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Clinical summary: Dental treatment was carried out in an 8.5-year-old castrated male domestic shorthair
cat found to have tooth resorption. Right mandibular, and right and left maxillary nerve blocks were
administered using a 1 ml syringe attached to a 25 G x 5/8 inch needle and an intraoral technique.

The following day the cat displayed blepharospasm of the right eye. The ocular signs progressed and

5 days later an ophthalmologist confirmed a blind, glaucomatous right eye. It was suspected that the eye
had suffered a penetrating injury during dental surgery. Enucleation of the right eye was performed and
gross and histopathological examination revealed a penetrating wound consistent with a needle tract injury.
Practical relevance: Complications arising from veterinary dental regional anaesthesia appear to be rare;
however, it may be that they are under-reported. This case report highlights the risks involved and reviews
the safest and most efficacious regional anaesthesia technique for the feline maxilla.

An elegant and contemporary approach to
pain management in small animal dentistry
involves the use of multimodal and pre-
emptive analgesia.!”> Peripheral neural block-
ade describes the use of local anaesthetic
agents to selectively block specific nerves,
thus desensitising certain regions of the body
or head (regional anaesthesia or nerve
block).>* This may form part of a multimodal
approach while simultaneously contributing
to pre-emptive analgesia. Easily identifiable
landmarks are often used as a guide to direct
needle placement. Various blocks are des-
cribed in the veterinary literature for both dogs
and cats.>”?

Human dentists administer thousands of
local anaesthetic injections daily, this being
the most common form of perioperative pain
control.'? Misjudging the anatomy of the area
concerned may not only result in inadequate
analgesia, but more serious local or systemic
complications. These incidents appear to be
relatively rare, but even experienced human
dental practitioners are urged to take time to
review the anatomy involved.'*!? In human
medicine the research tends to focus on nerve
injury associated with regional nerve block,
but the overall risk associated with regional
anaesthesia remains poorly defined.!
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While complications associated with region-
al anaesthesia in dogs and cats are described,
these appear to be extrapolated from human
research into systemic toxicity.!#!> To the
authors’ knowledge there have been no
reports in the literature of local complications
and only one report of a severe, systemic com-
plication arising from a dental nerve block in
the cat.!® It may be that complications arising
from veterinary dental regional anaesthesia
are genuinely rare. Alternatively, it may be
that they are under-reported.

This report describes globe penetration in a
cat following maxillary nerve block during
dental surgery. The aim is to highlight this risk
and to review the safest and most efficacious
regional anaesthesia technique for the feline
maxilla.

Case history

An 8.5-year-old castrated male domestic short-
hair cat was presented to a first opinion prac-
tice for routine annual vaccination. During the
clinical examination, tooth resorption was
observed on the buccal aspect of the perma-
nent right maxillary third premolar tooth (107).
No other clinical abnormalities were noted on
oral or general physical examination. A recom-
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mendation was made for dental assessment
and treatment under general anaesthesia.

A week later, the cat was admitted to the
practice for dental treatment. Pre-anaesthetic
blood tests (albumin, alkaline phosphatase,
alanine aminotransferase, urea, creatinine,
globulin, glucose, total protein, sodium, potas-
sium and chloride) were within normal limits.
An intravenous catheter was placed in the
left cephalic vein in a sterile manner and
Hartmann’s solution administered intra-
venously at maintenance rate (2 ml/kg/h)
rising to 4 ml/kg/h during anaesthesia. The cat
was premedicated with a combination of ace-
promazine (0.03 mg/kg) and buprenorphine
(20 pg/kg) given by intramuscular injection.
Induction of anaesthesia was achieved using
propofol (6 mg/kg) intravenously to effect over
40 s. The trachea was intubated with a size 4.0
mm endotracheal tube of suitable length. This
was inflated until the escape of gas was pre-
vented with the application of moderate posi-
tive pressure. Anaesthesia was maintained
using isoflurane mixed with oxygen delivered
via a mini-Lack circuit. Non-invasive blood
pressure, oxygen saturation, body temperature,
heart rate, respiratory rate and end-tidal CO,
were monitored continuously throughout the
procedure and recorded every 5 mins. Body
temperature was supported with the use of a
circulating warm air blanket.

Oral examination and intraoral dental
radiography confirmed the presence of
tooth resorption in several teeth. A treatment
plan was formulated that included the
provision of regional anaesthesia. Right
mandibular, and right and left maxillary nerve
blocks were administered using a 1 ml syringe
attached to a 25 G x 5/8 inch needle, providing
a total dose of 0.75 mg/kg bupivacaine. The
maxillary nerve blocks were performed using
an intraoral technique, advancing the needle
dorsally caudal to the molar tooth, directing the
needle tip towards the maxillary foramen in the
pterygopalatine fossa. To assist this, the needle
was pre-bent to a 45° angle to direct the tip
rostrally towards the foramen. Aspiration was
performed before injection of the bupivacaine.
Crown amputation was performed on the right
maxillary third premolar (107), while the left
maxillary third premolar (207) and right
mandibular third premolar (407) were extract-
ed in an open manner. The gingiva was sutured
with poliglecaprone 25 5-0 (1M) in a simple
interrupted pattern.

Recovery from anaesthesia was uneventful.
The cat was discharged and the owner instruct-
ed to keep the cat indoors overnight. Meloxicam
was prescribed to be given orally once daily for
postoperative pain control. The next morning
the cat displayed blepharospasm of the right
eye, and veterinary attention was sought.
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Complications
arising from
veterinary
dental regional
anaesthesia
may be
genuinely rare,
or they may be
under-reported.

Examination demonstrated a small super-
ficial corneal ulcer, subtle corneal oedema,
a very cloudy anterior chamber and iritis.
The retina could not be visualised. Topical
ofloxacin drops (at a frequency of one drop,
six times daily) were added to the systemic
medication.

Two days later the patient was reviewed
and found to be dull and anorexic. Ocular
examination revealed ongoing signs of
uveitis. The corneal ulcer had healed, thus
topical drops of a combined steroid / antibiotic
(dexamethasone, neomycin and polymyxin B)
were prescribed. The cat’s body temperature
was 38.5°C. A blood sample was taken for
testing for feline leukaemia virus, feline
immunodeficiency virus and coronavirus, and
for routine biochemistry and haematology. A
toxoplasmosis titre was not assessed at this
time. Results were within normal limits apart
from a mild eosinophilia (0.96 x 10°/1; normal
0.10-0.79 x 10°/1). No improvement in the
condition of the eye was noted, and 2 days
later the opinions of two of the authors (RP
and DM) were sought.

Ophthalmic examination and pathology
Ophthalmic examination confirmed a blind
right eye. The eye demonstrated ble-
pharospasm, a negative menace response and
a negative direct pupillary light response.
Marked uveitis and secondary glaucoma were
apparent with diffuse corneal oedema, large
keratic precipitates over the corneal endothe-
lium, a large clot of organising inflammatory
cells and some small organising blood clots
in the ventral anterior chamber, an organising
inflammatory membrane across the pupil
resulting in some distortion in pupil shape,
and iritis. It was not possible to visualise any
posterior segment structures through the
anterior segment opacities. The left eye
appeared unremarkable.

Intraocular pressures were 43 and 9 mmHg
in the right and left eyes, respectively. Ocular
ultrasonography was performed and demon-
strated increased echogenicity of the aqueous,
thickened iris tissue, some hyperechoic
strands (suspected inflammatory membranes)
within the vitreal chamber that appeared to be
arising from the ventrolateral aspect of the
globe, and retinal detachment.

Since the eye problem became evident with-
in 24 h of dental surgery, it was suspected that
the cat had suffered a penetrating ocular
injury during the dental procedure. A very
poor prognosis was given for the right eye
and enucleation of the eye was advised. A
standard transpalpebral enucleation tech-
nique was undertaken under general anaes-
thesia. The cat made an uneventful recovery
from surgery.
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Figure 1 Focal penetrating injury (circled) in the ventral sclera

The globe was fixed in neu-
tral buffered formalin and
submitted for pathological
examination. On gross exami-
nation, a small (0.5-0.7 mm)
focal penetrating injury was
identified in the ventral sclera
(Figure 1). The globe was then
sectioned in half (Figure 2)
to include the scleral lesion,
routinely processed for histo-
pathology and embedded in
paraffin. Sections were cut at
4 ym and stained with haema-
toxylin and eosin.

Histopathological examina-

of a focal linear penetrating

choroid and retina (Figure 3);

findings included focal patho-

logical detachment of the ventral retina,
neutrophilic and lymphoplasmacytic endoph-
thalmitis, mild intraocular haemorrhage and
secondary glaucoma. The discrete linear mor-
phology of the penetrating injury was consis-
tent with that expected from a needle tract
and did not support scleral rupture secondary
to blunt trauma.

The discrete linear morphology of the penetrating
injury was consistent with that expected from a
needle tract and did not support scleral rupture

secondary to blunt trauma.
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. ' Figure 3 Histopathological examination confirms the presence . .
tion confirmed the presence of a focal well-delineated full-thickness penetrating injury (arrow) that rationale of pre-emptlve

involves the sclera, choroid and retina. Reparative fibroblastic tissue
K X partially fills the defect. The retina is pathologically detached.
wound disrupting the sclera,  Haematoxylin and eosin, x 40

Figure 2 The sectioned globe. The circle demarcates the site
of the penetrating scleral injury. Note the associated ventral
retinal detachment (arrows) and endophthalmitis

Discussion

The contemporary approach
to  veterinary  practice
demands careful anticipa-
tion and prevention of pain
in patients under our
care.l>7 This includes the
provision of multimodal
analgesia, whereby different
classes of drugs are used to
block the ultimate conscious
perception of pain by inter-
rupting the pain pathway at
different points, to maximise
analgesic provision.'”!® The

analgesia is to prevent initial
afferent signals reaching the
central nervous system
(CNS), and thus reduce the
risk of altered processing of afferent input that
could amplify postoperative pain.!’ Local
anaesthetics are the only drugs that produce
complete blockade of peripheral nociceptive
input, and therefore offer the most effective
way of preventing central sensitisation.?
Peripheral neural blockade describes the
use of local anaesthetic agents to desensitise
specific nerves using anatomical landmarks
and provide analgesia to a region of the body
or head, and is the most common form of peri-
operative pain control used in human den-
tistry.!1® Veterinary patients may benefit from
local anaesthetic techniques under general
anaesthesia as decreased perioperative pain
may result in better autonomic stability and
reduced cardiovascular, respiratory or CNS
depression, contributing to a safer anaesthetic,



smooth recovery and rapid discharge from the
hospital >7? Some longer acting drugs such
as bupivacaine may also provide analgesia
into the postoperative period.?!

The overall incidence of complications asso-
ciated with human dental anaesthesia appears
to be low, with local anaesthetic drugs being
relatively safe when used with care.’%-1?
Placement of the agent is critical in both
ensuring efficacy and reducing unwanted side
effects.12 Complications may arise as a direct
result of needle placement, or due to toxic
effects of the drug used.!! Toxicity may result
from overdose or inadvertent intravenous
administration of the drug, and in veterinary
patients has led to CNS disturbances or car-
diorespiratory arrest.”>?* Safety precautions
therefore include aspirating before injection to
ensure the drug is not administered intra-
venously, and calculating the maximal dose
permissible to avoid overdosing the
patient.>*”2° Local complications in humans
have reportedly included needle breakage,
trismus (inability to open the jaw), prolonged
anaesthesia or paraesthesia, paralysis of
motor nerves and interference with special
senses such as vision. 122426

The reporting of procedure-related compli-
cations is common in both human and veteri-
nary medicine. However, there is a lack of
acceptable and reliable reporting criteria in
relation to regional anaesthesia. A systematic
review in 2009 of human regional anaesthesia
peer-reviewed literature found both an incon-
sistency and lack of outcome reporting in
prospective studies, meaning that comparing
results for safety-related issues may be diffi-
cult.’® There are reports of complications aris-
ing from regional anaesthesia in the dog and
cat, but these are primarily associated with
epidural administration of drugs.?>® There
are very few reported complications arising
from the use of dental nerve blocks in dogs
and cats, but severe cardiovascular depression
has been reported after a mandibular nerve
block in a cat using bupivacaine.!® Lingual
trauma has been reported in the horse follow-
ing inferior alveolar nerve block,?” and this
complication is anecdotally reported in cats
and dogs.

Regional anaesthesia is also used during
human ophthalmic surgery and complications
including globe perforation or penetration are
reported.”® Similar regional anaesthetic tech-
niques are used in cattle, horses, dogs and cats
for ocular surgery.?*® The blocks may also
be associated with globe perforation and
penetration due to the blind placement of the
needle. Cadaveric studies in horses suggest
that ultrasound guidance may improve the
safety and efficacy of the retrobulbar nerve
block.?!
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Extrapolating a maxillary nerve block technique
used in dogs may not be appropriate due to
anatomical differences between the species.

Orbital penetration by dental elevators has
been reported during tooth extraction in dogs
and cats.®> This is a particular risk during
extraction of caudal maxillary molar teeth due
to the proximity of the tooth roots to the ven-
tral orbit.33

Anatomy

There are three primary divisions of the senso-
ry part of the trigeminal nerve: ophthalmic,
maxillary and mandibular. The maxillary
nerve supplies sensation to the cheeks, nose,
soft and hard palates, upper teeth and gingi-
vae.® It leaves the cranial vault via the round
foramen, coursing ventral to the orbit in the
pterygopalatine fossa, before entering the
infraorbital canal via the maxillary foramen.
Within the infraorbital canal, branches of the
infraorbital nerve supply all teeth before exit-
ing the canal at the infraorbital foramen where
it becomes purely sensory to the skin of the
nose and upper lip.3> The infraorbital canal is
much shorter in the cat than the dog and may
only be a few millimetres in length.#3*3> The
cat possesses large, prominent eyes with an
incomplete orbit. The orbital ligament con-
nects the zygomatic and frontal bones in the
dorsotemporal region.3® Important soft tissue
structures in the ventral orbit include the
maxillary and ophthalmic arteries, orbital
veins and venous plexus, and pterygopalatine
nerve.3%%3¢ The tooth roots of the maxillary
fourth premolar and first molar in the cat lie
very close to the ventral orbit.3>3

Maxillary nerve block

Using local anaesthetic agent to block the max-
illary nerve before it enters the infraorbital
canal should desensitise the ipsilateral upper
teeth and lip, nose, maxilla, incisive bone, and
hard and soft palates.*® Several techniques
have been described to perform the maxillary
nerve block in the dog and cat, but unfortu-
nately a distinction is often not made between
the canine and feline patient.*? Extrapolating
from a technique used in dogs may not be
appropriate due to anatomical differences
between the species. Furthermore, some publi-
cations are inaccurate and misleading.”

The percutaneous approach inserts the nee-
dle just below the ventral border of the zygo-
matic arch, at the junction of the maxilla
parallel to the hard palate, and directs it
towards the pterygopalatine fossa and maxil-
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Figure 4 Needle placement in the retrobulbar space or into the infraorbital
canal may risk globe penetration

lary foramen.>®3® There are two intraoral
approaches described in cats. The first directs
the needle dorsally via the notch palpable at
the hard and soft palate juncture caudal to the
molar tooth.* Disadvantages of this technique
concern the blind placement of a needle in the
retrobulbar space.*” The second intraoral
approach is via the infraorbital canal and is
described as the deep infraorbital block.®
Some authors suggest this approach should be
chosen in the cat as the infraorbital canal is so
short it allows advancement of the needle to
the maxillary nerve via the infraorbital fora-
men.*’

Another intraoral approach is described in
dogs using an intravenous catheter to place
local anaesthetic at the level of the lateral can-
thus of the eye via the infraorbital foramen,
similar to the deep infraorbital block.* Use of
a catheter in this study was hypothesised to
reduce the risk of iatrogenic needle damage to
infraorbital nerves and blood vessels, and the
distribution of dye in this study supported
this hypothesis. Further studies would be
required in a clinical setting to confirm these
findings. What is unknown, however, with
this procedure is the effect of pressure on the
infraorbital nerve after injecting a volume of
liquid into an enclosed space.

The infraorbital nerve block has been shown
to be effective in abolishing reflex-evoked
muscle action potentials from stimulated
maxillary fourth premolar teeth in cats where
the needle was advanced 0.5 ¢cm into the
canal.** However, the infraorbital canal in the
cat is described as being only a few millime-
tres long (<4 mm); thus use of a long needle
placed into this canal, or advancement further
than the lateral canthus of the eye, risks pene-
trating the globe (Figure 4).3* Globe penetra-
tion can be avoided by not advancing a needle
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Figure 5 The position of the infraorbital foramen is shown by the arrow. It lies
immediately dorsal to the maxillary third premolar tooth (107/207) (asterisk)

further than 2-3 mm into the canal, and
directing the needle ventrally not dorsally
towards the globe.*! Blocking the infraorbital
nerve as it exits the foramen seems logical in
terms of safety, but it will not provide any
dental analgesia as the nerve at this location
is purely sensory to the nose and upper lip.3*
Digital compression over the infraorbital fora-
men for 30 s after injection may help the
anaesthetic agent to reach the target area,
although there is a lack of evidence to support
this practice.®

The infraorbital canal is located dorsal to the
maxillary third premolar tooth (Figure 5) and
can be palpated easily through the oral mucosa.
The procedure for infraorbital nerve block is
described in the box on page 71, with place-
ment of the needle illustrated in Figure 6.

Conclusions

This report describes a catastrophic complica-
tion of performing maxillary nerve block in
the cat. The provision of balanced and pre-
emptive analgesia will ultimately benefit the
patient, so the reader is urged to reflect upon
feline-specific anatomy, and continue to
provide regional anaesthesia in the most effi-
cacious and safe way. Review of the literature
has revealed differences in opinions regarding
maxillary regional anaesthesia in the cat. The
weakest form of evidence is the consensus
statement or opinion.*? The highest quality
published evidence suggests that the infra-
orbital block is sufficient to desensitise the
maxillary fourth premolar (108/208) in the
cat.® This block would, therefore, be the
recommended approach to providing regional
anaesthesia to the feline maxilla, as long as the
depth and direction of needle placement are
carefully gauged.



A 1 ml syringe attached to a 27 G needle is used (alternatively, an insulin needle and syringe
may be used). The infraorbital foramen is palpated with the non-dominant hand, and the lip
retracted dorsally. The needle is held parallel to the hard palate, and advanced carefully
caudoventrally towards the foramen. The bevel is faced towards the bone to ensure the
needle tip does not ‘prick’ the periosteum, which would be painful. As soon as the

needle enters the foramen, aspiration is performed to ensure the needle is not intravascular
(Figure 6). Local anaesthetic agent is then slowly injected.

Figure 6
Infraorbital nerve
block. In this
image, a flash of
blood can be seen
in the needle hub.
Should this occur,
the needle should
be repositioned,
and aspiration
repeated before
the local
anaesthetic agent
is injected. This
patient has
evidence of tooth
resorption in the
right maxillary
canine (104) and
third and fourth
premolars (107 and
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l Infraorbital nerve block technique

Published
evidence
supports the use
of the infraorbital
block for
providing regional
anaesthesia to
the feline maxilla.
The depth and
direction of
needle placement
must always be
carefully gauged.
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