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Abstract: Maxillary nerve block is widely used for treating trigeminal neuralgia. Common 
complications of the procedure include bleeding and sensory abnormalities, but ophthalmic 
complications have been rarely reported. A 60-year-old woman underwent maxillary nerve 
block for refractory trigeminal neuralgia. Ten minutes after the procedure had ended, the 
patient reported double vision when she tried to turn the left eye outward. After examination, 
the patient was presumed to have diplopia due to the abducens nerve block. However, the 
symptom disappeared approximately 30 minutes later without any treatment. Thus, to 
prevent diplopia, the dose of local anesthetics should be reduced. Moreover, negative 
blood aspiration should be confirmed during the injection. To the best of our knowledge, 
this is the first case to report diplopia after maxillary nerve block without neurolysis through 
the lateral infrazygomatic approach. 
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Introduction
Trigeminal neuralgia is one of the typical diseases that lead to neuropathic facial 
pain. Blockade of the trigeminal nerve branch in the affected area is a common 
treatment procedure. Bleeding and some sensory abnormalities are common side 
effects of trigeminal nerve block. In contrast, the incidence of ophthalmic compli
cations is relatively low.1 Chavali et al reported the case of a patient with trigeminal 
neuralgia, in whom alcohol neurolysis of the maxillary nerve through the lateral 
infrazygomatic approach caused diplopia.2 A few other papers reported diplopia 
occurring during trigeminal radiofrequency thermocoagulation or alcohol neuroly
sis with the approach through the foramen ovale.3–5 However, to the best of our 
knowledge, there have been no reports of diplopia after maxillary nerve block 
without neurolysis achieved through the lateral infrazygomatic approach. In this 
paper, we report a rare case of temporary diplopia that occurred after maxillary 
nerve block performed through the lateral infrazygomatic approach in a patient with 
trigeminal neuralgia, with a literature review of other diplopia cases after neurolysis 
or radiofrequency thermocoagulation.

Case Presentation
A 60-year-old female patient diagnosed with trigeminal neuralgia involving the left 
maxillary nerve had a severe pain score of 8 on the 11-point numerical rating scale 
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(NRS). The patient had been taking carbamazepine (600 mg/ 
daily), celecoxib (200 mg/daily), pregabalin (200 mg/daily), 
and tramadol (75 mg/daily) prescribed at the SMG-SNU 
Boramae Medical Center since July 2019. The patient com
plained of somnolence during the day and refused to increase 
the dosage of oral medication. Therefore, maxillary nerve 
block was performed for symptom control. Magnetic reso
nance imaging (MRI) showed no specific intracranial 
abnormality.

After the patient was placed in the supine position and 
a sterile drape was placed, the needle entry site was anesthe
tized with 0.5 mL of 1% lidocaine using a hypodermic 
needle horizontally. An experienced pain specialist (J Kim) 
inserted a 22-gauge spinal needle (Taechang Industry, 
Gongju-si, Chungcheongnam-do, Korea) into the upper 
pterygopalatine fossa using the lateral infrazygomatic 
approach under fluoroscopic guidance. When the needle 
tip was placed on the upper part of the pterygopalatine 
fossa in the fluoroscopic lateral view, close to the perpendi
cular plate of the palatine bone, which is the medial bound
ary of the fossa in the anteroposterior view, the contrast 
media was injected (Figure 1). After the contrast media 
sufficiently filled the pterygopalatine fossa without vascular 
uptake and confirming negative blood aspiration, a mixture 
of 5 mg dexamethasone in 1.5 mL 0.17% levobupivacaine 
was injected.6,7

Approximately 10 minutes after the nerve block, the 
patient complained about diplopia when trying to turn her 
eyes outward. On examination, the patient could not move 
her left eye laterally (Figure 2). On bedside ophthalmological 
examination, her visual acuity, pupil reflex, and cornea were 

found to be normal. We assumed that the abducens nerve had 
been blocked temporarily and decided to observe the patient 
for a while. However, the symptom disappeared approxi
mately 30 minutes later without any treatment. The patient 
was discharged on the same day without additional examina
tion and was instructed to visit the hospital in case of 
recurrence.

At the outpatient follow-up a month after discharge, 
the patient did not complain of any ophthalmic complica
tions; the pain severity had decreased from a score of 8 to 
3 on the 11-pointed NRS and patient satisfaction was 
significantly higher. The patient is planning to undergo 
pulsed radiofrequency neuromodulation therapy.

Ethics Statement
This study was approved by the Institutional Review Board 
(IRB) of SMG-SNU Boramae Medical Center (IRB No. 30- 
2020-086). We received the patient’s informed consent form 
about publishing all photographs and reports.

Discussion
Common side effects after trigeminal nerve block include 
sensory abnormalities, bleeding, and infection. However, 
ophthalmic complications are relatively rare. It occurs in 
approximately 0.02% of patients after alcohol neurolysis 
and approximately 2% after radiofrequency thermocoagula
tion to the trigeminal nerve.1,5 Previous cases of diplopia in 
patients who had undergone radiofrequency thermocoagula
tion and alcohol neurolysis are listed in Table 1. However, 
there was no previous case report of diplopia that was 
induced by local anesthetics alone in trigeminal nerve 

Figure 1 (A) Fluoroscopic anteroposterior view after contrast medium injection. (B) Fluoroscopic lateral view after contrast medium injection. 
Note: The contrast medium flowed into the inferior orbital fissure.
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block. Comparing with previous reports, our case shows 
diplopia with local anesthetics alone without alcohol neuro
lysis or radiofrequency thermocoagulation. Furthermore, it 
takes 2–6 months until complete recovery of diplopia, but in 
our case, the symptoms were resolved within 30 minutes. 
Therefore, we report a present case with literature reviews 
and hypotheses about the cause of diplopia.

There are three possible explanations for diplopia after 
maxillary nerve block under the lateral infrazygomatic 
approach. First, the anesthetic agent flows retrogradely from 
the sphenopalatine artery to the internal maxillary artery and 

terminates in the lacrimal and ophthalmic arteries that supply 
the lateral rectus muscle.8 Second, the anesthetic agent acci
dentally flows into the pterygoid plexus and drains into the 
cavernous sinus, affecting the abducens nerve, which runs 
through the lateral wall of the sinus.2 Lastly, direct diffusion 
of the anesthetic agent into the abducens nerve from the 
inferior to superior orbital fissure via the pterygopalatine 
fossa due to its proximity might cause diplopia (Figure 3).2,9 

In our case, considering the contrast spread pattern in the 
fluoroscopic figure, diffusion was the most likely cause.

Considering the following hypotheses, we suggest sev
eral precautions to minimize ophthalmic complications. 
First, when performing maxillary nerve block, sensory 
and motor stimulation can be used to locate the nerve 
more accurately and reduce complications. Second, to 
avoid transarterial and transvenous injection, it is impor
tant to carefully check the pattern of contrast spread and 
negative blood aspiration. A fluoroscopic technique such 
as digital subtraction angiography can be utilized. Last, to 
prevent direct diffusion of the anesthetic agent into the 
adjacent nerves, it is necessary to inject the appropriate 
volume of the agent. Empirically, 2.5–3.0 mL of anes
thetics are commonly used in maxillary nerve block; in 
our patient, we used 2.5 mL.10 According to an anatomical 
study, the volume of the pterygopalatine fossa in most 
dried skulls was below 1 cm3; the median volume was 
0.7 cm3. The empirical volume of local anesthetics 
injected, therefore, exceeds the volume of the pterygopa
latine fossa.11 The volume remaining after filling the pter
ygopalatine fossa may thus diffuse into adjacent structures. 

Figure 2 Clinical photos of (A) central gaze, (B) left-sided gaze, and (C) right-sided 
gaze with left-sided abducens nerve palsy. 
Note: Left-sided gaze is not possible with the left eye.

Table 1 Literature Review for Diplopia Following Percutaneous Procedures in Patients with Trigeminal Neuralgia

Author Age 
(Years)

Sex Procedure Approach Volume Symptom 
Onset

Complete 
Recovery 
(Months)

Causes Deduced from the 
Article

Chavali 

et al2
45 Male Alcohol 

neurolysis

Lateral 

infrazygomatic

Alcohol 

1 mL

Few seconds 2 Incidental intraarterial or 

intravenous injection

Choi et al3 35 Female Alcohol 

neurolysis

FO Alcohol 

0.5 mL

Right after 

procedure

3 Close anatomic proximity of 

the abducens nerve to 
trigeminal complex

Chatterjee 
et al4

42 Male RFA FO 5 minutes 
after 

procedure

6 Close anatomic proximity of 
the abducens nerve to 

trigeminal complex

Harrigan 

et al5
86 Male RFA FO Right after 

emergence of 

anesthesia

2 Close anatomic proximity of 

the abducens nerve to 

trigeminal complex

Abbreviations: FO, foramen ovale; RFA, radiofrequency ablation.
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Empirical volumes of anesthetic agents can cause ophthal
mic complications. Therefore, we suggest smaller volumes 
of local anesthetics for preventing side effects, such as the 
diplopia that occurred in our case. Further study of the 
ideal volume less than empirical volumes is needed for 
minimization of complications.

According to previous studies in dentistry, the inci
dence of ophthalmic complications, including diplopia, 
after maxillary nerve block for dental anesthesia is rela
tively high. Sved et al reported that 35% of patients 
developed diplopia after maxillary nerve block through 
the greater palatine canal.10 Maxillary nerve block for 
dental anesthesia is performed without ultrasound or 
fluoroscopy. However, it is routinely performed under 
fluoroscopic guidance for interventional pain management, 
such as when using the lateral infrazygomatic approach. 
Therefore, accurate positioning of the needle can be con
firmed; this may contribute to reduced diplopia or other 
ophthalmic complications. Lastly, the injection needle 
points toward the cephalad side in dental anesthesia but 
is relatively horizontal in trigeminal neuralgia treatment. 
There are two approach techniques to achieve maxillary 

nerve block in dental anesthesia: the high tuberosity 
approach and the greater palatine canal approach.12 In 
the high tuberosity approach, the needle insertion angle 
is approximately 45 degrees with the transverse plane of 
the head.12 In the greater palatine canal approach, the 
median optimal angle of inserting the needle into the 
greater palatine foramen is suggested to be 45.88 
degrees.13 However, in a study with 6 patients who under
went the lateral infrazygomatic approach, the optimal 
mean needle insertion angle with the transverse plane 
was suggested to be 27.7 degrees.14 Therefore, the injec
tate may flow more vertically during dental anesthesia. 
Considering the anatomical 3-dimensional image, it is 
more likely to spread to the inferior orbital fissure, subse
quently spreading to the superior orbital fissure, through 
which the abducens nerve passes (Figure 4).

In conclusion, we report a case of diplopia after max
illary nerve block in trigeminal neuralgia with a literature 

Figure 3 Schematic illustration of the pterygopalatine fossa. 
Abbreviations: FR, foramen rotundum; GPN, greater palatine nerve; IOF, inferior 
orbital fissure; LPN, lesser palatine nerve; MN, maxillary nerve; PTC, pterygoid 
canal; SPF, sphenopalatine foramen; SPG, sphenopalatine ganglion.

Figure 4 Schematic anatomical pathways of the maxillary nerve block. Maxillary 
nerve block through the intraoral approach for dental anesthesia (red arrow, A = 
approximately 45 degrees) and the lateral infrazygomatic approach for trigeminal 
neuralgia treatment (blue arrow, B = approximately 27.7 degrees). The orbital 
fissure (black triangles) through which the abducens nerve passes. 
Note: During maxillary nerve block for dental anesthesia, the injectant may flow 
better into the inferior orbital fissure at the top of the pterygopalatine fossa 
because the injectant is injected more vertically.
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review of similar cases. To the best of our knowledge, this 
is the first case report of diplopia after maxillary nerve 
block in trigeminal neuralgia treatment with local anes
thetics alone, not by radiofrequency thermocoagulation or 
alcohol neurolysis through the lateral infrazygomatic 
approach. We believe it is important to use the appropriate 
amount of injectate and to confirm negative blood 
aspiration.
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