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Abstract

Objectives This paper describes a case of endophthalmitis in a feline patient caused by globe penetration during
an infraorbital block performed to provide analgesia during rhinoscopy, and presents additional imaging and
dissection data demonstrating risk of iatrogenic ocular trauma during infraorbital blocks in cats when the infraorbital
canal is entered.

Methods Case records and accompanying histopathologic reports were reviewed for the feline patient. Separately,
two feline cadavers were imaged using CT following placement of 5/8" 25G needles or 1" 22G over the needle
catheters in the infraorbital canal. Infraorbital blocks with injection of trypan blue dye followed by dissection were
performed in two further feline cadavers to assess the potential for globe penetration and to provide preliminary
information regarding the potential efficacy of infraorbital blocks for analgesia during rhinoscopy.

Results Clinical and histopathologic findings support inadvertent globe penetration during infraorbital block as the
cause for endophthalmitis in the feline patient described. CT imaging and dye injection studies further demonstrate
the risks involved with this local anesthetic technique in cats.

Conclusions and relevance Further study is needed to assess the safety and efficacy of infraorbital blocks performed
for rhinoscopy in cats. Catheters may be safer anesthetic delivery devices than needles. Extreme caution should be
used when entering the infraorbital canal in cats.
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Introduction with rhinoscopy, a procedure sometimes associated with
Local anesthetics are a valuable pain management tool —unanticipated patient movements despite an adequate
for veterinary patients undergoing painful procedures ~Pplane of anesthesia.”

or experiencing discomfort. Regional nerve blocks allow

decreased use of systemic medications with undesirable
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Caudal maxillary blocks used in conjunction with
dental procedures have been associated with globe pen-
etration and endophthalmitis in both cats and dogs.*!!
Infraorbital blocks have been proposed as a simpler and
potentially safer alternative.!'> However, infraorbital
blocks performed to desensitize the nasal mucosa for
rhinoscopy (hereafter denoted as ‘caudal infraorbital
block’) require delivery of local anesthetic to the region
of the pterygopalatine fossa, which necessitates intro-
duction of the anesthetic delivery device into the
infraorbital canal and potentially the orbit.”# This modi-
fication of the technique increases the risk of iatrogenic
ocular trauma.

Here we present the case of a cat with septic endoph-
thalmitis attributed to globe penetration by a caudal
infraorbital block performed to facilitate rhinoscopy.
This is the first report of iatrogenic ocular penetration
associated with an infraorbital block. We also present
initial imaging and cadaver data illustrating the poten-
tial for globe penetration during caudal infraorbital
blocks in cats.

Materials and methods

Case report

Clinical history and histopathologic findings were
reviewed for a cat with septic suppurative endophthal-
mitis attributed to ocular penetrating trauma from an
infraorbital block performed in association with rhinos-
copy and nasal biopsy.

Imaging
Two feline cadavers were obtained through the body
donation program at the Tufts University Cummings
School of Veterinary Medicine, representing average-sized
(5.1kg post-mortem weight) and small (3.2kg post-mor-
tem weight) adult domestic shorthair cats. Both cats had
no evidence of muscle wasting and no obvious ocular or
craniofacial pathology. Both cadavers had been previously
frozen and were thawed for imaging. Globes were hypoto-
nous but were not reinflated or otherwise manipulated.
Needles (5/8” 25G) and/or over the needle intrave-
nous catheters (1”7 22G) were placed by one of two
board-certified veterinary anesthesiologists (LAW and
RCR) using an intraoral approach for infraorbital local
anesthetic blocks with the intention to provide anesthe-
sia for the nasal cavity (ie, entering the infraorbital fora-
men and transiting the canal). CT was then performed to
assess the relationship between needle or catheter posi-
tion and the globe.

Dissection

Two additional representative adult domestic shorthair
cat cadavers were obtained via the body donation pro-
gram at the Tufts University Cummings School of
Veterinary Medicine. Post-mortem weights were 3.6kg
and 4.6kg. The cats had normal globes and no evident
craniofacial pathology or muscle wasting. These

cadavers were obtained immediately after death and
globes were of a normal shape, size and tension.

In both cats, a 5/8” 25G needle was introduced into
the left infraorbital foramen by one of the authors (SAP)
using an intraoral approach and was advanced up to the
hub. Trypan blue dye (0.2ml) was injected. A 17 22G
over the needle intravenous catheter was similarly intro-
duced into the right infraorbital foramen. The catheter
portion was then advanced as far as possible, maintain-
ing the stylet tip just inside the foramen. The stylet was
removed and 0.2ml of trypan blue dye was injected.
Bilateral routine transconjunctival enucleation was per-
formed. Globes and orbits were observed for presence of
dye and evidence of globe penetration, and photographs
were taken.

Results

Case report

A 2-year-old, 2.5kg spayed female domestic shorthair
cat with a 1-year history of chronic sneezing and nasal
discharge was presented for CT and rhinoscopy. The cat
had no history of ocular disease and the eyes were super-
ficially normal at the time of initial presentation.

CT revealed nasal mucosal thickening and turbinate
destruction most consistent with chronic inflammatory
disease. Both globes appeared normal in CT images
(Figure 1). Rhinoscopy was performed immediately fol-
lowing CT. Immediately prior to rhinoscopy, bilateral
caudal infraorbital blocks were performed by an experi-
enced anesthesia resident. For this procedure, 5/8” 25G

Figure 1 Axial CT image (bone algorithm) of the cat
described in this report. CT was performed owing to chronic
nasal signs and prior to onset of ocular signs. Both globes are
visible and of normal density in this image. The hyperdense
structures within the globes are the lenses and appear
asymmetrical due to uncoordinated rotation of the globes,
which is a normal and expected finding in cross-sectional
imaging performed under general anesthesia
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needles were inserted into the infraorbital canals using
an intraoral approach as previously described, with an
attempt made to maintain needles parallel to the dental
arcade.’> A combination of 2% lidocaine (0.06ml per
side) and 5% bupivacaine (0.25ml per side) was injected,
with the goal of producing anesthesia of the maxillary
nerves at the level of the pterygopalatine fossa. No mass
lesions or foreign bodies were noted during subsequent
rhinoscopy. Samples were obtained for culture and his-
topathology using alligator forceps passed through the
instrument channel on the scope. Recovery from anes-
thesia was uneventful and the cat was discharged from
the hospital later that day. No medications were pre-
scribed at that time.

One day after rhinoscopy, the cat was presented to the
emergency service for blepharospasm and miosis of the
right eye (OD). A focal corneal opacity was noted OD,
with no apparent retention of fluorescein stain. No flare
was noted in either eye, and intraocular pressures (IOPs)
were 16 mmHg in the left eye (OS) and 14mmHg OD.
Despite the lack of fluorescein stain uptake, a superficial
post-anesthetic ulcer was suspected. Oral meloxicam
(0.05mg/kg q24h), topical oxytetracycline ointment (q8h
OD) and 1% carboxymethylcellulose drops (q8h OD)
were dispensed, with instructions to follow up with the
primary care veterinarian in 7-10 days.

Findings from nasal biopsy samples were subsequently
released and were consistent with a lymphoplasmacytic—
eosinophilic rhinitis. No infectious organisms were seen.
Aerobic culture yielded Staphylococcus aureus with no
significant antibiotic resistance.

Six days after the emergency visit, the cat was pre-
sented to a veterinary ophthalmologist who documented
severe intraocular inflammation, increased IOP and
buphthalmos OD. The cat was then referred to our institu-
tion. Additional findings included diffuse corneal edema
with peripheral neovascularization, and intracameral
fibrin and hypopyon OD (Figure 2). Menace response,
dazzle reflex, and direct and indirect pupillary light
reflexes were absent OD. IOP OD was 43mmHg. The
globe OS was visual with no apparent abnormalities.

Ocular and orbital ultrasound suggested that pathol-
ogy was confined to the globe (Figure 3). Initial treatment
with oral amoxicillin—clavulanic acid (28mg/kg ql12h)
and topical dorzolamide (q12h OD), flurbiprofen (q12h
OD), prednisolone acetate (q6h OD), oxytetracycline (q8h
OD) and carboxymethylcellulose (qg6h OD) yielded no
improvement in IOP or inflammation OD.

Owing to the severity and timing of the cat’s ocular
disease, additional sections from nasal biopsy samples
were obtained and were stained with Gomori methena-
mine silver; no fungal organisms were seen. Serum
Cryptococcus antigen testing was also performed and
was inconsistent with infection. Enucleation was then
elected for palliative and diagnostic purposes.

Figure 2 Clinical photograph showing diffuse corneal edema
with peripheral neovascularization and marked intraocular
inflammation characterized by hypopyon and fibrin in the
anterior chamber (star)

Figure 3 Ultrasound image of globe and orbit OD. Orbital
structures are considered normal. Hypoechoic material is
seen in the anterior chamber and at the level of the ciliary
body (stars); a focal discontinuity in the posterior lens capsule
is suspected (arrow)

Histopathologic evaluation of the globe revealed a
severe suppurative endophthalmitis with penetrating
posterior lens trauma, intralenticular neutrophils and
retinal detachment (Figure 4). Gram staining showed
numerous Gram-positive cocci within degenerate neu-
trophils. No scleral penetration site was specifically
identified on microscopic evaluation of available sec-
tions and no gross examination of the sclera was per-
formed prior to paraffin embedding and sectioning of
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Figure 4 (a) Subgross image of globe (hematoxylin and eosin stain). Basophilic material (consisting primarily of degenerate
neutrophils with intracellular bacteria) is visible in the anterior chamber, surrounding the lens and lining the posterior
segment. (b) Material surrounding the lens (Gram stain). Numerous degenerate neutrophils with intracellular Gram-positive
bacteria are visible (examples indicated by arrows; X 100 magnification, bar=10pm). (c) Ruptured posterior lens capsule
and intralenticular neutrophils (hematoxylin and eosin stain). The scrolled capsule and intralenticular neutrophils (arrow) are
consistent with penetrating trauma to the posterior aspect of the lens prior to enucleation (X 20 magnification, bar =50pm)

the eye. However, the globe was not sectioned in its
entirety, and failure to identify a specific site of entry is
not uncommon in penetrating injuries with septic
implantation.415 Based on histopathologic findings
involving the lens and a lack of signs (fever, leukocyto-
sis, malaise) consistent with bacteremia, endogenous
endophthalmitis was rejected as an etiology and iatro-
genic penetrating trauma associated with the infraorbi-
tal local anesthetic block was considered the most likely
cause of endophthalmitis in this cat.!1415

Imaging

Performance of a caudal infraorbital block with either a
25G needle or a 22G intravenous catheter brought the
tip of the delivery device into close proximity with the
eye (Figures 5 and 6). In the larger cat, the eye was not
penetrated with either technique, although the globes
did not possess their pre-mortem shape, size or turgid-
ity, and thus may have been less vulnerable to penetra-
tion. In the smaller cat, the 25G needle was noted to
penetrate the globe (Figure 7).

Dissection
Caudal infraorbital block with a 25G needle penetrated
the left eye of the 3.6 kg cat but not the larger cat, although

in the latter globe movement was noted during place-
ment of the needle. In the smaller cat, trypan blue dye
was seen in the anterior chamber following injection and
a scleral wound was noted at dissection (Figure 8).

Caudal infraorbital block with a 22 G catheter did not
lead to globe penetration in either cat. Injection of trypan
blue through the catheter led to deposition of dye in the
medial anterior portion of the orbit (Figure 9).

Discussion

Local and regional anesthetic techniques involve perineu-
ral instillation of anesthetic drugs via a needle, intrave-
nous catheter or other delivery device to provide analgesia
or akinesia. These techniques have become popular with
veterinarians for pain management and as a means of
decreasing anesthetic gas, opioid and NSAID use, partic-
ularly during dental procedures, and their use is now
advocated as part of the standard of care for dentistry in
small animals.>® Despite their clear benefits, however,
local anesthetic injections are not without risk. In dogs
and cats, the oral cavity is in close proximity to the orbit.
Inadvertent ocular penetration with needles used to
administer local anesthetic has been documented or sus-
pected in a number of cats and dogs.>'! All previously
reported cases have been linked with dentistry-associated
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Figure 5 Axial CT images (bone algorithm) of an average-sized domestic shorthair cat. The image on the left shows a 25G
needle placed in the infraorbital foramen (wide arrow); the image on the right shows a 22 G catheter placed in the infraorbital
foramen (thin arrow)
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Figure 7 Axial CT image (bone algorithm) showing a 25G
needle placed in the infraorbital foramen and penetrating
the globe of a small domestic shorthair cat
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The feline patient described above represents the first
reported case of inadvertent ocular penetration associ-
Figure 6 Three-dimensional CT reconstruction showing a ated with a local anesthetic block during rhinoscopy and
25G needle in the infraorbital foramen of an average-sized the first case associated with an infraorbital block. The
domestic shorthair cat. Note the extent of penetration of the lack of previous reports of iatrogenic ocular trauma asso-
needle into the orbit ciated with infraorbital blocks is likely an indicator of
their favorable safety profile in most situations. However,
as this technique is adapted for use in conjunction with

caudal maxillary blocks, in which the anesthetic delivery FhinO.SCOPY/ .that safety profile may change, particularly
device is inserted percutaneously or intraorally at the i feline patients.

junction of the maxilla and zygomatic arch, caudal to the Rhinoscopy can present an anesthetic challenge, as
last maxillary molar. head movement, sneezing and gagging frequently
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Figure 8 Enucleated globe following caudal infraorbital block
performed with 25 G needle, with injection of trypan blue dye.
Scleral wound denoted by arrow

Figure 9 Orbit of domestic shorthair cat showing dye
distribution following caudal infraorbital block performed
with a 22G catheter

accompany the procedure, limiting visualization and
sample collection, and potentially compromising
patient safety.”81¢ Interest has thus arisen in regional
anesthetic techniques to facilitate rhinoscopy and
improve patient comfort and safety.”#!” Sensory inner-
vation to nasal structures is provided by the ophthal-
mic and maxillary divisions of the trigeminal nerve.
The ophthalmic division of the nerve cannot be accessed
readily in companion animals, but the maxillary nerve
may be approached as it courses along the orbital floor.”
Because the branches that innervate nasal structures
leave the maxillary nerve in the region of the

pterygopalatine fossa proximal to the infraorbital canal,
two techniques have been investigated for regional
nasal anesthesia — the caudal maxillary block and the
caudal infraorbital block. The caudal maxillary block
may produce better antinociception but has previously
been associated with globe penetration and may be
more difficult to perform correctly.”812 The caudal
infraorbital block demonstrates some efficacy, however,
and is perceived to be simpler to perform and ‘safer’,
and thus has been recommended for use during
rhinoscopy.31216

Little attention has been paid to anatomic considera-
tions for infraorbital blocks in general, with many
authors failing to consider species, breed or patient size,
and most recommending routine entry into the canal
with the anesthetic delivery device.*61820 Some suggest
entering the canal with the delivery device but urge
caution.?!¢ Few state a specific concern regarding entry
into the infraorbital canal in cats.3132324 [llustrations
accompanying most references show a needle as the
delivery device, and even those references that describe
use of an intravenous catheter generally do not empha-
size that the two may not be interchangeable in terms of
risk of ocular injury.8

In the cat, the infraorbital canal is approximately
3—4mm in length, and the globe fills the majority of the
orbit.%? A standard 25G needle is approximately
15.9mm (5/8”) in length, thus inadvertent globe pene-
tration is a genuine possibility based on canal length
alone. The dimensions of the canal and the lack of work-
ing space may also limit the ability to direct the anes-
thetic delivery device away from the globe. Smaller cats
may be more at risk: the case reported herein describes
an unusually small adult cat, and the cadavers in which
globe penetration occurred were also smaller cats.
Brachycephalic and small-breed dogs, whose infraorbi-
tal canals are similarly truncated, may also be at risk of
globe penetration during caudal infraorbital blocks,
although the larger orbital space in relation to globe size
in dogs may provide some protection.?>

Use of an intravenous catheter to deliver local anes-
thetic may create a larger margin of safety, as the semi-
rigid catheter material is less likely to penetrate the
sclera than a needle. Following dissection in the cadaver
portion of this study, one of the authors (SAP) attempted
to penetrate the equatorial sclera of the enucleated
globes with both 20 and 22G catheters with the stylet
withdrawn. Although the equatorial sclera is quite thin
(0.1-0.2mm in the cat),?® the catheters deformed rather
than penetrated the tissue.

Conclusions

Preliminary imaging and dissection data presented here
along with a clinical case of globe penetration and sub-
sequent septic endophthalmitis indicate that caudal
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infraorbital blocks for rhinoscopy carry a risk of severe
iatrogenic ocular trauma in cats, even when performed
by experienced clinicians. Additional studies using
larger numbers of cats with greater variation in size and
facial morphology are needed for further characteriza-
tion. Similar investigations may also be merited in
brachycephalic and small-breed dogs.

Local anesthetic techniques are a valuable means of
improving patient comfort and minimizing use of inhal-
ant and injectable anesthetics and other drugs with
potential side effects. Refinement of local blocks used in
conjunction with rhinoscopy is therefore an important
goal. Use of an intravenous catheter rather than a needle
as an anesthetic delivery device may improve the safety
profile of caudal infraorbital blocks and allow their use
in many veterinary patients. Alternate approaches to
analgesia may still need to be considered in extremely
small patients, however.

Distribution of dye in the dissections performed also
suggests that caudal infraorbital blocks might fail to
deliver adequate local anesthetic to the pterygopalatine
fossa to produce nasal analgesia. Post-mortem evalua-
tion is limited by lack of normal tissue perfusion and
dissolution of local anesthetic into neighboring tissues
and may not fully reflect the clinical effectiveness of this
technique. Further studies are therefore warranted to
evaluate both safety and efficacy of regional anesthetic
techniques for rhinoscopy in cats.

Acknowledgements The authors wish to express their
appreciation to VCA for use of the CT equipment.

Conflict of interest The authors declared no potential
conflicts of interest with respect to the research, authorship,
and/or publication of this article.

Funding The authors received no financial support for the
research, authorship, and/or publication of this article.

Ethical approval The work described in this manuscript
involved the use of non-experimental (owned or unowned)
animals. Established internationally recognized high standards
(‘best practice’) of veterinary clinical care for the individual
patient were always followed and/or this work involved the
use of cadavers. Ethical approval from a committee was there-
fore not specifically required for publication in JFMS Open
Reports. Although not required, where ethical approval was still
obtained it is stated in the manuscript.

Informed consent Informed consent (verbal or written)
was obtained from the owner or legal custodian of all animal(s)
described in this work (experimental or non-experimental
animals, including cadavers) for all procedure(s) undertaken
(prospective or retrospective studies). No animals or people are
identifiable within this publication, and therefore additional
informed consent for publication was not required.

ORCID iD Stephanie A Pumphrey
0003-2084-7893

https:/ /orcid.org/0000-

References

1

10

11

12

13

14

15

16

17

18

Epstein M, Rodan I, Griffenhagen G, et al. 2015 AAHA/
AAFP pain management guidelines for dogs and cats.
J Am Anim Hosp Assoc 2015; 51: 67-84.

Aguiar ], Chebroux A, Martinez-Taboada F, et al. Analgesic
effects of maxillary and inferior alveolar nerve blocks in
cats undergoing dental extractions. | Feline Med Surg 2015;
17:110-116.

de Vries M and Putter G. Perioperative anaesthetic care
of the cat undergoing dental and oral procedures: key
considerations. | Feline Med Surg 2015; 17: 23-36.

Rochette J. Regional anesthesia and analgesia for oral and
dental procedures. Vet Clin North Am Small Anim Pract
2005; 35: 1041-1058.

Lewis J. Nerve blocks take the bite out of small animal
oral surgery. https://www.veterinarypracticenews.com/
nerve-blocks-take-the-bite-out-of-small-animal-oral-
surgery/ (2012, accessed April 12, 2021).

Beckman B. Regional nerve blocks key to delivering quality
dental care. https://veterinarydentistry.net/blog/wp-
content/uploads/2010/01/Regional-Nerve-Blocks-for-Oral-
Surgery-in-Dogs-and-Cats.pdf (2007, accessed April 12, 2021).
Cremer J, Sum SO, Braun C, et al. Assessment of maxillary
and infraorbital nerve blockade for rhinoscopy in sevoflu-
rane anesthetized dogs. Vet Anaesth Analg 2013; 40: 432—439.
Fizzano KM, Claude AK, Kuo LH, et al. Evaluation of a
modified infraorbital approach for a maxillary nerve
block for rhinoscopy with nasal biopsy of dogs. Am | Vet
Res 2017; 78: 1025-1035.

Alessio TL and Krieger EM. Transient unilateral vision
loss in a dog following inadvertent intravitreal injection
of bupivacaine during a dental procedure. | Am Vet Med
Assoc 2015; 246: 990-993.

Perry R, Moore D and Scurrell E. Globe penetration in a
cat following maxillary nerve block for dental surgery.
J Feline Med Surg 2015; 17: 66-72.

Volk HA, Bayley KD, Fiani N, et al. Ophthalmic compli-
cations following ocular penetration during routine den-
tistry in 13 cats. N Z Vet ] 2019; 67: 46-51.

Viscasillas J, Seymour CJ and Brodbelt DC. A cadaver study
comparing two approaches for performing maxillary
nerve block in dogs. Vet Anaesth Analg 2013; 40: 212-219.
Beckman B. Nerve blocks for oral surgery in cats. https://
www.cliniciansbrief.com/article/nerve-blocks-oral-
surgery-cats (2014, accessed April 12, 2021).

Duke FD, Snyder CJ, Bentley E, et al. Ocular trauma origi-
nating from within the oral cavity: clinical relevance and
histologic findings in 10 cases (2003-2013). | Vet Dent 2014;
31: 245-248.

Bell CM, Pot SA and Dubielzig RR. Septic implantation
syndrome in dogs and cats: a distinct pattern of endo-
phthalmitis with lenticular abscess. Vet Ophthalmol 2013;
16: 180-185.

Noone KE. Rhinoscopy, pharyngoscopy, and laryngos-
copy. Vet Clin North Am Small Anim Pract 2001; 31: 671-
689.

Weil AB. Anesthesia for endoscopy in small animals. Vet
Clin North Am Small Anim Pract 2009; 39: 839-848.

Duke T. Local and regional anesthetic and analgesic tech-
niques in the dog and cat: Part I, pharmacology of local anes-
thetics and topical anesthesia. Can Vet | 2000; 41: 883-884.


https://orcid.org/0000-0003-2084-7893
https://orcid.org/0000-0003-2084-7893
https://www.veterinarypracticenews.com/nerve-blocks-take-the-bite-out-of-small-animal-oral-surgery/
https://www.veterinarypracticenews.com/nerve-blocks-take-the-bite-out-of-small-animal-oral-surgery/
https://www.veterinarypracticenews.com/nerve-blocks-take-the-bite-out-of-small-animal-oral-surgery/
https://veterinarydentistry.net/blog/wp-content/uploads/2010/01/Regional-Nerve-Blocks-for-Oral-Surgery-in-Dogs-and-Cats.pdf
https://veterinarydentistry.net/blog/wp-content/uploads/2010/01/Regional-Nerve-Blocks-for-Oral-Surgery-in-Dogs-and-Cats.pdf
https://veterinarydentistry.net/blog/wp-content/uploads/2010/01/Regional-Nerve-Blocks-for-Oral-Surgery-in-Dogs-and-Cats.pdf
https://www.cliniciansbrief.com/article/nerve-blocks-oral-surgery-cats
https://www.cliniciansbrief.com/article/nerve-blocks-oral-surgery-cats
https://www.cliniciansbrief.com/article/nerve-blocks-oral-surgery-cats

Journal of Feline Medicine and Surgery Open Reports

19

20

21

22

Gross ME, Pope ER, Jarboe JM, et al. Regional anesthesia
of the infraorbital and inferior alveolar nerves during
noninvasive tooth pulp stimulation in halothane-anes-
thetized cats. Am | Vet Res 2000; 61: 1245-1247.

Kastner SBR. Anesthesia and analgesia for general sur-
gery. In: Langley-Hobbs SJ, Demetriou JL and Ladlow JF
(eds). Feline soft tissue and general surgery. Edinburgh:
Elsevier, 2014, pp 15-27.

Anaesthesia of the cat. In: Clarke KW, Trim CM and Hall
LW (eds). Veterinary anaesthesia. Edinburgh: Elsevier,
2014, pp 499-534.

Woodward TM. Pain management and regional anesthe-
sia for the dental patient. Top Companion Anim Med 2008;
23:106-114.

23 Gracis M. The oral cavity. In: Campoy L and Read MR

(eds). Small animal regional anesthesia and analgesia.
Ames, TA: ISUP, 2013, pp 119-140.

24 Love L and Egger C. Local and regional anesthesia tech-

niques, part3: blocking the maxillary and mandibularnerves.
https:/ /www.dvm360.com/view /local-and-regional-
anesthesia-techniques-part-3-blocking-maxillary-and-
mandibular-nerves (2009, accessed April 12, 2021).

25 Stiles J. Feline ophthalmology. In: Gelatt KN, Gilger BC

and Kern TJ (eds). Veterinary ophthalmology. 5th ed.
Ames, IA: John Wiley & Sons, 2013, pp 1477-1559.

26 Samuelson DA. Ophthalmic anatomy. In: Gelatt KN, Gil-

ger BC and Kern TJ (eds). Veterinary ophthalmology. 5th
ed. Ames, IA: John Wiley & Sons, 2013, pp 39-170.


https://www.dvm360.com/view/local-and-regional-anesthesia-techniques-part-3-blocking-maxillary-and-mandibular-nerves
https://www.dvm360.com/view/local-and-regional-anesthesia-techniques-part-3-blocking-maxillary-and-mandibular-nerves
https://www.dvm360.com/view/local-and-regional-anesthesia-techniques-part-3-blocking-maxillary-and-mandibular-nerves



