Frontiers in Dentistry

Amaurosis after Inferior Alveolar Nerve Block Injection in a
Seven-Year-0ld Girl: A Case Report and Review of the Literature

Arman Amirkhani!, Hamid Mosleh2*

1. Hamedan Eye Research Center, Department of Ophthalmology, Hamedan University of Medical Sciences, Hamedan, Iran
2. Department of Pediatric Dentistry, Dental School, Shahrekord University of Medical Sciences, Shahrekord, Iran

Article Info ABSTRACT

A seven-year-old girl was referred for the treatment of her primary teeth. An
inferior alveolar nerve block was administered using 1 mL of 2% lidocaine. Shortly
after the injection, the patient experienced pain, erythema, blurred vision, and
temporary loss of vision in her right eye. Based on these symptoms, a diagnosis of
transient vision loss due to the anesthetic injection was made. The situation was
explained to the child and her parents, assuring them that the complication was
temporary. The right eye was covered with wet gauze, and all symptoms resolved
within 20 minutes. A follow-up ophthalmological examination showed no
abnormalities, and the procedure was successfully completed without further
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complications. A one-day follow-up revealed no issues.
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INTRODUCTION

The use of local anesthetics is the most
common method for behavior control and pain
reduction during dental treatments. Among
the local anesthetic injection techniques,
inferior alveolar nerve block (IANB) is the
most frequently used method for mandibular
local anesthetic injection [1]. Although [ANB is
a safe and efficient administration technique,
it is sometimes accompanied by complications
such as allergy, hematoma, injection pain,
burning sensation of the injection site,
trismus, syncope, vasoconstriction, infection,
edema, paresthesia, needle fracture, and facial
nerve paralysis (cranial nerve VII) [1,2].
Ocular complications such as amaurosis
(temporary blindness), mydriasis (pupillary
dilation), miosis (constriction of the pupil),
abnormal pupillary light reflex, enophthalmos

(recession of the eyeball within the orbit),
diplopia (dual vision), blurred vision, and
ophthalmoplegia (paralysis of muscle
responsible for eye movement) have been
occasionally  reported following local
anesthetic injections. Mandibular IANB is
considered as having the highest risk, followed
by maxillary posterior superior alveolar (PSA)
nerve block [1-3].

Although such complications are typically rare
and arise unexpectedly, their occurrence can
be alarming for both dentists and patients.
While no reports have documented these
complications in children, the unpredictability
of their movements during procedures
increases the risk. Pediatric dentists should,
therefore, remain vigilant and consider these
potential complications during treatment.
Pedodontists should also be well-versed in the
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appropriate management of these compli-
cations to ensure prompt and effective care
when such events arise.

CASE REPORT

A seven-year-old girl referred to the
specialized dental clinic of School of Dentistry,
Isfahan University of Medical Sciences. A study
of the medical history showed the child had no
history of food and drug allergies or drug
consumption. The child complained of pain in
mandibular right primary molars during
mastication. Clinical examinations indicated
caries in the mandibular right second primary
molars. Based on the patient’s complaints and
clinical and radiographic examinations,
reversible pulpitis was diagnosed. Moreover,
the patient had undergone mandibular left
pulpotomy and stainless steel crown (SSC)
restoration. Indirect pulp capping with
flowable resin-modified glass ionomer and
SSC treatments were considered for the
patient. After application of 2% local
benzocaine anesthetic gel (Topex, Sultan,
NJ, USA) on the dry mucosa for 2 minutes, a
27-gauge needle with a length of 25mm
(Septoject: Septodont, Saint-Maur-des-fosses
Cedex, France) and 2% lidocaine with
1/80000 epinephrine (Lignospan; Septodont,
Saint Maur des Fosses, France) were used after
aspiration for IANB at the occlusal plane level.
The needle penetration rate was about 16mm,
and 1ml of the anesthetic solution was injected
for 1 minute.

The patient complained of pain in the right eye
for 2 minutes. Analysis of the eyes showed
erythema in the right eye, and the patient
immediately reported blurred vision and
inability to see with the right eye. No change
was seen in the patient’s consciousness, and
her pupils had a normal size. The right eye
response was evaluated after the patient
closed her left eye, indicating no light reflex.
The eye movements were assessed by asking
the patient to change the position of her eyes.
These movements were normal in both sides,
which showed rejection of oculomotor
(cranial nerve III), trochlear (cranial nerve IV),
and abducens (cranial nerve VI) damage.

No change was observed in the conditions of
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the eyelids, and the patient had no complaints
except for pain in the eye and inability to see
with the right eye. The left eye had normal
vision. The movement of facial muscles was
evaluated by asking the child to change her
facial expressions. Facial muscle movements
were completely normal at both sides. The
facial nerve (cranial nerve VII) had normal
performance. Based on the patient’s
symptoms, she was diagnosed to have
undergone loss of vision due to injection.

The child and her parents were reassured that
the complication was temporary and she
would gain her normal vision soon. The right
eye was covered with wet gauze and all
symptoms disappeared after 20 minutes. The
patient was referred to an ophthalmologist for
further evaluation, a follow-up dental
treatment session was scheduled.
Ophthalmological examinations showed no
abnormal results, and the patient had normal
vision. The patient’s follow-up was done by
telephone, and her parents reported no
abnormalities in the 24-hour and 48-hour
follow-ups. The next treatment session was
arranged with a one-week interval. In the next
session, infiltration and intra-papillary
(periodontal ligament) injection with 0.5ml
2% lidocaine and 1/80000 epinephrine were
done. After removal of caries, flowable resin-
modified glass ionomer (lonoseal, VOCO,
Cuxhaven Germany) was applied to the cavity
(indirect pulp cap) and a stainless steel crown
(3M, St. Paul, MN, USA) was cemented on the
tooth using luting glass ionomer cement (GC
Fuji [, Asia Dental Pte Ltd, Singapore).

DISCUSSION

The local anesthetic injection is a common
method for pain control in dentistry. Among
the local anesthetic injection techniques, IANB
is the most frequently used method. It has
advantages over other mandibular injections,
including reduced visual exposure of syringe,
which is especially important in children, and
areduced need for frequent injections since all
alveolar, mental, and lingual branches on the
injection side are blocked by one injection [4].
However, this injection is followed by
complications such as hematoma, trismus,
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infection, paresthesia, needle fracture, and
complications caused by lip and cheek biting in
children due to prolonged soft tissue anesthesia.
Ocular complications occur rarely following this
injection, which is about 1/1000 [5]. Among the
ocular complications, diplopia, ptosis, mydriasis,
and amaurosis have the highest prevalence
[3,6]. Temporary loss of vision is observed in
20% of cases [7].

Although ocular complications have unknown
incidence, it seems that the reasons for ocular
complications are different between mandibular
and maxillary local aesthetic injections. There is
a consensus that local anesthetic injections may
affect ocular nerve function and cause ocular
complications through one of the vascular,
neural, and lymphatic pathways [3,8].

The most common theory about the incidence
of blindness following IANB is intra-arterial
inferior alveolar nerve block [3]. Since IANB is
performed according to the anatomic
landmarks, intravenous injection is possible
due to anatomic variations of the injection site
and position of inferior alveolar artery and
vein with a wide diameter behind the inferior
alveolar nerve.

When the anesthetic is wrongly injected into
the inferior alveolar artery with pressure, itis
retrograded into the internal maxillary artery
and then the middle meningeal artery which
is a branch of the maxillary artery
[3,8](Figure 1).

Middle meningeal artery

Internal maxillary artery

Inferior alveolar artery

- IANB injection site

Inferior alveolar nerve

External carotid artery

Fig 1. A schematic figure showing the proximity
between the inferior alveolar nerve and artery and
also the connection between the inferior alveolar and
middle meningeal arteries
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The middle meningeal artery enters the skull
through the spinosum and is divided into
various branches in the middle cranial fossa. In
4% of people, the ophthalmic artery is
originated from the middle meningeal artery
instead of the internal carotid artery [9]. This
anatomic variation makes the anesthetic reach
the ophthalmic artery and retinal artery
afterward [8,9].

Vasospasm, which is caused by the anesthetic,
leads to retinal vascular disorders depending on
the duration and severity of the stenosis it
induces [8,9]. The ophthalmic branch
anastomosis of the middle meningeal and
lacrimal arteries disrupts the feeding of the
lateral rectus muscle and causes diplopia [3,8].
Cases with the rapid start of symptoms followed
by neural symptoms such as headache,
dizziness, and confusion, or cardiac symptoms
such as palpitation and tachycardia should raise
concern [8,9]. Hence, it is necessary to perform
aspiration before injection and administer the
injection slowly over one minute to prevent
high-pressure injection and ocular
complications subsequently. It is also
recommended that 25-gauge or thicker needles
(lower diameter needle, higher-pressure
injection) be used in areas with possible
incidence of aspiration to prevent high-pressure
injection [10]. As for this patient, despite
negative aspiration, the movements of the child
or dentist during injection or the presence of
anatomic variations may have led to inter-
arterial injection and might have induced ocular
complications.

The orbital branches of the middle meningeal
artery form anastomoses with the lacrimal,
retinal, and other branches of the ophthalmic
artery, either through the superior orbital
fissure or vascular canals in the greater wing of
the sphenoid bone [3,5]. This pathway allows for
the drug to reach the ophthalmic artery via the
middle meningeal artery, potentially leading to
blindness by affecting the retinal branch of the
ophthalmic artery [3,8].

Another theory is intravenous inferior
alveolar injection. It states that it is possible
for the anesthetic drug to reach the cavernous
sinus after an intravenous injection through
the anterior facial vein and then inferior
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orbital vein, or through pterygoid venous
plexus [8] (Figure 2). The internal carotid
artery, oculomotor, trochlear, and abducens
nerves, and ophthalmic and maxillary
branches of the trigeminal nerve (cranial
nerve V) pass through the cavernous sinus.
Delivery of the local anesthetic to the
cavernous sinus causes numerous
complications. If the drug blocks the cranial
nerves IlI, IV, and VI, ophthalmoplegia occurs.
Ptosis occurs if the cranial nerve III is blocked
and mydriasis occurs if the parasympathetic
nerves feeding the cranial nerve III are
blocked [8]. The involvement of the
ophthalmic branches of the trigeminal nerve
also affects vision. Since cranial nerve VI
(abducens) is located in the middle of the
cavernous sinus, it is more likely to undergo
diplopia than blindness [10].

Cavernous venous sinus

Inferior ophthalmic vein

Pterygoid venous plexus\
Maxillary vein \

Retromandibular, vein

Facial vein

External jugular vein

Fig 2. Schematic figure demonstrating the
communication between the cavernous sinus,
anterior facial vein and pterygoid venous plexus

Another theory attributes the anesthetic
drug’s effects to its action on the stellate
ganglion, where symptoms such as ptosis,
miosis, conjunctival vasodilation, and
hoarseness following IANB are due to
sympathetic nerve block, characteristic of
Horner syndrome [11]. Additionally, the
anesthetic can induce mydriasis,
accommodation disorder, and impaired
pupillary light reflex [10,11]. Furthermore,
needle trauma and vaso-constrictor effects, or
direct damage to peri-arterial sympathetic
nerves, may trigger a sympathetic neural
response that travels toward the orbital
region [11,12], causing transient blanching of
peri-orbital skin and diffuse pain during the
injection [13].

An alternative hypothesis is that myofascial
spaces or bony openings have low resistance
against the anesthetic diffusion from the
regional nerves into the orbital area. For
example, after the maxillary V2 block, the
trigeminal nerve (cranial nerve V) may affect
the ocular muscles and cause diplopia due to
possible diffusion of anesthetic through the
greater palatine canal and then through the
inferior orbital fissure [10].

Variations in the incidence of symptoms can
be associated with anatomic variations in
different people. Such complications are
usually followed by short-term effects, and
complications completely disappear over a
few minutes or a few hours [2-3] (Table 1).
Permanent effects rarely occur and may
happen due to reasons such as embolism and
closure of the feeding vessels [12]. Necrosis
and retinal ischemia due to retinal arterial
vasospasm may also be linked to permanent
blindness [14,15].

Table 1. Ocular complications of inferior alveolar nerve block in previous studies

AN
AN
AN

Williams etal. [14] 2010 25 v 5 min
Boynes etal. [13] 2010 27 v 20 min
25 4 v 2h, 30 min
Verma et al. [16] 2013 39 v 3h
Barodiya et al. [2] 2017 30 v 4 30 min
Odabasi et al. [15] 2017 40 v 5 min
Pandey et al. [3] 2018 37 v 4 30 min
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No incidence of permanent blindness due to
retinal arterial embolism has been reported,
because of the oily nature of some anesthetic
drugs such as procaine hydrochloride and
fillers used in cosmetic cheek surgeries [16].
According to previous studies, the mechanisms
leading to ocular complications are still
unknown, but ocular complications during tooth
injection are very rare and patients and their
parents should be sure that these complications
usually do not have long-term effects. If
complications do not disappear within a few
hours, itis necessary to visit an ophthalmologist.
This study is a limited case-report that shows
the occurrence of ocular complications based
only on the patient's report and cannot
definitively explain the cause of ocular
complications.

Future studies may be able to determine the
exact cause of these complications using trace
markers in the anesthetic.

CONCLUSION

Although ocular complications during tooth
injection are very rare, it is important for the
dental team to know the cause and
management of these complications. In non-
cooperative children, due to the possible
occurrence of unwanted movements, safer
local anesthetic injection or advance behavior
control methods such as sedation and general
anesthesia should be taken into account.
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