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Studying brainstem reflexes has allowed us
to understand the functionality and
interconnections of some cranial nerves
and brainstem structures. Additionally, they
can evaluate sensory fibers in the afferent
arch of cranial nerve reflexes. Brainstem
reflexes and other intraoperative
neurophysiological monitoring techniques
may provide a more complete assessment
to preserve function after interventions
Figure 1.

Our aim:

To analyze the contribution of brainstem
reflexes in multimodal intraoperative
neuromonitoring (IONM), including the
blink reflex (BR), H masseter reflex (H),
trigeminal hypoglossal reflex (THR), and
laryngeal adductor reflex (LAR), during the
monitoring of brainstem and posterior
fossa surgeries.

▪ First series that evaluates the role of all brainstem reflexes in
posterior fossa surgery together.

▪ Real-time monitoring: The main finding of this study was that
brainstem reflexes had more probability to raise an alert than
CoMEPs.

▪ The brainstem reflexes presented more technical difficulties than
CoMEPs as a group. THR and H-reflex were the most challenging
to obtain, meanwhile LAR and BR showed a high elicitability.

▪ Comparing this study to previous reports, the recordability of BR
and LAR was similar2,3, but it was lower for the THR4 and H
reflex5.

▪ Improving techniques will increase the capability of detecting
events, although elicitability of reflexes does not only rely on
technique, but also on appropriate material. For instance, in the
trigeminal reflex, most of stimulations in our sample were not
elicited using insulated needle electrodes, as it is recommended
in other studies for the H and THR.

▪ A larger sample and prospective studies are needed to
standardize a homogenous technique, which would help us to
evaluate the diagnostic power of these IONM modalities, study
them as biomarkers and create a suitable alert criteria.

➢ The most recordable reflex was the LAR with a high elicitability (90.3%) and less technical difficulties Chart 1 and 3.,
followed by the BR, with a recordability of 88.6%. The THR was the most difficult to obtain with a similar recordability to
the H reflex, 64.3% and 63.6% respectively.

➢ CoMEPs had a higher percentage of elicitability than reflexes Chart 2 and 4., being above 90% (97% for the VII and X
cranial nerves, 91.7% for the XII cranial nerve), except for the V cranial nerve, which was recordable in a 60% of the cases
with a 73.7% of pitfalls due to technical limitations (the higher percentage).

➢ Among all interventions, there were a number of 11 significant intraoperative events (52.4%): brainstem reflexes was the
first modality to raise an alert in a 63.3% of cases Chart 5., followed by CoMEPs in a 27.3% Chart 6. and neurotonic
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Brainstem reflexes represent a useful tool for monitoring
cranial nerves during brainstem and posterior fossa surgeries,
as they can be the first to raise an IONM alert and present
good correlation with postoperative outcome. Like CoMEPs,
they might not always be recordable and depend on proper
technical development and training.
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Warning Criteria

CoMEP
BR

LAR
Loss of signal or ≥ 50% of amplitude decrement

THR

H
Loss of signal

Free-
EMG

Neurotonic discharges

Technical parameters
Stimulation Recording

CoMEP
Transcraneal stimulation (C3-C4/Cz) with a 
short train of 3-5 pulses, duration 0.5 ms, 
ISI 2 ms

Masseter, facial, 
styloglossus muscle 
and vocal cords

BR
Supraorbital foramen, short train 3-5 st, ISI 
2 ms, 20-40 mA

O. oculi muscle

LAR
A pair of electrodes attached to the ET
Single pulse, 9-30 mA

Contralateral pair of
ET electrodes

THR
Under the zygomatic arch, 0.5 cm anterior 
to the temporo-mandibular joint. Short 
train, ISI 2 ms

Styloglossus muscle

H Similar location to THR, single pulse Masseter muscle
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Figure. 1. Common brainstem reflexes
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