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Trigeminocardiac Background: Trigeminocardiac reflex is a physiological phenomenon that may occur in head and
reflex; neck surgery, and is usually benign. However, it may present with exaggerated responses with
Trigeminal nerve; severe morbidity.

Orthognathic surgery Case report: Male patient, 26 years old, candidate for surgical treatment of zygomatic-orbital

complex fracture. The surgery with bilateral nasal packing placed at the end of the procedure
was uneventful. After being admitted to the post-anesthesia care unity, the patient complained
of shortness of breath and nausea. Pulse oximetry fell below 90% in ambient air, and 100% O, was
then offered through a Hudson mask. He showed no improvement in oximetry and presented with
worsening dyspnea, diffuse wheezing, reduced heart rate, and blood pressure. Atropine was
given, which raised the heart rate, but without resolution of hypotension and bronchospasm.
Our suspicion was of a trigeminal-cardiac reflex, and then the removal of the nasal packing was
done with complete remission of the signs and symptoms.
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Introduction

Discussion: Florian Kratschmer (1870) was the first to describe the influences of nasal mucosal
reflexes on respiration and circulation, which became known as Kratschmer’s reflex. It is a
reflex arc whose afferent originates in the nerve endings of the trigeminal nerve. The clinical
presentation of trigeminocardiac reflex is the occurrence of sudden bradycardia, hypotension,
apnea, and gastric hypermotility.

Conclusion: Trigeminocardiac reflex may be a protective neurogenic, oxygen-conserving
response with low morbidity, however, exacerbated in certain situations. The interaction
between surgeon and anesthesiologist, together with a careful monitoring of blood pressure
and heart rate are fundamental for diagnosis and treatment.

© 2018 Sociedade Brasileira de Anestesiologia. Published by Elsevier Editora Ltda. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

Reflexo trigémino-cardiaco tardio apoés cirurgia buco-maxilo-facial: relato de caso

Resumo

Justificativa: O reflexo trigémino-cardiaco é um fendmeno fisioldgico passivel de ocorrer em
cirurgias da cabeca e pescoco, e normalmente é benigno. Contudo, pode apresentar respostas
exageradas, com grave morbidade.

Relato de caso: Paciente masculino, 26 anos, candidato a tratamento cirrgico de fratura do
complexo zigomatico-orbitario. Ato cirlrgico sem intercorréncias com tamponamento nasal
bilateral no fim. Apos admitido na sala de recuperacao pos-anestésica, queixou-se de ‘‘falta
de ar’’ e nausea. A oximetria de pulso caiu abaixo 90% em ar ambiente e foi ofertado entédo O,
a 100% sob mascara de Hudson. Nao houve melhora da oximetria e apresentou pioria da disp-
neia, com sibilos difusos, reducdo da frequéncia cardiaca e da presséao arterial. Administrada
atropina, que elevou a frequéncia cardiaca, mas sem resolucao da hipotensao arterial e bron-
coespasmo. Aventamos a hipotese de reflexo trigémino-cardiaco e entéo foi feita a remocao do
tamponamento nasal com remissao completa dos sinais e sintomas.

Discussdo: Florian Kratschmer (1870) foi o primeiro a descrever as influéncias de reflexos da
mucosa nasal na respiracao e na circulacao, o que ficou conhecido como reflexo de Kratschmer.
Trata-se de um arco reflexo cuja aferéncia € originaria nas terminagcdes nervosas do nervo
trigémeo. A apresentacao clinica do reflexo trigémino-cardiaco é a ocorréncia de subita bradi-
cardia, hipotensao, apneia e hipermotilidade gastrica.

Conclusdo: O reflexo trigémino-cardiaco pode ser uma resposta neurogénica protetora,
oxigénio-conservadora, de baixa morbidade, contudo exacerbada em determinadas situacdes. A
interacao entre cirurgiao e anestesiologista, aliada a monitoracao criteriosa da pressao arterial
e do ritmo cardiaco, é fundamental para o diagnostico e o tratamento.

© 2018 Sociedade Brasileira de Anestesiologia. Publicado por Elsevier Editora Ltda. Este € um
artigo Open Access sob uma licenca CC BY-NC-ND (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

surgery and nasal fracture reduction. On pre-anesthetic
evaluation he denied allergies, other comorbidities, use of

The trigeminocardiac reflex (TCR) is often a benign phys-
iological phenomenon that may occur in head and neck
surgeries.” The occurrence of a stimulus at any point
along the trigeminal nerve can trigger several undesired
responses, such as bradycardia, bradypnea and hypotension,
among others; exaggerated responses may result in severe
morbidity.

The aim of this study is to report a TCR case and its out-
come, as well as to review the literature addressing this
phenomenon.

Case report

Male patient, 26 years old, 60kg, who had an automobile
accident and was candidate for zygomatic-orbital complex

medications or addictions, and anesthesia-surgical history
without complications. His Previous neurological evaluation,
physical examination, and additional tests were normal,
then classified as ASA I.

In the operating room, adequate venous access and moni-
toring were performed. Anesthetic induction was performed
with intravenous midazolam (4 mg), fentanyl (180 .g), dex-
troketamine (15mg), propofol (120mg), dexamethasone
(9mg), and cisatracurium (9 mg), and orotracheal intuba-
tion was uneventful. Oxygen, medicinal air, and sevoflurane
were used for maintenance of anesthesia in a carbon
dioxide absorber system and volume-controlled mechanical
ventilation. At the end of surgery, intravenous ketoprofen
(100 mg) and dipyrone (2 g) were also administered.

The surgical procedure was uneventful and lasted
180 min. Bilateral nasal packing was performed by the
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surgical team with dressings lubricated in retinol ointment
(50001U.g7"), cholecalciferol (9001U.g~"), and zinc oxide
(150mg.g~"). At the end of the procedure, neuromuscular
block was reversed with intravenous neostigmine (2.4 mg)
associated with atropine (1 mg), and the patient was extu-
bated uneventfully.

At that time, the patient was responsive to verbal com-
mand, 95% pulse oximetry (PO) in ambient air, heart rate
(HR) 88 beats per minute (BPM), and blood pressure (BP) of
135 x 90 mmHg, and without complaints. He was then taken
to the Post-Anesthesia Care Unit (PACU). About 10 min after
being admitted to PACU, the patient initially reported dys-
pnea and nausea. PO dropped from 96% to a maximum of 92%
in ambient air, and 100% humidified O, was offered via Hud-
son mask; however, there was no improvement in dyspnea
or PO. Suddenly, his HR decreased from 80-90 to 40 BPM
in sinus rhythm, and blood pressure fell from 130 x 90 to
90 x 60 mmHg; the patient was very anxious. Intravenous
bolus of atropine (1 mg) was administered, with HR increase
to 50BPM, but without hypotension resolution. Pulmonary
auscultation revealed diffuse wheezing in both hemithorax.

We hypothesized that the condition could be a
Kratschmer reflex and requested the immediate removal of
his nasal packing. From then on, in up to approximately five
minutes, there was progressive and complete remission of
all signs and symptoms reported. There was no epistaxis,
and the blood pressure, HR, and PO values returned to their
initial values and pulmonary auscultation was normal.

The patient was discharged from the PACU to the ward
with a Modified Aldrete Score of 10 and without complaints.
His stay in the ward lasted 120 min, and hospital discharge
occurred on the second postoperative day.

Discussion

In 1870, Florian Kratschmer was the first to describe the
influence of nasal mucosal reflexes on respiration and cir-
culation, which became known as Kratschmer reflex (KR).
In 1969, Blanc confirmed that nasal mucosa stimulation
causes bradypnea, bradycardia, and hypotension in dogs
under anesthesia. However, since 1908, the oculocardiac
reflex (OCR) is the best-known and well-established subtype
of TCR.!

It is a reflex arc whose afferent originates in the nerve
endings of the ophthalmic (V1), maxillary (V2), or mandibu-
lar (V3) division of the trigeminal nerve. The afferent
stimulus reaches the Gasser ganglion and from there to
the sensory nucleus of the V pair at the level of the 4th
ventricle floor. The association occurs through the short
internucial fibers in the reticular formation, which commu-
nicate with the efferent pathway in the motor nucleus of the
vagus nerve.'~3 Hence the trigeminocardiac or trigeminova-
gal reflex terminologies are more specific and anatomically
more descriptive than the other subtypes or variants, such as
KR, OCR, oculocutaneous reflex, immersion reflex (the most
powerful known autonomic reflex), and maxilo-mandibular-
cardiac reflex."*

In theory, a mechanical (the most reflexogenic), chemi-
cal, thermal, or electrical stimulus in the peripheral sensory
territory (V1, V2 and V3), in the intracranial part of the
trigeminal nerve or in the Gasser’s ganglion (GG) can trigger

TCR, which allows its classification in peripheral, central,
or ganglionar. Ophthalmic procedures or situations that
increase intraocular pressure are well known and there
are reports of TCR even in blepharoplasties.’? Procedures
involving orbital manipulations may present 90% incidence.
Craniofacial surgeries, particularly those involving bone
mobilization and skull base surgeries, such as those per-
formed at the cerebellopontine angle, cavernous sinus, and
pituitary fossa, are potentially reflexogenic. In transsphe-
noidal hypophysectomy, for example, TCR may occur in 10%
of cases.? In this case, the nasal packing could have been
the triggering mechanical stimulus.

The usual clinical presentation of TCR is the occurrence
of sudden bradycardia, hypotension, apnea, and gastric
hypermotility. Heart block, short QT interval, sinus arrest,
asystole (even without bradycardia prodrome), and ven-
tricular fibrillation have also been described."? Therefore,
the manifestations may vary, depending on the point of
reflex stimulation.* GG stimulation may trigger sympathetic
responses, such as tachycardia and hypertension; this is
because GG has sensory fibers (V1, V2 and V3), motor
fibers (V3), and sympathetic fibers of the carotid plexus.*
Other factors may explain the various TCR manifestations,
such as polysynaptic connections (many still need clarifica-
tion) and the role of other areas of the brainstem, other
than those placed here;* moreover, the peripheral recep-
tors of the V pair are not equally sensitive.’ There are
important anatomical variations in the pathways that form
the various reflex arches of TCR. Our patient presented
with classic clinical manifestations, in addition to bron-
chospasm, which should have favored the maintenance of
low pulse oximetry even with O, supplementation. In the
TCR variant described nearly 150 years ago, Kratschmer
demonstrated that nasal irritants (cold air, cigarette smoke,
ammonia, chloroform and others) also caused laryngospasm
and bronchoconstriction.” The complaint of nausea in this
case may, in theory, be associated to gastric hypermotility.

There are several factors that contribute to the occur-
rence of TCR, such as hypercapnia, hypoxemia, acidosis,
superficial anesthesia, exacerbated basal vagal tone (chil-
dren), use of opioids, and use of beta-blockers and calcium
channel blockers.'™ In addition to potent nasal mechani-
cal stimulus due to nasal packing, it is possible that our
patient was also exposed to hypercapnia and hypoxemia,
although mild and residual, so common in the immediate
post-extubation period. Moreover, the nasal packing may
have expanded by absorption of blood and secretions and
amplified the afferent mechanical stimulus. These factors
may have contributed to the onset of TCR. On the other
hand, the atropine used for neuromuscular blockade rever-
sal, due to its anticholinergic effect, could have had a
protective effect on the triggering of TCR.

Improvement of these predisposing factors, smooth and
careful manipulation in the area of trigeminal nerve inner-
vation, and immediate discontinuation of this manipulation
may resolve most cases.” Local anesthetic infiltration along
the afferent pathways of TCR may also be useful.! It is
well-reported that OCR is fatigable, and since TCR is more
generic terminology for the same phenomenon,* it may be
that subsequent manipulations may attenuate the clinical
manifestations. If there is still no improvement, pharmaco-
logical strategies are necessary: first, anticholinergics and,
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in case of unsatisfactory response, the use of adrenaline
is required. In cases of hemodynamic collapse, which are
extremely rare, resuscitation maneuvers must be initiated.’
In our case, the stimulus withdrawal allowed the condition
resolution, as the anticholinergic response resulted only in
the partial improvement of the clinical picture, which is in
agreement with reports of other authors.®

Interest in this phenomenon has recently surfaced and
its presence seems to be linked to organic homeostasis.*
Complex neurophysiological responses with endogenous
protective effects, such as tolerance to ischemia, hiber-
nation, and diving reflex, are described.?? In response to
hypoxic environment, the reflex stimulation of V1 results
in bradycardia (parasympathetic response), vasoconstric-
tion, and increased blood pressure (sympathetic response),
the reserve of oxygen is preserved during apnea.” Thus,
TCR has been seen as a protective reflex linked to oxygen
conservation, that is, it reduces the consumption of oxy-
gen in the presence of insults that may decrease the oxygen
supply.’

Recently, several authors have considered that TCR may
have late manifestations (hours, days, or even months) after
the stimulus.* It is possible that our case fit this situation, as
the patient was already with a nasal packing at the time of
extubation. When triggered, it seems to be possibly associ-
ated with late hearing loss, tinnitus,?> and sleep disorders.*
Researches try to elucidate the neuroprotective role that
TCR may eventually play as a preconditioning strategy for
ischemia.?

Conclusion

It is possible that TCR may be a neurogenic protective and
oxygen-conservative response with low morbidity, yet exac-
erbated in certain situations. The ‘‘vagal’’ or ‘‘cardiac’’
terminology seems incomplete and inadequate, as the man-
ifestations may also be sympathetic. Finally, the interaction
between surgeon and anesthesiologist, together with careful
monitoring of blood pressure and heart rate, is fundamental
for diagnosis and treatment.
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