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Abstract

Anisocoria after induction of general anesthesia may indicate a severe cerebrovascular disorder. We
encountered a case in which anisocoria in the left and right eyes was noticed after induction of general
anesthesia, and the surgery was canceled. The patient was a 53-year-old woman with a history of
hypertension. She received general anesthesia 10 years ago, but the details were unknown.

Anesthesia was induced with propofol, remifentanil, and rocuronium, followed by nasal intubation. No
significant change was observed in vital signs during the induction of anesthesia. After intubation, the
pupils were checked according to the protocol for observing pupil diameter. The pupil size was found to be
unequal, measuring 1 mm in the left eye and 4 mm in the right eye. A cerebrovascular disorder was
suspected; thus, the surgery was canceled, and the patient was awakened and extubated. Neurological
symptoms such as limb movements were checked after awakening, and no disorientation or motor
dysfunction was detected in the patient. However, her pupils remained unequal, measuring 2 mm in the left
eye and 4 mm in the right eye. Regarding light reflex, the left eye was miotic, but the right eye remained
mydriatic. The pupillary symptom persisted even during discharge the next day. Since our hospital is a solely
dental hospital, following discharge, after consulting the ophthalmology department of a nearby medical
university hospital, the patient was diagnosed with pupillotonia, as she had been experiencing light
dazzling in only her right eye for seven years, had no light reflex but near reflex, and was miotic due to the
use of pilocarpine hydrochloride eye drops, which promotes miosis.

The patient has had these symptoms in the right eye for seven years, and it is possible that she had
anisocoria during the preoperative examination at this time. If anisocoria had been detected and examined
carefully during the preoperative examination, there would have been no need to cancel the surgery. In this
case, we strongly felt that the pupils must be checked during the preoperative examination.
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Introduction

Anisocoria is defined as pupils with a diameter difference of >0.4 mm between the left and right eye [1]. As
the appearance of anisocoria after induction of general anesthesia may indicate severe cerebrovascular
disorder [2], immediate action is required. This is because hemodynamics may fluctuate significantly when
general anesthesia is introduced. The history of head trauma or Adie syndrome is well-known as the main
cause of anisocoria during general anesthesia. Nevertheless, anesthesiologists tend to forget to inquire
about the history of head trauma or Adie syndrome at preoperative examination and forget to check the
pupils; thus, the cause is often overlooked.

We herein report a case in which anisocoria was noticed after induction of general anesthesia, following
which surgery was canceled. We obtained the patient’s written consent for this case report. In addition, we
sought ethical considerations, such as personal information protection.

Case Presentation

The patient was a 53-year-old woman with a body height of 150 cm and a weight of 55 kg. She was
scheduled for cyst extraction and tooth extraction for a jaw cyst of the right mandibular third molar. She had
a history of hypertension and was taking calcium channel blockers (amlodipine besylate 2.5 mg/day) orally.
Preoperative examination revealed no abnormalities. Although we should have checked the pupillary system
during the examination according to the preoperative protocol, the diameter of the left and right pupils was
not checked in this patient. The patient received general anesthesia for tonsillectomy 10 years ago, but the
details were unknown.

Premedication was not administered. The blood pressure (BP) at admission was 168/102 mmHg. After
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securing the intravenous access, the patient was anesthetized with 60 mg propofol and 0.3 pg/kg/min
remifentanil. After administering 35 mg rocuronium, tramazoline hydrochloride using a cotton swab was
applied to the left and right nasal cavities, and nasotracheal intubation through the right nasal cavity was
performed. Intubation was performed smoothly in a short period. BP immediately after tracheal intubation
was 153/94 mmHg. After intubation, the diameters of the left and right pupils were evaluated and found to
be unequal, measuring 1 mm in the left eye and 4 mm in the right eye (Figure 1).

FIGURE 1: Pupil diameter after tracheal intubation

A cerebrovascular disorder was suspected; thus, the surgery was canceled to check the neurological
symptom, and the patient was awakened and extubated. Neurological symptoms were evaluated after
awakening, and the patient was found to have no disorientation or motor dysfunction. However, her pupil
diameter did not improve and was unequal (2 and 4 mm in the left and right eyes, respectively). Regarding
light reflex, the left eye was miotic, but the right eye remained mydriatic. The pupillary sign persisted even
during discharge the next day.

After discharge, the attending physician referred the patient to the neurology department of a nearby
medical university hospital for consultation. One week after the first visit to the neurology department, head
and neck magnetic resonance imaging and chest computed tomography revealed no abnormal findings.
Subsequently, the patient was diagnosed with pupillotonia after consulting the ophthalmology department
of the same university hospital as she had been experiencing light dazzling in only her right eye for seven
years, had no light reflex but near reflex, and was miotic due to the use of pilocarpine hydrochloride eye
drops, which promotes miosis.

Discussion

Pupillary muscles include sphincter pupillae muscles that constrict the pupil and dilator pupillae muscles
that dilate the pupil; sphincter pupillae muscles are controlled by parasympathetic nerves (oculomotor
nerves), whereas dilator pupillae muscles are controlled by sympathetic nerves. In the cerebrovascular
disorder suspected in our case, anisocoria appeared because oculomotor nerves were compressed and
blocked. In addition, in pupillotonia diagnosed in this case, it is thought that postganglionic fibrotic
disorder of oculomotor nerves causes anisocoria, and this pupillotonia is called Adie’s pupil [1]. When
accompanied by the disappearance or weakening of the Achilles tendon reflex and knee jerk reflex, it is
called Adie syndrome, and it is often noticed following the occurrence of anisocoria during general
anesthesia [3-6]. Regarding other causes of anisocoria, it has been reported that it occurred in one patient
after the patient touched one eye with the finger that had been used to touch the scopolamine patch applied
to the auricle for postoperative nausea and vomiting (PONV) prevention before surgery [7]. It has also been
reported that anisocoria occurred when one eye was exposed to drugs after phenylephrine and lidocaine
solution was sprayed for fiberoptic intubation before surgery [8]. In addition, it has been reported that
anisocoria occurred after phenylephrine and lidocaine solution was administered to the nasal cavity for
nasotracheal intubation refluxed via the nasolacrimal duct and infiltrated one eye [9]. In all of the above
reports, anisocoria was noticed after the induction of general anesthesia, but surgery cancellation was not
required as the cause was known. In addition to drugs, it has been reported that anisocoria was noticed after
the induction of anesthesia. In that case, due to motor neuropathy of one eye, parasympathetic stimulation
of anesthetic induction drugs was attenuated [ 10]. It has also been reported that despite tonic pupils due to
previous facial trauma, anisocoria was not discovered before surgery but after induction of anesthesia [11].
Cerebrovascular disorders were suspected in all these cases, and the surgery was canceled.

Anisocoria is observed in about 10-20% of healthy adults, and there are various cases, from physiological
cases and cases induced by drugs to cases requiring emergency treatment due to unknown causes [12]. If
anisocoria is detected preoperatively or the patient complains of such symptoms, we should pause and ask
to see an ophthalmologist. If anisocoria does not require intervention, the patient may proceed with the
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scheduled surgery because anisocoria is a preoperative finding that does not require intervention.

In this case, we discovered anisocoria after induction of general anesthesia, but the patient has had the
symptom in the right eye for seven years; thus, there could have been anisocoria during the preoperative
examination. If anisocoria had been detected preoperatively and examined carefully, there would have been
no need to cancel the surgery. In this case, we strongly felt the need to check the pupils and examine them
in more detail during the preoperative examination.

Conclusions

We encountered a case in which anisocoria in the left and right eyes was noticed after induction of general
anesthesia, and the surgery was canceled. In this case, the diameters of the left and right pupils were
unequal; thus, a cerebrovascular disorder was suspected, and the patient was awakened. The prolonged
surgery was performed after a close examination of anisocoria.

When the cause of anisocoria is unknown, it is an emergency, except when the cause of anisocoria is obvious
preoperatively or when it is thought to be drug-induced. In our case, because it was highly likely that the
patient had anisocoria before, checking it using a pen light during the preoperative examination was
necessary.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. McGee S: Evidence-Based Physical Diagnosis . Elsevier, Amsterdam, Netherlands; 2007. 10.1016/B978-1-
4160-2898-7.X5001-1
2. Inchingolo F, Tatullo M, Abenavoli FM, et al.: Severe anisocoria after oral surgery under general anesthesia.
Int ] Med Sci. 2010, 7:314-8. 10.7150/ijms.7.314
3. Ishihara M, Aoi R, Takahashi K: Anisocoria after anesthesia induction caused by Adie syndrome. ] Anesth.
2015, 29:315. 10.1007/s00540-014-1902-y
4. Jarmoc M, Shastri K, Davis F: Anisocoria after open reduction and internal fixation of a mandible fracture
under general anesthesia: a case report. ] Oral Maxillofac Surg. 2010, 68:898-901.
10.1016/j.joms.2009.02.010
5. Turnbull A, Marsh C: Peri-operative anisocoria - the importance of pupil assessment before general
anaesthesia. Anaesthesia. 2012, 67:1053-4. 10.1111/j.1365-2044.2012.07282.x
6. Kobayashi M, Takenami T, Kimotsuki H, Mukuno K, Hoka S: Adie syndrome associated with general
anesthesia. Can | Anaesth. 2008, 55:130-1. 10.1007/BF03016329
7. Lee DT, Jenkins NL, Anastasopulos AJ, Volpe AG, Lee BT, Lalikos JF: Transdermal scopolamine and
perioperative anisocoria in craniofacial surgery: a report of 3 patients. ] Craniofac Surg. 2013, 24:470-2.
10.1097/SCS.0b013e318275ec4a
8.  Prielipp RC: Unilateral mydriasis after induction of anaesthesia . Can ] Anaesth. 1994, 41:140-3.
10.1007/BF03009808
9. Piper N, Lacey |, Konstantatos A: Unilateral dilated pupil following nasotracheal intubation . Anaesth Rep.
2021, 9:e12142. 10.1002%2Fanr3.12142
10. TachiN, Tanase R, Sato A, Minami K, Okuda M: Anisocoria caused by benign parasympathetic impairment
after induction of general anesthesia. Aichi Gakuin Dent Sci. 2021, 34:39-42.
11. Terasaki H, Usuda H, Tanaka H, et al.: A case of cancellation due to anisocoria found after tracheal
intubation. ] Jpn Dent Soc Anesthesiol. 2007, 35:282-3.
12.  Lam BL,Thompson HS, Corbett JJ: The prevalence of simple anisocoria. Am ] Ophthalmol. 1987, 104:69-73.
10.1016/0002-9394(87)90296-0

2023 Harada et al. Cureus 15(1): €33803. DOI 10.7759/cureus.33803 30f3


https://dx.doi.org/10.1016/B978-1-4160-2898-7.X5001-1
https://dx.doi.org/10.1016/B978-1-4160-2898-7.X5001-1
https://dx.doi.org/10.7150/ijms.7.314
https://dx.doi.org/10.7150/ijms.7.314
https://dx.doi.org/10.1007/s00540-014-1902-y
https://dx.doi.org/10.1007/s00540-014-1902-y
https://dx.doi.org/10.1016/j.joms.2009.02.010
https://dx.doi.org/10.1016/j.joms.2009.02.010
https://dx.doi.org/10.1111/j.1365-2044.2012.07282.x
https://dx.doi.org/10.1111/j.1365-2044.2012.07282.x
https://dx.doi.org/10.1007/BF03016329
https://dx.doi.org/10.1007/BF03016329
https://dx.doi.org/10.1097/SCS.0b013e318275ec4a
https://dx.doi.org/10.1097/SCS.0b013e318275ec4a
https://dx.doi.org/10.1007/BF03009808
https://dx.doi.org/10.1007/BF03009808
https://dx.doi.org/10.1002%2Fanr3.12142
https://dx.doi.org/10.1002%2Fanr3.12142
https://mol.medicalonline.jp/en/archive/search?jo=ch9agdsm&ye=2021&vo=34&issue=
https://jglobal.jst.go.jp/en/detail?JGLOBAL_ID=200902228073612643
https://dx.doi.org/10.1016/0002-9394(87)90296-0
https://dx.doi.org/10.1016/0002-9394(87)90296-0

	A Case of Surgery Cancellation Following the Discovery of Anisocoria After Induction of General Anesthesia
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Pupil diameter after tracheal intubation

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


