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Summary: Bradycardia and asystole due to oculocardiac reflex (OCR) are poten-
tial intraoperative complications of periocular surgery. We report a case of asystole
due to OCR that occurred during surgical repair performed 40 hours after an
orbital blowout fracture. The patient had vomiting, bradycardia, and ocular motil-
ity disorder before the operation. During the operation, asystole occurred when
the entrapped tissue was grasped with forceps. After administration of anticholin-
ergic drugs, the heart promptly resumed beating, and no sequelae due to asystole
were observed after surgery. Before and during periocular surgery, it is important
for the surgeon to maintain a protective surgical procedure and communicate
appropriately with the anesthesiologist, including discussion of risks and emer-
gency measures. In addition, prolonged entrapment of the extraocular muscles
is likely to cause irreversible damage, so it is important to make a diagnosis and
perform surgery as soon as possible. (Plast Reconstr Surg Glob Open 2022;10:¢4544;

doi: 10.1097/GOX.0000000000004544; Published online 28 September 2022.)

INTRODUCTION

Oculocardiac reflex (OCR) is induced by pressure on
the eyeball or extension of the extraocular muscles. The
clinical symptoms of OCR include bradycardia, hypoten-
sion, and vomiting, because the periocular irritation is
transmitted from the trigeminal nerve to the visceral motor
nucleus of the vagus nerve in the medulla oblongata and
affects the heart and stomach via the vagus nerve.! OCR
occasionally occurs during periocular trauma, strabismus
surgery, and surgery for periocular tumors or trauma.? We
report a case of asystole due to OCR during surgery to
repair an orbital blowout fracture.

CASE REPORT

The patient was an 11-year-old girl. She was injured when
she was struck in the face by the foot of another individual
during volleyball practice. She began to vomit 15 minutes
after the injury, and gradually began to show drowsiness,
so she visited our emergency department later that night.
She was easily arousable (Glasgow Coma Scale of 14) and
had bradycardia, with a heart rate of about 50 beats/min.
Computed tomography images taken at the emergency
department indicated no organic brain damage and the
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presence of a left orbital floor fracture, which suggested the
diagnosis of brain concussion and blowout fracture (Fig. 1).
The patient was referred to plastic surgery by the emergency
department 2 days after the injury. Persistent vomiting,
bradycardia, and left ocular motility disorder were present
(Fig. 2), suspecting the oculocardiac reflex.

Emergency surgery began 40 hours after the injury. First,
we confirmed a positive forced duction test result. The trans-
conjunctival approach to the orbital floor revealed that the
orbital contents including the inferior rectus muscle were
entrapped at the orbital wall fracture line. During the opera-
tion, the heart rate was about 50 beats/min, but when the
incarcerated tissue was grasped with forceps, asystole occurred.
The anesthesiologist administered atropine (0.25mg), and 12
seconds later the heart resumed beating. Immediately after
the first atropine dose, bradycardia of about 40 beats/min
was noted, so additional atropine (0.25mg) was given. The
heart rate improved to about 70 beats/min and the surgical
procedure resumed (Fig. 3). The entrapped tissue was gently
grasped and released. Because there was no bone defect, no
implants were used. After confirmation of a negative forced
duction test result, the operation was completed. After the
operation, the heart rate was a stable 70-80 beats/min sinus
rhythm. There were no findings that suggested the presence
of sequelae due to asystole. The left ocular motility disorder
remained for some time after surgery, but was improved at
the 5-month follow-up (Fig.4).

DISCUSSION
OCR is caused by pressure on the eyeball or extension
of the extraocular muscles. In this patient, the infraorbital
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Fig. 1. Preoperative computed tomography image. A left orbital
blowout fracture is present.

Fig. 2. Preoperative photograph of the patient. A left ocular motil-
ity disorder is present. No areas of subcutaneous or subconjunctival
hemorrhage were found.

nerve (a branch of the trigeminal nerve) was compressed
due to an orbital floor fracture. Bradycardia and vomiting
resulted from the subsequent OCR. OCR is often improved
by removing the direct cause. Serious clinical signs include
severe bradycardia and asystole, but few deaths have been
reported. Anticholinergic drugs such as atropine are
administered to treat severe bradycardia. Cardiopulmonary
resuscitation is performed in response to asystole if there
is no improvement when the direct cause is eliminated or
anticholinergic drugs are administered. In this patient, for-
ceps directly grasping the tissue containing the infraorbital
nerve caused a severe OCR. Because the anesthesiologist
immediately administered atropine to treat the asystole,
cardiopulmonary resuscitation was not required.
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Fig. 4. Postoperative photograph of the patient. The left ocular
motility disorder was improved at the 5-month postoperative fol-
low-up examination.

During periocular surgery, it is not only important for
the surgeon to be attentive and careful; appropriate com-
munication with the anesthesiologist is equally important.
Before surgery begins, the risk of OCR and the planned
response if it occurs should be discussed. During surgery,
pulse rates and ECG waveforms should be continuously
monitored.” The surgeon and anesthesiologist should talk
to each other during periocular manipulation. If OCR
does occur, good communication will allow for prompt
action and avoidance of negative outcomes.

Preoperative administration of anticholinergic drugs
has been reported to prevent intraoperative bradycardia
and arrhythmias’ and may have been useful in preventing
cardiac arrest in patients with preoperative OCR, as in this
case. Although corticosteroids reduce swelling and may
reduce the induction of OCR caused by intraoperative
and postoperative compression, they have been reported
to increase the incidence of OCR during surgery and
should be used with caution.”

In this patient, the extraocular muscles were entrapped
due to an orbital floor fracture, resulting in an ocular motil-
ity disorder. Surgical intervention within 24-48 hours is
recommended because prolonged entrapment can cause
irreversible muscle damage.® In our case, it took more than
40 hours for the extraocular muscles to be released from the
injury due to the delayed referral. Therefore, it was likely that
the muscles were severely damaged, and 5 months was thus
required for the ocular motility disorder to improve. In the

Fig. 3. Assessment of intraoperative vital signs found bradycardia at 50 beats/min; asystole occurred at the moment the incarcerated tis-
sue was grasped. After a total of 0.5 mg atropine was administered, the heart rate improved to 70 beat/min.
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field of emergency medical care, intracranial hemorrhage is
suspected preferentially when vomiting and impaired con-
sciousness are present. At that time, attention is focused on
brain computed tomography scans and not on facial bone
computed tomography scans, which may delay the diagno-
sis.” Orbital blowout fractures are often so-called white-eyed
blowout fractures that are associated with ocular motility dis-
order but lack subcutaneous or subconjunctival hemorrhage
spots; periorbital fractures may be missed based on external
physical findings alone.” Therefore, facial bone computed
tomography examination results are indispensable. However,
itis also important to perform a brain computed tomography
examination, because 36%-88% of pediatric patients with
orbital floor fractures have intracranial injuries.’

CONCLUSIONS
We experienced a case of asystole due to OCR dur-
ing reduction surgery for an orbital blowout fracture. It
is important for the surgeon to be aware of the possibility
that the patient may develop severe bradycardia or asys-
tole due to OCR, and to respond quickly with appropriate
communication with the anesthesiologist.
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