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SOMMAIRE

L’injection intravasculaire accidentelle, durant une anesthésie tronculaire standard du 
maxillaire inférieur, peut occasionner des complications désagréables à distance dans 
des structures comme l’oreille moyenne et les yeux. Parmi les complications oculaires 
possibles, mentionnons la vision trouble, la diplopie, la mydriase, la ptose palpébrale et 
l’amaurose (temporaire ou permanente). Dans cet article, nous traitons d’une complica-
tion qui a rarement été rapportée. Deux patients ont manifesté une perte transitoire de 
l’amplitude d’accommodation de l’œil provoquant une vision trouble, après une anes-
thésie tronculaire standard du nerf alvéolaire inférieur ipsilatéral. La vision s’est rétablie 
dans les 10 à 15 minutes qui ont suivi la fin de l’administration de l’anesthésie. Il est pos-
sible que ce phénomène ait été causé par l’injection accidentelle d’agents anesthésiques 
locaux dans le paquet vasculonerveux, lesquels agents ont ensuite été transportés dans la 
région orbitale par le sang, causant la paralysie d’une branche du troisième nerf crânien, 
les nerfs ciliaires courts qui innervent le muscle ciliaire contrôlant l’accommodation.
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The administration of local anesthetic is one 
of the most common procedures in den-
tistry. Hundreds of thousands of anesthetic 

agents are injected daily without serious compli-
cations.1,2 Nevertheless, this procedure carries 
the risk of a number of potential complications 
for the patient, which can be classified as local, 
distant or systemic.1,3–8

Localized complications include separa-
tion of the needle, hyperesthesia or a burning 
sensation during injection, persistent post- 
injection paresthesia, hematoma formation that 
may result in trismus or infection, sloughing 
of tissues, postanesthetic intraoral lesions and 
self-inflicted soft-tissue trauma (e.g., cheek bi-

ting).4–10 Hyperesthesia during injection may be 
a result of accidental injection into the neuro-
vascular bundle.

Other nerves may also be affected by in-
traoral local anesthesia injection. Facial nerve 
paralysis will occur if cranial nerve (CN) VII 
is affected.4 There are also reports of trauma to 
both lingual nerve and chorda tympani after 
inferior dental injections.3,11,12 These accidents 
have resulted in permanent alteration of sensa-
tion in the lingual nerve, inferior alveolar nerve 
or both.11

Structures further from the oral cav-
ity, including the middle ear13 and the 
eye,14 can also be affected by intraoral 
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local anesthesia. Distant complications to the eye have  
been reported more frequently than middle-ear problems. 
Patients have experienced visual or motor problems, either 
from a posterior superior alveolar injection or an inferior 
alveolar injection.15 Visual problems include blurring of 
vision16,17 and amaurosis or blindness, which can be tem-
porary18 or permanent.19–21 Motor problems include my-
driasis,14 palpebral ptosis14,18 and diplopia.18,22–30 Horner-like 
manifestations involving ptosis, enophthalmos and miosis 
of the eye have also been reported.14

Fortunately, most complications in the eye have been 
transient. For example, Rood18 reported a case in which  
1.5 mL of lidocaine with epinephrine (1:80,000) was  
injected into an inferior alveolar nerve. Immediate loss of 
vision developed in the ipsilateral eye, along with upper-
eyelid ptosis and medial strabismus, which resulted in 
double vision. The patient also developed ischemia of the 
palatal mucosa. However, within 5–45 minutes, all symp-
toms had disappeared.18 Unfortunately, cases of permanent 
complications have also been reported.19–21

Systemic complications can result from accidental  
intravascular injection, drug overdose, rapid absorption, 
delayed biotransformation, slow elimination, vaso-vagal 
syncope, allergies and anaphylactic reaction.4,10,31,32 Among 
complications involving the orbit, the most notable are 
temporary paralysis of the cranial nerves that govern eye 
movement: the oculomotor (CN III), trochlear (CN IV) 
and abducens (CN VI) nerves.18,22–26,29 A literature search 
revealed 2 brief mentions of abnormality in a patient’s power 
of accommodation.16,17 This effect has also been discussed 
briefly in a colour atlas of dental analgesia.33 

Following are 2 case reports of a complication involving 
only the patient’s power of accommodation on the ipsila-
teral side after administration of local anesthetic using the 
conventional inferior alveolar nerve block technique.

Case	1
A 20-year-old medically fit woman was scheduled to 

have her lower right third molar removed under local anes-
thesia in what was believed to be a routine minor surgical 
procedure. Her contralateral lower wisdom tooth had been 
removed without complications about 2 years earlier.

A conventional inferior alveolar nerve block was being 
administered to the right mandible of the semi-reclined 
patient when she suddenly felt a sharp shooting pain in the 
right side of her face. At that point, 4.4 mL of 2% lidocaine 
with adrenaline (1:80,000), or 2 cartridges, had been deli-
vered. The patient stated she had blurry vision and subse-
quent examination revealed that power of accommodation 
was lost in the right eye. She reported only blurred foggy 
vision. Otherwise, she felt fine, although a little nervous  
and apprehensive.

Clinical examination revealed that her right eye was able 
to distinguish gross items, e.g., number of fingers, but was 
unable to focus on small print. There was no accompanying 

paresthesia of the lateral parts of the upper and lower eye-
lids, nor was there any blanching around the same region. 
She was not experiencing diplopia.

After discussing this unusual complication with the 
patient and her mother, it was decided to proceed with 
the minor oral surgery and consult an ophthalmolo-
gist should the patient’s power of accommodation not 
improve after the effect of the local anesthetic had di-
sappeared. The surgical procedure was uneventful. 
The loss of power of accommodation lasted only about 
15 minutes, and the patient remained sufficiently numb in 
the dental region for the surgery to be carried out without 
pain or additional local anesthetic. The numbness wore off 
about 3 hours after the initial injection.

Unknown to the surgeons, the patient drove herself 
home (a 10-minute journey) with the consent of her mother. 
The authors only learned about this when querying her 
about the details of her complication for this article. At the 
time, she felt that her visual acuity had improved sufficiently 
to allow her to drive.

Case	2
During a practice exercise at the faculty of dentistry 

of the University of Malaya, a healthy 21-year-old dental 
student was given a conventional inferior nerve block 
in the left mandible that resulted in complete anesthesia 
of the inferior alveolar and lingual nerves. One of the 
authors (WCN) was demonstrating the standard technique  
when, on completion of the block, the student complained 
of not being able to see clearly with her left eye. She  
was reassured that this effect was transient and, as predi-
cated, her power of accommodation returned to normal 10 
minutes later. Half an hour later, her fellow students per-
formed another conventional inferior alveolar nerve block 
on the opposite side without any further complications.

Discussion
Visual acuity refers to the clarity of one’s vision; it is a 

measure of how well a person sees. This clarity depends on 
the power of accommodation of the eye. Accommodation 
is the process that changes the focal length of the eye’s lens 
by altering its curvature. An increase in curvature focuses 
the eye for near vision, creating a sharp image on the re-
tina, which is interpreted as a clear object by the person 
concerned. This action depends on the high elasticity of the 
lens capsule and contraction of the ciliary muscle, which is 
innervated by the short ciliary nerves.34

The short ciliary nerves are the postganglionic fibres 
of the ciliary ganglion. The ciliary ganglion is about the 
size of the head of a pin, quadrangular and f lattened; 
it is reddish-grey in colour and situated in the pos-
terior part of the orbit, close to the apex of the orbit 
between the optic nerve and the lateral rectus muscle.33 It  
generally lies on the outer side of the ophthalmic artery 
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(Fig. 1).34 CN III (occulomotor) provides  
parasympathetic preganglionic fibres to this  
ganglion.35 Another nerve, the nasociliary nerve, 
also provides a communicating branch to the 
ciliary ganglion. However, it passes through 
the ganglion without interruption and provides  
sensation to the eyeball.35

The branches of distribution of the short 
ciliary nerves are delicate filaments, 6–10 in 
number. They arise in 2 bundles from the  
superior and inferior corners of the forepart of 
the ganglion.34 They run forward with the ciliary 
arteries in a wavy course, one set above and the 
other below the optic nerve, and are accompa-
nied by the long ciliary nerves from the nasal 
branch of the ophthalmic nerve. They pierce the 
sclerotic plate behind the globe, pass forward in 
delicate grooves on its inner surface and are dis-
tributed to the ciliary muscle, iris and cornea.34

The loss of power of accommodation is a 
consequence of the paralysis of the ciliary muscle 
either due to injury or anesthesia of CN III. 
When complete, paralysis of CN III results in 
ptosis, external strabismus, dilatation of the 
pupil and loss of power of accommodation as 
the sphincter pupillae, the ciliary muscle and 
the internal rectus are paralyzed.34 Occasionally 
paralysis may affect only a part of the nerve. Thus, there may 
be internal strabismus from spasm of the internal rectus;  
accommodation for near objects only from spasm of the  
ciliary muscle; or miosis (contraction of the pupil) from 
irritation of the sphincter of the pupil.34 Similar partial 
paralysis or, more specifically, paralysis of the short ciliary 
nerves may have occurred in both cases reported here.

In reporting several cases involving transient amau-
rosis and diplopia, Blaxter and Britten36 postulated that 
an intra-arterial injection of the inferior alveolar artery 
had occurred, with the anesthetic agent travelling to the 
internal maxillary artery, the middle meningeal artery and, 
finally, the lacrimal and ophthalmic arteries. Goldenberg23,24 
reported a similar case following a mandibular injection, 
and traced the anesthetic to the lacrimal artery. Rood18  
also described a possible arterial route for diffusion of a  
vasoconstrictive agent from the alveolar artery to the  
internal maxillary and middle meningeal arteries and,  
finally, from the lacrimal to the ophthalmic artery by way of 
anastomotic connections. 

The maxillary artery has been shown to have a hi-
ghly variable relation to the branches of the mandibular  
neurovascular bundle37 and enormous individual varia-
tion in its topography, diameter, size of the downward 
loop and its position relative to the mandibular foramen.38 
The middle meningeal artery can arise as the second 
major branch of the maxillary artery.37 Moreover, in 4% of  
patients, the ophthalmic artery arises not from the internal 

carotid but from the middle meningeal artery following  
direct flow from the external carotid artery.39 These varia-
tions have been postulated to contribute to ocular com-
plications following intraoral local anesthetic injections. 
Other authors have proposed the existence of vascular mal-
formations or anomalies that may produce the retrograde  
anesthetic diffusion phenomenon.30,40

 If another block administered to our patient 1 on the 
same side produced the same loss of visual acuity, then 
the cause could most certainly be attributed to anatomic  
variation in the patient.

The frequency of positive aspirations in which injections 
were given via the conventional inferior alveolar injection 
technique has been reported to be 7.9%.13 Thus, based on  
the case studies above and the fact that 1 patient (case 1) 
experienced a sharp shooting pain during the injection, 
we would like to postulate that due to the constant shif-
ting of position of the needle during administration of the 
block, the needle penetrated the neurovascular bundle. 
The surgeon (WCN) may have started depositing the local 
anesthetic agent when the patient screamed in pain, and 
the needle was withdrawn from the painful site. However 
a tiny bolus of the local anesthetic might have been inad-
vertently deposited into the artery before withdrawal. This 
bolus may have found its way into the maxillary artery and, 
subsequently, been carried to the orbital area, via any of 
the mechanisms described above.16,23–27,30,36–40 We suspect 
that the amount was only sufficient to anesthetize the short 

Figure	1:	Anatomic relation between the mandible and the orbit. 
This illustration shows the potential route of dissemination of 
local anesthetic from the mandible to the short ciliary nerves that 
innervate the ciliary muscle.
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ciliary nerves for a few minutes, but not enough to bring 
about such signs and symptoms as transient dizziness, pa-
ralysis of the eye muscles and anesthesia of the lateral parts 
of the upper and lower lips.16 Both our patients remained 
sufficiently anesthetized for more than 2 hours, compared 
with Goldenberg’s case, where the patient was not anes-
thetized although exhibiting signs and symptoms of vision 
problems.23,24

Data obtained by contrast radiography and hemody-
namic and electroencephalographic studies in rhesus mon-
keys indicated that carotid blood flow is reversible.41 Results 
showed that even small amounts of local anesthetic agents, 
when injected inadvertently into a branch of the external  
carotid artery, may enter the cerebral circulation, most 
likely through retrograde flow into the common and then 
internal carotid arteries. Thus, another possible mechanism 
to explain the loss of power of accommodation is the retro-
grade flow of local anesthetic agent to the cavernous sinus 
area. Any cerebral disease causing pressure on the caver-
nous sinus will result in paralysis of the CN III34 due to their 
close proximity. In this case, rather than cerebral disease, 
the cause of paralysis of the nerve concerned was deposition 
of local anesthetic via retrograde flow. 

Although this complication is transient, it is most  
certainly of concern to both patients and dental surgeons. 
An aspirating syringe should be used wherever possible 
to avoid intra-arterial injection. This case also serves as a 
cautionary tale for all dental surgeons, as patients should be 
warned of the risks involved. 

Conclusions
Unintended intravascular injections from inferior  

alveolar nerve blocks result in frustrating complications: 
locally, distally or systemically. It is imperative that dental 
surgeons diagnose complications and manage them appro-
priately. Prompt diagnosis and reassurance usually calm 
the patient. In cases where visual acuity is affected, patients 
should be advised against dangerous tasks like driving or 
using sharp instruments, at least until the local anesthetic 
effect has worn off. a
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