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ABSTRACT
A 75-year-old female patient presented with a suspected 
recurrence of a clival chordoma. The tumor was re-
sected using the infratemporal fossa type B and anterior 
petrosal approach with the help of a neurosurgeon. 
During cauterization of the trigeminal nerve, the 
patient developed cardiac arrest for approximately 10 
seconds because of the trigemino-cardiac reflex (TCR). 
After several sternal compressions, there was return of 
spontaneous circulation. The operation was resumed 
after the circulatory dynamics stabilized. Subsequently, 
the surgery was completed with partial resection of 
the tumor without the recurrence of cardiac arrest. 
The pathological diagnosis was chondrosarcoma, and 
postoperative treatment with radiotherapy was started. 
Stimulation of the sensory branches of the trigeminal 
nerve induces TCR. There are reports of TCR develop-
ing in approximately 10% of skull base surgery cases 
in the absence of atropine administration. We report a 
rare case of TCR during the surgical procedure for the 
treatment of a skull base chondrosarcoma.
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The trigemino-cardiac reflex (TCR) is caused by central 
or peripheral stimulation of the sensory branches of the 
trigeminal nerve. It is characterized by sudden bradycar-
dia, cardiac arrest, hypotension, respiratory arrest, and 
intestinal hypermobility. It has been reported mainly in 
surgery performed on the skull base and brainstem le-
sions. In the present study, we experienced a case of car-
diac arrest of approximately 10 seconds because of TCR 
during tumor resection using the infratemporal fossa 

type B approach (IFTB) and anterior petrosal approach. 
We describe the prognosis and prevention of TCR in 
skull base surgery with a review of the literature.

PATIENT REPORT
The patient was a 75-year-old female with no significant 
medical comorbidities. Two and a half years before 
her visit to our department, she developed a right 
abducent nerve palsy and was subsequently diagnosed 
with a skull base tumor. The neurosurgeon performed 
a tumor resection using the middle fossa and anterior 
petrosal approach. The intraoperative findings revealed 
a chordoma-like tumor with no obvious malignant find-
ings on histopathology. She was carefully managed and 
followed up as a case of chordoma, with the possibility 
of chondrosarcoma. Subsequently, the right abducent 
nerve palsy improved. However, the previous symptom 
recurred, this time accompanied by double vision, 
dizziness, and paresthesia of the right side of the face. 
The patient was admitted to the hospital for reoperation 
and was referred to our department for intraoperative 
co-management.

The oblique view of the cranial magnetic resonance 
image showed irregularities; a T1-weighted image low, 
and T2-weighted image high intensity, extending from 
the caudal to the pyramidal region of the brainstem 
(Fig. 1). Due to the position of the mass, damage to 
the trigeminal and abducent nerves was anticipated. 
However, the patient’s hearing was equal bilaterally, 
the caloric test was normal, and no facial nerve palsy 
was observed. Therefore, it was assumed that the lower 
cranial nerves were not affected. There were no other 
underlying diseases or physical findings that would in-
dicate potential complications during anesthesia. Based 
on the results of these examinations, it was necessary to 
use the previous operation site and to approach the right 
side of the oblique caudal to the pyramid and anterior 
part of the brainstem. Hence, tumor resection with an 
anterior petrosal approach and IFTB was planned.

The surgery was performed following a typical 
procedure, and the third branch of the trigeminal nerve 
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was exposed. When the third branch of the trigeminal 
nerve was cut, the patient went into cardiac arrest for 10 
seconds. Immediately, the anesthesiologist was able to 
restore sinus rhythm and circulation by administering 
atropine and performing chest compressions. Oxygen 
saturation was maintained at 100% and CO2 concentra-
tion was appropriately controlled at 35–40 mmHg. 
Further, intraoperative anesthesia depth was appropriate 
at 40–50 BIS index, and circulation was stable; hence, 
we concluded that the TCR had occurred. The surgery 
was then completed uneventfully. Histpathology of the 
specimen revealed chondrosarcoma, and postoperative 
radiation therapy (VMAT 60Gy/30Fr) was started. 
Seven years postoperatively, the patient remains on 
regular outpatient follow-up and there is no apparent 
increase in tumor size.

DISCUSSION
Histologically, chondrosarcoma is derived from primi-
tive mesenchymal cells and embryonic remnants of 
cartilage membranes. This neoplasm can occur in any 
bone in the body; however, it rarely develops at the 
base of the skull. The global incidence is estimated 
to be 0.03 per 100,000 of the general population. The 
reported incidence of chondrosarcoma at the skull base 
is approximately 5% of all chondrosarcoma patients. 
In general, complete resection is considered a curative 
treatment. However, complete removal of the tumor in 
the skull base is difficult due to the presence of adjacent 
vital organs, and there is no standardized treatment for 
this disease. Sbaihat et al.1 evaluated 13 cases treated 

in their department and stated that surgery should be 
the initial treatment of choice. They also recommended 
postoperative radiation for high-grade malignancy, 
residual, or recurrent cases.

The approach is crucial in planning for surgical 
resection. In lateral craniotomy, such as IFTB, the 
third branch of the trigeminal nerve is sacrificed, thus 
the risk for developing TCR is present. TCR was first 
reported more than a century ago in animal studies 
by Kratschmer.2, 3 This phenomenon is well known in 
clinical practice and has been reported in a number of 
neurosurgical and otolaryngological surgeries, such as 
cerebellopontine angle and peri-brainstem surgery,4 
trigeminal nerve surgery, transsphenoidal pituitary 
surgery, subdural abscess, Le Fort I osteotomy, and 
peri-ocular surgery. Schaller et al. reported that TCR 
occurred in 11% of skull base surgery in 1999.5 A 
similar percentage of incidence (8.9%) was reported in a 
recent review.6 TCR does not usually lead to significant 
sequelae; however, one case was reported to result in 
death.7 In addition, another case reportedly induced 
coronary artery spasm.8 Thus, the risk of mortalities 
related to TCR-induced cardiovascular events should be 
considered low but not absent. However, the underly-
ing mechanism of the physiological function of the 
brainstem reflexes remains unclear. Schaller et al.9 sug-
gested empirically that the TCR may be a central reflex 
that causes rapid cerebral vasodilation resulting from 
the excitation of oxygen-sensitive nerves in the rostral 
medulla ventralis lateralis. Therefore, risk factors such 
as hypercapnia, hypoxemia, shallow anesthesia, and 

Fig. 1. Preoperative magnetic resonance images. Arrowheads indicate tumor position.
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children with vagal predominance and narcotic, preop-
erative beta-blocker and calcium antagonist use should 
be avoided whenever possible. Atropine administration 
is considered an appropriate treatment for TCR.9

The present case involved a tumor located at the 
skull base and required a lateral craniotomy and IFTB 
approach to ensure a wide view. A thorough screening 
for the risk factors for the development of TCR was 
required since the third branch of the trigeminal nerve 
will be severed during the procedure. We retrospectively 
reviewed the patient’s history and status of anesthesia 
management for risk factors. The patient had no history 
of cardiac disease or epileptic seizures, and the occur-
rence of cardiac arrest during trigeminal nerve manipu-
lation was thought to be due to TCR. The following 
were done: examining the patient’s risk factors, SpO2 
was maintained at 100%, CO2 concentrations were 
appropriately controlled, and intraoperative anesthesia 
depth was appropriate; therefore, the remaining contrib-
uting factor could be the potential effect of the drugs. 
Remifentanil, one of the drugs used for this patient, has 
been widely used in Japan since around 2007 because 
of its short half-life. This drug may have been a possible 
trigger for TCR in this patient since it can cause severe 
bradycardia or cardiac arrest.10 A change in anesthetic 
management medication may have been considered. 
Additionally, the administration of prophylactic medica-
tion for bradycardia before severing the third branch of 
the trigeminal nerve was severed was needed. Atropine, 
an anticholinergic drug, is typically used for bradycardia 
or cardiac arrest and is effective in the management of 
TCR. In this case, it was only administered during the 
induction of anesthesia; therefore, no prophylactic effect 
was expected. In the event of cardiac arrest because of 
TCR, essential measures to restore sinus rhythm such 
as immediate surgical cessation, chest compressions, 
temporary cessation of remifentanil, and administration 
of atropine or epinephrine must be done. Most impor-
tantly, careful collaboration with the anesthesiologist 
while manipulating the area around the trigeminal nerve 
is required to avoid complications.

In conclusion, we have described the resection of 
a chondrosarcoma using the IFTB and anterior petrosal 
approaches. TCR developed during the procedure. It is 
important to note that circulatory depression can occur 
while performing surgical manipulations around the 
trigeminal nerve, and preoperative consultation with 
the anesthesiologist is required. Postoperative radiation 
therapy was also administered, and the tumor is still in 
remission seven years after treatment.
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