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ABSTRACT

Local anesthetics are the most commonly used drugs in dentistry. Despite preoperative patient evaluation,
proper tissue preparation and meticulous administration techniques many local and systemic complications
with the local anesthesia or tooth extraction have been reported from time to time. Extension of dental
infections from maxillary teeth and other nearby structures to orbital spaces and tissues surrounding the eye
present a rare but serious problem with the potential for causing significant impairment. The practioner
should be aware of the severe consequences that may result from tooth extraction or local anesthesia.
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INTRODUCTION

Ocular complications after oral and
maxillofacial procedures have been
reported in many publications. These
complications can be because of
administration of local anaesthesia or
extension of dental infections from
maxillary teeth or other neighbouring
structures to orbital spaces and tissues
surrounding eye . Spread of infection may
be direct extension by way of fascial
spaces, hematogenously, or along
lymphatics.

Traumatic eye injury after dental
procedures was rarely reported in the
medical literature, like transient blindness
after dental extractionl, intraocular
haemorrhage during dental implant
2 .

surgery” or even retinal tear after teeth
cleaning.’

Local anesthetic drugs are routinely
administered for oral & maxillofacial
surgical procedures. Despite careful
patient evaluation,proper tissue
prepration, & a meticulous administration
technique, local & systemic
complications associated with local
anesthesia occasionally develop. The
complications of local anesthesia may at
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times involve structures further from oral
cavity, including middle ear4 and eye.’
Patients have experienced visual or motor
problems, either from post. Sup. Alveolar
injection or an inf. Alveolar injection.
Visual problems include blurring of
vision,”’ amaurosis or blindness
(temporary or permanent).”'' Motor
problems include mydriasis, palpebral
ptosis and diplopia. Horner-like
manifestations involving ptosis,
enophthalmos and miosis of the eye have
also been reported.

DISCUSSION

There is little doubt that local anesthesias
used in dentistry are safe agents.
Complications associated with LA can be
divided into systemic and regional, as also
those determined by the local anesthetic
agents used and the technique of
administration. Some of the systemic
reactions include vasovagal syncope,
anaphylactic shock, toxicity, tissue
necrosis, and facial nerve palsy; and the
ophthalmic complications include
temporary blindness, diplopia, temporary
paralysis of cranial nerves III, IV, and VI,
oculomotor muscle paralysis, mydriasis,
palpebral ptosis, and even permanent
blindness.



Wei Cheong Ngeow et al” reported 2 cases of
transient loss of power of accommodation in 1 eye
following inferior alveolar nerve block. Both the
patients were given inferior alveolar nerve blocks. The
first patient recovered after 15 minutes and the affect in
the second patient lasted for 10 minutes.

Fortunately, most complications in the eye have been
transient. For example, Rood8 in 1972 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 545 minutes, all symptoms had
disappeared. Unfortunately, cases of permanent
complications have also been reported.”"'

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.” "

According to Pickeringl8 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. 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.”

Blaxter and Britten" reported several cases involving
transient amaurosis and diplopia, and 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.

Goldenberg'*" reported a similar case following a man-
dibular injection, and traced the anesthetic to the
lacrimal artery. Rood" also described a possible arterial
route for diffusion of a vasoconstrictive agent from the
alveolar artery to the internal maxillary and middle
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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 highly
variable relation to the branches of the mandibular
neurovascular bundle” and enormous individual varia-
tion in its topography, diameter, size of the downward
loop and its position relative to the mandibular
foramen.” The middle meningeal artery can arise as the
second major branch of the maxillary artery.”
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.” These variations have been
postulated to contribute to ocular complications
following intraoral local anesthetic injections. Other
authors have proposed the existence of vascular
malformations or anomalies that may produce the
retrograde anesthetic diffusion phenomenon.”**

Data obtained by contrast radiography and hemo-
dynamic and electroencephalographic studies in rhesus
monkeys indicated that carotid blood flow is
reversible.” 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 retrograde flow of
local anesthetic agent to the cavernous sinus area. As
any cerebral disease causing pressure on the cavernous
sinus will result in paralysis of the CN III" due to their
close proximity the same way , rather than cerebral
disease, the cause of paralysis of the nerve concerned
could be deposition of local anesthetic via retrograde
flow.

Transient diplopia in dental outpatient clinic has been
reported by SM Balaji”® where a healthy 32-year-old
female patient felt double vision after few minutes of
posterior superior alveolar block anesthesia. The
condition was subsequently diagnosed as transient
diplopia due to temporary paralysis of lateral rectus
muscle due to involvement of the VI cranial nerve. The
patient recovered in 30 minutes and the treatment was
performed successfully.

Maxillary local anesthetic injections, particularly those
deposited near the pterygoid canal are known to cause
diplopia of the ipsilateral eye and are estimated to occur



in about 35.6% of cases. This often results from the
local anesthesia diffusing superiorly and medially to
anesthetize the orbital nerves. There are no known
reports in the literature of permanent diplopia.” The
hypothesis for ophthalmological manifestation of an
inferior alveolar nerve block has been proposed as local
anesthetic solution reaches the orbit through vascular,
neurological and lymphatic network. ”’ They proceed to
describe that oculomotor disturbances after injection of
dental local anesthetics is that of inadvertent deposition
of some of the drug into the inferior alveolar artery,
mandibular canal or PSA artery. By reverse flow, the
anesthetic agent then reaches the internal maxillary and
middle meningeal arteries, the orbital branch of the
latter anastomosing with the lacrimal branch of the
opthalmic artery.™

A patient whose abducent nerve is involved may
complain of double vision and may exhibit limitation of
abduction of the ipsilateral eye as well as paresthesia of
the lateral side of the upper and lower eyelids in limited
cases including the present case.
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Several explanations have been put forward to explain
the phenomenon.

Alexander Kiderman and Jawad A. A. Tair” in their
article An eye for a tooth proposed a possible link
between dental extraction and intra-ocular
complications. They reported a case of 49-year-old
healthy female who underwent surgical extraction of
root canal treated second right upper molar tooth. One
day after the procedure the patient felt a strange
sensation of blurred vision and threads in the right eye
and later a white curtain covering the same. Retinal
tears and viterous haemmorhage in the right eye were
diagnosed and appropriately treated with laser. One
week later, the vision was completely restored.
According to the author Mental stress during the
treatment and local epinephrine could cause blood
pressure elevation. However, this is no more than an
unproven theoretical explanation.

The more serious candidate to be the casual factor for
the mentioned vitreous and retinal damages after tooth
extraction is Valsalva manoeuvre’"” The first

Table 1: Compares all the above mentioned possible ways by which this uncommon transient

abducent nerve palsy secondary to a local anesthetic injection could be caused.

Pathways

Ways

Present case

References

Vascular
Intra-arterial injection

Inadverent penetration of the
needle Into artery or solution
diffusing into an artery

Not possible-aspiration
was negative and because
arterial transportation
would cause widespread
effects

Walker et al. (2004),
Malamed et al. (1997),
Crean et al. (1999),
Koumoura et al. (2001),
Goldenberg (1990)

Intravenous injection

Via the cavernous sinus and
pterygoid plexus

Possible in this case

Walker et al. (2004),
Crean et al. (1999),
Koumoura et al. (2001),

Needle size
Size of needle

25-Gauge needle or above has the
potential to involve

pterygoid plexus if placed
incorrectly

A24-gauge needle was
used

Freuen el al. (2007)

Bone pathways Unique
infraorbital Fissure and/or
unique Pterygopalatine fossa

Anatomic variations possibly
aggravated by recumbent position

Possible in the present
case

Van der Bijl and Meyer
(1998), Sved et al. (1992)

Autonomic nervous system
stimulation of autonomic
nervous system by local
anesthetic solution

Local anesthetic solution
stimulates the autonomic nervous
system

Not possible as other signs
and features are not
consistent

Kim (2001)

Response to local anesthetic
solution Response to lignocaine
Solution

Articaine has demonstrated
such ophthalmological
complication

Lignocaine was used in
the present case

Penarrocha-Diago et al.
(2000)
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description of Valsalva haemorrhagic retinopathy was
published in 1972”. During sudden strain from any
reason, there is increase in intrathoracic pressure
against a closed glottis decreasing venous return to the
right heart. Following Valsalva manoeuvre, an abrupt
rise in intraocular venous pressure causes retinal
capillaries to rupture, and less commonly, vitreous
haemorrhage.

Patients with a history of blood dyscrasias, diabetes
mellitus, sickle cell anaemia and hypertension as well
as those with a history of ocular venous occlusions
have an increased risk for Valsalva retinopathy.

M. Pefarrocha-Diago”, presented a series of 14 cases
of ophthalmologic complications after intraoral
anesthesia of the posterior superior alveolar nerve . The
most commonly encountered symptoms were diplopia,
mydriasis, palpebral ptosis, and abduction difficulties
of the affected eye. In all cases, these effects occurred a
few minutes after injection of the anesthetic, followed
by complete resolution without sequelae on cessation
of the anesthetic effect. The pathogenic mechanism
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underlying suchophthalmologic disorders is
discussed in terms of a possible diffusion of the
anesthetic solution toward the orbital region.

Three of their cases developed Horner syndrome-like
manifestations after anesthesia, all with ptosis,
enophthalmos, and miosis. The diagnosis was based
on the clinical picture. This complication is most
likely caused by sympathetic block at the ciliary
ganglion once the latter is reached by the anesthetic
solution. Itisillogical for block of the stellate ganglion
to be responsible, as referred by Campbell et al™
because it is considerably more distant, and block at
this level induces a much broader range of symptoms
not seen in these particular cases.”

In 1972, Rood" described a possible arterial route for
diffusion of the 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.
In this way, the arteries nurturing the extrinsic and
intrinsic muscles of the eye would develop
vasoconstriction.

Table 2. Clinical characteristics of the 14 patients with ophthalmologic complications after dental anesthesia

Case Age (Y) Sex Alteration Duration
(Min)
1 65 Woman Palpebral ptosis, enophthalmos, miosis 50
2 29 Woman Palpebral ptosis, enophthalmos, miosis 20
3 53 Man Palpebral ptosis, enophthalmos, miosis 40
4 49 Woman External rectus muscle, mydriasis, ptosis (iii pair) 45
5 60 Woman External rectus muscle, mydriasis, ptosis (iii pair) 30
6 25 Woman External rectus muscle, mydriasis, ptosis (iii pair) 60
7 24 Woman Superior oblique muscle (iv pair) 30
8 32 Woman External rectus muscle (vi pair) 45
9 22 Woman External rectus muscle (vi pair), mydriasis 60
10 35 Man External rectus muscle (vi pair) 90
11 40 Woman External rectus muscle (vi pair), palpebral ptosis 120
12 73 Woman External rectus muscle (vi pair) 130
13 65 Woman External rectus muscle (vi pair) 50
14 40 Woman External rectus muscle (vi pair) 30
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Table 3. Cases of ophthalmologic disorders after intraoral anesthesia reported in the literature

Author Year Case Technique Age (Y) Main alteration Duration Sequelae
Cooper” 1962 1 IDNB 46 Ptosis, miosis diplopia 5h No
Blaxter et al™ 1967 2 IDNB 16 Diplopia, no abduction 30 min No
Blaxter et al”* 1967 3 IDNB 39 Diplopia, mydriasis S5h No
Blaxter et al™ 1067 4 IDNB 30 Diplopia 20 min No
Halesl” 1970 5 PSA 16 Mydriasis 96 h No
Rood" 1972 6 IDNB 24 Diplopia, ptosis, vertigo 45 min No
Hyams' 1976 7 PSA 34 Diplopia, ptosis, 2w Ptosis for 4 months
mydriasis, no abduction
Campbell et al" 1979 8 IDNB 34 Horner’s syndrome 2h No
Petrelli et al' 1980 9 MSA 42 Diplopia, no abduction 90 min No
Norris™ 1982 10 PSA 17 Diplopia, periocular pain 9 min No
Goldenberg’ 1983 11 IDNB 58 Diplopia, no abduction 20 min No
O’ Connor et al” 1983 12 IDNB 61 Diplopia, mydriasis, no 30d No
abduction
Kronman et al' 1984 13 PSA 37 Diplopia 50 min No
Goldenberg’ 1990 14 PSA 31 Diplopia, no abduction 3h No
Madrid et al” 1990 15 IDNB 34 Vertig(), dip]opia, 3 min No
nystagmus
Marinho’ 1995 16 IDNB 25 Diplopia, no abduction 3h No
Bandres et al’ 1997 17 PSA 25 Diplopia, mydriasis, no 50 min No
abduction

IDNB, Inferior dental nerve block; PSA, posterior superior alveolar; MSA, middle superior alveolar

According to Kronman and Kabani*, perivascular
trauma resulting from intraarterial injection or
perforation of the vascular wall would stimulate the
sympathetic fibers running alongside the internal
maxillary artery until reaching the orbit. In this context,
a series of symptoms (eg. vasoconstriction and
mydriasis) would arise as a consequence of the
increased sympathetic activity. This would explain the
ocular muscle ischemia and mydriasis often observed
in such cases. The local diffusion theory could be a
further explanation, involving diffusion of the
anesthetic solution through the vascular, lymphatic,
and nervous networks communicating the
pterigomaxillary fossa and the orbit.

Petrelli etal” considered that a defect in the bony cavity
of the maxillary sinus could facilitate diffusion. Some
authors advocate a venous diffusion phenomenon,™
communicating the pterigoid venous plexus and the
ophthalmic vein through the orbital fissure.”
According to Goldenberg,” a local anesthetic could
pass through the cavernous sinus toward the
ophthalmic vein, ultimately reaching the ophthalmic
artery by way of a series of anastomoses. The 3
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oculomotor nerves (111, IV, and VI) are closely related
to the cavernous sinus and traverse the latter adhered
to its lateral wall; in the opinion of Madrid et al,
diffusion of anesthetic within the cavity would thus
have a direct anesthetic effect on these nerves.

According to the M. Penarrocha™ the ophthalmologic
disorders after intraoral anesthesia were caused by the
direct diffusion of the anesthetic solution from the
pterigomaxillary fossa, through the sphenomaxillary
cavity, to the orbit. This would affect the ciliary
ganglion, located between the optic nerve and the
external rectus muscle of the eye. This ganglion
receives parasympathetic fibers, originating in the
accessory oculomotor nucleus, that accompany the
common oculomotor nerve. The fibers form synapses
in the ganglion and then produce 8 or 9 short ciliary
nerves that end in the eye. Sympathetic fibers from the
carotid plexus also traverse the ciliary ganglion
(though without forming synapses at this point) and
are incorporated to the short ciliary nerves before
reaching the eye.” In this way, the different
manifestations observed may be explained in terms of
either sympathetic or parasympathetic involvement,



and the proximity of the external rectus muscle to the
sphenomaxillary space is likely the reason why this
muscle is more frequently affected. Based on this, if the
anesthetic solution reaches the orbit, it could act by
blocking the vegetative nervous system (sympathetic
or parasympathetic) and produce vasoconstriction,
myotoxicity, or could have direct effects on the nerve
endings.

Kelly R. Magliocca®, reported a case of Transient
diplopia following maxillary local anesthetic injection
and extraction of a maxillary left second molar. Several
vascular and bony anatomical pathways have been
proposed to explain its occurrence based on the
underlying regional anatomy, the sites of injection, and
the pathways of spread of the anesthetic agent.

Vascular pathways

Intra-arterial injection and intravenous absorption are 2
possible means of vascular transport of anesthetic into
the orbital region. * Both scenarios posit that a needle is
over-inserted postero-medially at the maxillary
tuberosity to enter the infratemporal fossa.” The intra-
arterial pathway is described as inadvertent needle
puncture of the maxillary artery,” followed by spread of
anesthetic agent into several successive arterial
branches (middle meningeal artery, then via a common
anastomotic branch into the orbit to the lacrimal branch
of the ophthalmic artery).”*

The venous pathway into the cavernous sinus is the
most commonly cited explanation for postinjection
abducens palsy”* The pterygoid venous plexus is
found within the infratemporal fossa, and any
anesthetic agent reaching this location would be in
close contact with numerous small, thin-walled
veins.”* Absorption would seem relatively easy, and
transport into the cavernous sinus could occur via small
emissary veins passing through foramen ovale to
directly enter the cavernous sinus (Figure 1). Here, the
abducens nerve is in close contact with the venous
blood and vulnerable to the effects of any anesthetic
agent present.

Bony pathways

Several bony anatomical features are often cited as
responsible for allowing unintended spread of
anesthetic agent and resultant abducens nerve palsy.

Two points regarding local anatomy are very
important.
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Figure 1. Rectangle approximates the extent of the infratemporal
fossa, where the pterygoid venous plexus would be found.
Foramen ovale contains small emissary veins that drain into the
cavernous sinus. Cavernous sinus is located in the middle cranial
fosssa and surrounds the abducens nerve at that location.

Figure 2. Local anesthetic injected posterior to the maxillary
tuberosity or into greater palatine foramen may reach the orbital
apex (not in view) by entering the pterygopalatine fossa. Green
wire shows straight-line path from greater palatine foramen (GPF)
to pterygopalatine fossa (PPF), and its continuation with

the inferior orbital fissure (IOF).

Figure 3. Anterior view of left orbit, showing the orbital apex and
its relationship to the inferior orbital fissure (IOF). The green
marker indicates continuity from the pterygopalatine fossa to the
orbital apex, where the abducens nerve normally lies on the deep
(intraconal) surface of the lateral rectus muscle but is not yet
embedded within the muscle.



1 The inferior orbital fissure and pterygopalatine
fossa are in open communication with one another
in the orbital region, and the greater palatine canal
is in communication with the inferior aspect of
the pterygopalatine fossa. Thus, anesthetic solution
may diffuse widely among these bony
openings, perhaps very easily in some individuals
with a unique anatomic variation. The
recumbent position of the patient during anesthetic
administration may also have arole.”

2 The abducens nerve is most vulnerable in the
region of the orbital apex, where it lies on the deep
(intraconal) surface of the lateral rectus muscle.
Anterior to this region, the nerve quickly enters
the muscle, which is covered by dense fascia.
Investigators have described anesthetic delivery
near enough to the pterygopalatine fossa via the
PSA injection, allowing for diffusion into the
region of the orbital apex or inferior orbital
fissure.”* Since the greater palatine canal is on a
straight-line trajectory with the pterygopalatine
fossa and orbital apex, injections at this location
could introduce anesthetic into the orbital apex and
induce a paresis of the abducens nerve by direct
contact of the solution with the nerve at its most
vulnerable location (Figure 2 and Figure 3).

Sved et al.” documented the complications resulting
from a technique designed to accomplish maxillary
nerve anesthesia by advancing the needle into the
greater palatine canal to a target depth of approximately
39 mm. Notably, the 2 most common adverse effects
observed in association with this technique were
diplopia and orbital muscle paresis (most commonly
involving the lateral rectus muscle). In 2 cases, the
bony greater palatine canal was constricted, which
limited needle penetration to 3 mm and 6 mm,
respectively. Maxillary anesthesia was still achieved in
these cases, despite failure to reach the target depth.
The authors did not state whether these 2 cases of a
"constricted" canal resulted in diplopia or lateral rectus
palsy. In the present case there was no intention or
evidence of needle over-insertion during the palatal
injection.

John Crean and Alison Powis” have also explained

neurological complications of local anesthetic as

follows:

1 The inadvertent deposition of local anesthetic
solution passes through the inferior orbital fissure
to cause direct anesthesia of the abducent nerve.

2 The local anesthetic solution reaches the inferior
ophthalmic vein via the pterygoid plexus or its
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communicating branches. This vein contains no
valves and connects directly with the extrinsic
muscles of the eye via the infraorbital foramen. An
intraluminal injection may easily reverse the flow
within the vessel, thus predisposing the muscles to
the effect of the anesthetic solution.

3 Deposition of the anesthetic solution within the
PSA artery causes a back flow into the connecting
maxillary arery and subsequently into the middle
menengial artery. There exists a constant
anastomosis between the orbital branch of the
middle menengial and the recurrent menengial
division of the lacrimal branch of the ophthalmic
artery. This lacrimal artery supplies the lateral
rectus muscle, the lacrimal gland, and the outer
half of the eyelids, which due to these anatomical
considerations may explain these symptoms.

4 The local anesthetic solution reaches the abducent
nerve within the cavernous sinus through the
infratemporal fossa and the pterygoid plexus and
its connecting emissary veins passing through the
foramen ovale and lacerum. Different
manifestations observed following the
administration of local anesthetic agents may be
explained in terms of either sympathetic or
parasympathetic involvement.

Chun Kei-Lee", while describing ocular
complications after LA, explains that the local
anesthetic solution reaches the orbit through a
vascular, neurological, and lymphatic network that is
responsible for ocular complications. Even while
administering the inferior alveolar nerve block, ocular
complications do occur. The author has suggested that
the different clinical manifestations are due to
different degrees of vascular anomaly.

Suresh Subramaniam® reported a case of Orbital apex
syndrome after tooth extraction in an
immunocompromised patient. A 60 year-old man
presented left upper gum swelling associated with left
side facial pain for one-week duration. He was
diagnosed to have generalised chronic periodontitis
by dentist and underwent left 1st upper molar tooth
extraction after completion of one-week course
antibiotic. After tooth extraction, he developed sudden
onset left upper lid ptosis associated proptosis, which
progressively increased in 5 hours duration. It was
associated with left eye pain together with facial pain
and deterioration of his left vision. Patient was not
known to have diabetes mellitus or other medical
illness. He was diagnosed to have left OAS due to left



orbital abscess secondary to paranasal sinusitis
following tooth extraction. At the same time his blood
sugar level was very high at presentation and he was
treated as newly diagnosed diabetes mellitus.

Extracting an infected tooth can gives a free access to

the microorganisms to extend their vicinity to the
nearby paranasal sinuses. Mostly infection to the
ethmoidal sinus can lead to the incidence of OAS, even
it is a rare situation but there were cases reported
before.” Eighty percent of reported cases with orbital
infections were developed as a complication of
infection of the paranasal sinuses, with ethmoidal
sinusitis being the most common source.”” This is
because the thin wall between orbit and ethmoidal air
sinuses, where any infections can easily penetrate to
orbital cavity. Most of the reported OAS cases occurred
after few days following tooth extraction.”™"” This is
mainly due to time taken for the infection to spread
from infected tooth socket to maxillary sinus, then
other paranasal sinuses and finally to orbital cavity.”
However, in our patient it occurred very fast within 5
hours. As we know orbit is a closed box area with lack
of lymphatic and the valveless venous system™ and an
underlying diabetes mellitus that was undiagnosed
before could be a possible reason for the shorter
incubation period.™

Nicholas Zachariades, et al” reported a case of Orbital
abscess that caused Visual loss following extraction of
a tooth. Extension of dental infections from the
maxillary teeth or other nearby structures to the orbital
spaces and tissues surrounding the eye presents a rare
but serious problem with the potential for causing
significant impairment.™ Spread of infection and
severity of sequelae depend on several factors
including virulence of the microorganisms, the
resistance of the patient, and the anatomy of the
infected area.™ Spread of infection may be by direct
extension by way of the fascial spaces,
hematogenously (by infected thrombi through the
venous system), or along lymphatic channels (although
the existence of the latter in the area has been
disputed).” The spread of infection to the orbit is
further facilitated by the loosely attached periorbita
within the orbit, which are readily displaced by pus
allowing entry into the orbit from the surrounding
areas.” Itis the relation of the root apices to the adjacent
muscles that most often determines the direction of
spread, which follows the path of least resistance.” The
buccal cortical plate is very thin; thus, most abscesses
penetrate buccally.’ Infection from the maxillary
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premolar and molar teeth may then perforate the
maxillary buccal cortical plate above (or below) the
origin of the buccinator muscle attachment and spread
posteriorly via the pterygoid venous plexus into the
pterygopalatine and infratemporal fossa to reach the
orbit via the inferior orbital fissure and the inferior
ophthalmic vein or the facial vein and the superior
ophthalmic vein. If the roots extend into the sinus, the
infection enters the maxillary sinus and gives rise to
maxillary sinusitis. The maxillary anterior teeth may
produce orbital cellulitis by retrograde spread through
the facial, angular, or ophthalmic veins, or by direct
spread.”™ Extensive communication between the
facial and ophthalmic veins occurs at the medial
canthal region above the medial palpebral ligament,
where the angular vein anastomoses with the
supratrochlear and supraorbital veins.”* The
valveless nature of these veins allows extensive 2-way
communication between the orbit, the face, nasal
cavity, the sinuses, the pterygoid plexus of veins, and
rapid uninterrupted spread of the infection.”™ The
superior and inferior ophthalmic veins have
communication with the cavernous sinus; the former
through the angular vein and the latter through the
pterygoid venous plexus.” The normal direction of
venous flow is from the orbital veins to the cavernous
sinus.” Compartments where infection may localize
are determined by the planes of fascia and the potential
fascial spaces.”™"

The signs of orbital infection include swelling,
chemosis, displacement of the globe, and decreasing

visual acuity.” A closed box anatomy of the orbit and
surrounding structures predisposes these tissues to
serious sequelae in orbital space abscesses that will
affect the extraocular muscles, thus influencing
extraocular eye movements. Significant abscesses
may result in proptosis and (by elevated intraorbital
pressure) congestion, compression, and constriction
of the diameter or infarction of the optic nerve, the
retina, and the choroids causing optic neuritis, optic
atrophy, and blindness.”* If the infection continues to
spread along the optic canal and optic nerve or the
ophthalmic vein, superior orbital fissure syndrome,
orbital apex syndrome, epidural and subdural
empyema, meningitis, cerebritis, cavernous sinus
thrombosis, brain abscess, and death may ensue.”**”
Clinically, the superior orbital fissure syndrome will
be marked by the involvement of the third, fourth, fifth
(ophthalmic division), and sixth cranial nerves and
parasympathetic block. Thus, ophthalmoplegia,
ptosis, proptosis, fixed eye, dilated pupil, and sensory
interference along the ophthalmic division of the fifth



cranial nerve (upper eyelid and forehead) will occur.”
Orbital apex syndrome includes the signs of superior
orbital fissure syndrome and additionally optic
neuropathy and blindness.” The clinical manifestations
of cavernous sinus involvement include marked eyelid
edema; ophthalmoplegia from palsies of cranial nerves
III, IV, and VI; paresthesia in the distribution of V1 and
V2; bilateral orbital involvement; altered states of
consciousness; and generalized sepsis.”” Elevated
intraorbital pressure is the primary, and potentially
reversible, mechanism of visual impairment produced
by orbital cellulites.” Forward displacement of the
globe by the infection is limited by the extraocular
muscles and the optic nerve. However, the blood
supply to the nerve is also compromised by such
traction.”  Furthermore, decreased vision may also
occur as a result of septic optic neuritis and embolic or
thrombotic lesions in the vascular supply of the optic
nerve, the retina, or choroids.” Therefore, damage to
neurovascular, muscular, and soft tissues often results
in permanent sequelae such as residual restricted eye
movement, proptosis, diplopia, and loss of vision, as
well as hemiparesis and seizures in more severe

The following guidelines are to be followed for better
management of the complications from local
anesthesia.”

a. Reassure the patient regarding the usually transient
nature of the complications.

b. Cover the affected eye with a gauze dressing to
protect the cornea for the duration of anesthesia.

c. The patient should be escorted home by a
responsible adult.

d. If ocular complications last longer than six hours,
refer the patient to an ophthalmologist for
evaluation.

Ocular complications from dental source can be
prevented by observing following precautions

1. Injections into the vascular system must be
avoided, aspiration prior to injection ®

2. Slow injection are mandatory”

The knowledge of the surgical anatomy with

regard to the particular nerve block™

4. Advise patients during dental patients not to hold
their breath for a long time & rather to take multiple
breaths during the procedure to avoid retinal
damage.”

5. Dental abscess or infection should be investigated
for systemic immunocompromised condition prior
to tooth extraction to avoid vision threatening
complications or mortality. The dreadful
complication of visual loss can be avoided if
sinusitis is diagnosed and treated early &
appropriately.”’
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CONCLUSION

Assessing the immunocompromised status is very
important for the management of dental patient to
avoid fatal outcomes. The upper jaw forms the floor of
the maxillary sinus and the upper teeth are continous
with the whole midface and cranium, therefore while
treating these teeth it is important for the practioner to
consider the possibility of ocular complications.
Furthermore while giving L.A proper techniques
should be followed. When articaine is used in the
dental clinics its increased diffusion through soft
tissue and bone must be considered.
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