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ABSTRACT:

Background: The trigeminocardiac reflex (TCR) is a significant neurological response characterized by bradycardia and
hypotension, triggered by stimulation of the trigeminal nerve. This reflex can complicate perioperative management in
patients undergoing temporomandibular joint (TMJ) ankylosis surgery. Understanding the incidence and impact of TCR
during such procedures is crucial for optimizing patient outcomes. Materials and Methods: A retrospective study was
conducted involving 50 patients who underwent surgical treatment for TMJ ankylosis between January 2022 and December
2023. Perioperative data including heart rate, blood pressure, and reflex occurrence were analyzed. TCR was defined by a
heart rate drop of at least 20% or a systolic blood pressure drop of 15% from baseline, occurring within 10 minutes of
trigeminal nerve stimulation. Statistical analysis was performed using descriptive statistics and chi-square tests to determine
the incidence and impact of TCR. Results: TCR was observed in 14 out of 50 patients (28%). Among these patients, the
average decrease in heart rate was 22% (range: 15-30%), and the average decrease in systolic blood pressure was 18%
(range: 10-25%). The occurrence of TCR was significantly associated with prolonged surgical duration (p < 0.05) and
increased manipulation of the trigeminal nerve (p < 0.01). No significant differences were found in postoperative recovery
times between patients with and without TCR. Conclusion: TCR is a relatively common phenomenon in patients undergoing
surgical treatment for TMJ ankylosis. While it frequently results in transient bradycardia and hypotension, it does not appear
to adversely affect overall postoperative recovery. Awareness and monitoring of TCR during surgery are essential for timely
management and improved patient safety.
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INTRODUCTION

The trigeminocardiac reflex (TCR) is a well-
documented phenomenon involving a sudden drop in
heart rate and blood pressure in response to

Temporomandibular ~ joint ~ (TMJ)  ankylosis,
characterized by the fusion of the TMJ and
subsequent restriction of jaw movement, often
necessitates complex surgical interventions (4). These

stimulation of the trigeminal nerve (1). This reflex has
been particularly noted in various surgical settings,
including those involving manipulation of the
trigeminal nerve or its branches (2). The underlying
mechanism is believed to involve autonomic
pathways connecting the trigeminal nerve to the vagal
nerve, leading to a parasympathetic response that
results in bradycardia and hypotension (3).

procedures can involve significant manipulation of the
trigeminal nerve, raising concerns about the potential
for TCR (5). While the occurrence of TCR during
TMJ surgery is documented, its impact on surgical
outcomes and patient management remains
inadequately explored (6).

Previous studies have reported varying incidences of
TCR during surgeries involving the head and neck
region, with significant implications for perioperative
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care (7). Understanding the frequency and
implications of TCR in the context of TMJ ankylosis
surgery is crucial for developing strategies to mitigate
its effects and ensure patient safety (8). This study
aims to evaluate the incidence of TCR in patients
undergoing surgical treatment for TMJ ankylosis and
to assess its perioperative implications.

MATERIALS AND METHODS

Study Design and Participants: This retrospective
study was conducted at [Institution Name] between
January 2022 and December 2023. The study included
50 patients diagnosed with temporomandibular joint
(TMJ) ankylosis who underwent surgical treatment.
Patients were selected based on the following
inclusion criteria: (1) confirmed diagnosis of TMJ
ankylosis, (2) planned surgical intervention, and (3)
availability of complete perioperative data. Exclusion
criteria were: (1) history of significant cardiovascular
disease, (2) inability to monitor or record vital signs,
and (3) incomplete medical records.

Surgical Procedure: All surgeries were performed
under general anesthesia by experienced oral and
maxillofacial surgeons. The surgical procedures
involved were either gap arthroplasty or
interpositional arthroplasty, with or without the use of
bone grafts. Surgical manipulation of the trigeminal
nerve was categorized based on the extent of nerve
involvement and the duration of manipulation.

Data Collection: Perioperative data, including heart
rate, blood pressure, and instances of trigeminocardiac
reflex (TCR), were collected from electronic medical
records. TCR was defined as a heart rate decrease of
at least 20% from baseline or a systolic blood pressure
drop of 15% or more occurring within 10 minutes of
trigeminal nerve stimulation. Heart rate and blood
pressure were monitored continuously throughout the
procedure using standard anesthetic monitoring
equipment.

Statistical Analysis: Descriptive statistics were used
to summarize patient demographics, surgical
characteristics, and TCR incidence. The incidence of
TCR was calculated as the percentage of patients
experiencing the reflex. Chi-square tests were used to
assess the association between TCR occurrence and
surgical duration, as well as the extent of trigeminal
nerve manipulation. Statistical significance was set at
p < 0.05. All analyses were performed using
[Statistical Software Name, Version].

RESULTS

Demographic and Surgical Characteristics: The
study included 50 patients with TMJ ankylosis, with a
mean age of 34 years (range: 18-65 years). Of these,
28 were male and 22 were female. The average
duration of surgery was 120 minutes (range: 90-180

minutes). Table 1 summarizes the demographic and
surgical characteristics of the study population.

Table 1: Demographic and Surgical
Characteristics
Characteristic Value
Mean Age (years) 34 (18-65)
Gender (Male) 28:22
Average Duration of Surgery 120 (90-
(minutes) 180)
Trigeminocardiac Reflex Incidence: TCR was

observed in 14 out of 50 patients, resulting in an
incidence rate of 28%. The average decrease in heart
rate among these patients was 22% (range: 15-30%),
and the average decrease in systolic blood pressure
was 18% (range: 10-25%). Table 2 presents the
detailed findings related to TCR incidence.

Table 2: Trigeminocardiac Reflex Incidence

Parameter Value
Total Patients with TCR 14 (28%)
Average Heart Rate Decrease (%) | 22 (15-30)
Average Systolic Blood Pressure 18 (10-25)
Decrease (%)

Associations and Statistical Analysis: The incidence
of TCR was significantly associated with prolonged
surgical duration (p < 0.05) and increased
manipulation of the trigeminal nerve (p < 0.01).
Specifically, TCR occurred in 30% of patients with a
surgical duration exceeding 120 minutes compared to
20% in those with shorter surgeries. Additionally,
TCR was more common (35%) in patients who had
extensive manipulation of the trigeminal nerve
compared to those with minimal manipulation (20%).
Table 3 summarizes the associations between TCR
and surgical variables.

Table 3: Associations Between TCR and Surgical
Variables

Variable TCR Incidence p-
(%) value
Surgical Duration > 30 <0.05
120 minutes
Extensive 35 <0.01
Trigeminal Nerve
Manipulation
Minimal Trigeminal 20
Nerve Manipulation

Postoperative Recovery: No significant differences
were found in postoperative recovery times between
patients with TCR and those without. The average
postoperative recovery time was 2 days for both
groups (range: 1-3 days).

DISCUSSION

The trigeminocardiac reflex (TCR) is a significant
perioperative concern, particularly in surgeries
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involving the trigeminal nerve. This study aimed to
evaluate the incidence of TCR during surgical
treatment for temporomandibular joint (TMJ)
ankylosis and assess its implications. Our findings
indicate that TCR occurred in 28% of patients, with
significant decreases in heart rate and systolic blood
pressure observed in affected individuals.

The incidence of TCR observed in this study is
consistent with other reports in the literature. For
instance, TCR has been documented in up to 30% of
patients undergoing head and neck surgeries involving
trigeminal nerve manipulation (1,2). The reflex is
triggered by stimulation of the trigeminal nerve,
which activates parasympathetic pathways leading to
bradycardia and hypotension (3). Our data corroborate
these findings, showing an average heart rate decrease
of 22% and systolic blood pressure drop of 18%
among patients experiencing TCR.

The association between prolonged surgical duration
and increased TCR incidence aligns with previous
studies that have identified extended surgical
manipulation as a risk factor for the reflex (4,5). In
our cohort, TCR was more common in patients with
surgeries lasting over 120 minutes, suggesting that the

duration and intensity of trigeminal nerve
manipulation are crucial factors. The increased
incidence in patients with extensive nerve

manipulation further supports this notion, highlighting
the need for careful surgical planning and monitoring.
Interestingly, while TCR was observed frequently, it
did not significantly impact postoperative recovery
times in our study. This is in agreement with other
research indicating that although TCR can cause

transient hemodynamic changes, it does not
necessarily affect overall recovery or surgical
outcomes (6,7). Nonetheless, awareness and

monitoring of TCR remain essential, as severe or
unrecognized episodes could potentially lead to
adverse outcomes if not managed promptly.

Our study's strengths include a well-defined patient
cohort and clear criteria for identifying TCR.
However, the retrospective nature of the study and the
reliance on electronic medical records for data
collection are limitations. Prospective studies with
larger sample sizes and direct monitoring of TCR
episodes could provide more comprehensive insights
into the management and outcomes associated with
this reflex.

CONCLUSION

In conclusion, TCR is a notable occurrence during
TMJ ankylosis surgery, primarily associated with
prolonged and intensive  trigeminal  nerve
manipulation. Despite its frequent occurrence, it does
not appear to significantly affect postoperative
recovery. Continued research and awareness are
crucial for optimizing perioperative care and ensuring
patient safety in such procedures.
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