trigeminal nerve and spinal nucleus of trigeminal nerve [14]. The
sensory nuclei connect with the autonomic vagal motor nucleus
by through short internuncial fibre to the vagal motor nucleus of
the medulla [14]. The vagal parasympathetic nerve fibre cell bodies
with descending cardiac fibers are located within the dorsal motor
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nucleus of the vagus and the nucleus ambiguous, from where
cardioinhibitory fibers arises and terminate in the myocardium
causing bradycardia, asystole and rarely arrthymia. Oculocardiac
reflex (a variant of TCR) is induced by mechanical stimulation of
ocular and periocular structure innervated by CNV1, is elicited by
stimulation of the afferent pathway of the long ciliary nerve (CNV2),
submucosa of the nose by nasociliary branch of CNV1, sensory
branch of CNV2 OR V3 [15,16].
Premedication with Anticholinergic drugs [such as atropine]
can lead to cessation of irritation from surgical manipulation so
as to disrupt the reflex that trigger the response [13]. Appropriate
selection of Anticholinergic is needed in cases in which
manipulation of the cavernous sinus is inevitable. Glycopyrrolate
has been found to be has been found to be superior to atropine
in managing TCR in view of central anticholinergic syndrome of
atropine as it crosses blood brain barrier [17]. Atropine has been
found to be effective in treating refractory TCR, while glycopyrrolate
is considered for prevention during further surgical manipulation
of the trigeminal nerve or structure it supply or with pacemaker
on insertion [11,17]. Defining a clear-cut determinant for those
patients with greater risk of TCR following Skull Base Surgery
(Transsphenoidal Surgery) has been elusive. No correlation of age,
sex, tumor history, method of anesthesia, duration and distribution
of clinical symptoms have been traced to TCR. Reports have shown
that important determining factor is cavernous sinus thrombosis
manipulation. Another predicting factor of the doubtful acceptance
is intravenous anesthesia surfactants potentiating TCR [18], but
now clear evidence has been found.
Management of TRC involved early detection of bradycardia
and or hypotension with continuous monitoring of hemodynamic
stability, stoppage of all surgical manipulation. In the work by
Koerbel et al, 80% of the patient had TCR during Skull Base Surgery
hemodynamic parameters return to normal within 20 seconds of
stopping surgical stimulation Atropine has been found useful in
preventing recurrence of the reflex [19].

Conclusion

TCR should be discussed with all team members including the
anesthetists involved in Skull Base Surgery in view of preparation
for identification. Every skull base surgeon should be aware of the
occurrence of TCR and strive to prevent it or treat it when it occurs
with available pharmacological agents.
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