
With the patient positioned in lateral recumbency,  
dental radiographs are obtained. The patient is stable 
under anesthesia, and the team prepares to begin the 
procedure. 

What are the next steps?

THE CHOICE IS YOURS …
CASE ROUTE 1
To maintain good visualization with a spring-loaded 
mouth gag, which may be most convenient, for maximal 
opening of the jaw, go to page 66. 

CASE ROUTE 2
To maintain good visualization with a small mouth gag 
crafted from a hypodermic needle cap cut to 20 mm in 
length and use your fingers to retract the lips during 
the procedure, go to page 68.

THE CASE
A 7-year-old spayed female domestic shorthair cat is 
presented for routine dental cleaning and extraction of 
the left maxillary premolar. The patient is bright and 
alert with a normal energy level. Physical examination is 
unremarkable, with the exception of grade 3 periodontal 
disease. Preoperative CBC, serum chemistry profile, total 
thyroxine, urinalysis, and blood pressure are normal. 

The cat is premedicated with butorphanol (0.2 mg/kg 
IM) and tiletamine–zolazepam (3 mg/kg IM) before 
sedation is induced with propofol (6 mg/kg IV to effect). 
The patient is intubated, and anesthesia is maintained 
with isoflurane (1.5%) in 100% oxygen. Intravenous 
fluid rate during anesthesia is 10 mL/kg/hr. Monitoring 
includes pulse oximetry reading (peripheral capillary 
oxygen saturation [SpO2]), systolic blood pressure, and 
electrocardiography. SpO2 is maintained above 95%, 
blood pressure ranges from 100 to 110 mm Hg, and heart 
rate is stable between 160 and 170 bpm with no 
arrhythmias. 
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d A cat recovering from general anesthesia 

SpO2 = peripheral capillary oxygen saturation
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Clinical Considerations
These findings are suggestive of a left cortical 
lesion and cortical blindness. Blindness and  
cerebral ischemia in cats following oral and tran-
soral procedures is uncommon; the literature on 
this topic consists largely of isolated case reports 
and case series, leaving the true prevalence of 
postanesthestic blindness in the feline population 
unknown.1,2 Recovery from postanesthetic blind-
ness is variable. Approximately 70% of cats will 
have partial or complete recovery of vision within 
1 day to 6 weeks, but some will remain blind.2 
Eighty-five percent of affected cats will have con-
current neurologic deficits (eg, abnormal menta-
tion, ataxia, circling, head tilt) that may or may 
not improve with time.2 

Postanesthetic blindness is often attributed to 
hypoxemia or hypotension during anesthesia1; 
however, because mouth gags apply continual 
force to keep the mouth open, a hypothesis has 
suggested that mouth gags are to be attributed.3 

Opening the mouth to such an abnormal degree 
has been thought to disrupt maxillary arterial 
blood flow, potentially causing cerebral ischemia 
and blindness.2,4 In one study, mouth gags were 
used in 16 of 20 cats with postanesthetic cortical 
blindness and were identified as a possible risk 
factor.2 

A knowledge of feline anatomy and the relation-
ship of the maxillary artery to surrounding struc-
tures is essential to understanding why cats are  
at increased risk for ischemia as compared with 
other species. Feline anatomy is unique in that the 
internal carotid artery is functionally absent5; 
thus, the blood supply to the brain, retina, and 
inner ear is largely supplied by the maxillary 
artery.2,3,5,6 The maxillary artery is located at the 
caudal aspect of the mandible and between the 
tympanic bulla and angular process of the mandi-
ble.4,5 Surrounding soft tissues, specifically the 
pterygoid and temporal muscles, are hypothesized 
to bulge and compress the maxillary artery when 
the mouth is held in a fully extended position.2,3,5  
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CASE ROUTE 1 

You elect to use a spring-loaded mouth 
gag for maximal opening of the jaw  
(Figure 1). 

Case Progression
The procedure takes approximately an hour, and 
no complications are encountered. Anesthesia is 
uneventful, and the patient is placed in a cage for 
recovery. Recovery is slow, and the cat is observed 
to be dull, weak, and circling in the cage. A thor-
ough physical examination is performed. 

Physical examination findings include apparent 
blindness and absent menace response in both 
eyes (OU). Pupils are mydriatic but equally sized. 
Direct and indirect pupillary light reflexes are 
normal OU. Dazzle reflex is positive OU, and pal-
pebral reflex is normal OU. Fundic examination 
by indirect ophthalmoscopy is normal OU. The 
cat appears ataxic with conscious proprioceptive 
deficits on the right and circling to the left. 

d �FIGURE 1 Use of a spring-loaded mouth gag in a cat  
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In addition, cadaver dissection has revealed that 
full jaw extension causes stretching of the vascula-
ture.2,4 Blood flow through the maxillary artery is 
compromised due to compressive and stretching 
forces. Spring-loaded mouth gags, especially  
when fully opened, may be particularly dangerous 
because the forces holding the mouth open are 
continuous and strong. Blood supply to critical 
brain and eye structures are at risk for compro-
mise when the jaw is fully opened for a period of 
time, which increases the risk for ischemia.

Cats can be affected with blindness unilaterally or 
bilaterally. Vascular angiogram and dynamic CT 
studies have found more vascular compromise on 
the side ipsilateral to the mouth gag.4,5 This could 
be because the distance between the angular pro-
cess of the mandible and tympanic bulla is smaller 
on the ipsilateral side, thereby amplifying the 
compressive forces on the maxillary artery.4

In addition, all cats are not equally susceptible to 
ischemic injury.3 One study found that maximal 
opening of the mouth by a mouth gag produced elec-
troretinography (ERG) changes consistent with vas-
cular compromise in one of 6 cats, whereas 4 of 6 
cats assessed with magnetic resonance angiography 
had vascular compromise.3 The reason cats are 
unequally affected is unknown, although it is 
hypothesized that some cats have enough varia-
tion in their vascular anatomy to allow collateral 
blood flow or altered blood flow through the basi-
lar arteries.5 

Clinical blindness and neurologic signs appear to 
develop sporadically as postoperative complica-
tions in cats; however, the incidence is unknown. 
Deafness is also possible. Maximal opening of the 
mouth can alter the brainstem auditory evoked 
response (BAER) test (see Brainstem Auditory 
Evoked Response Test), which suggests that maxi-
mal opening of the mouth impairs blood flow to 
the auditory parts of the brain, which are also sup-
plied by the maxillary artery.5 It is likely that mul-
tiple factors (eg, the degree and duration of mouth 

BAER = brainstem auditory evoked response

ERG = electroretinography

OU = both eyes

opening, type of mouth gag used, anatomic varia-
tion, anesthetic protocols, degree of systemic  
oxygenation and blood pressure) are involved in 
clinically affected cats.4 Recovery is variable, rang-
ing from days to months, and some cats may have 
permanent neurologic deficits or blindness.2 

Outcome
The patient’s recovery is slow. After 9 days, the 
patient is still blind OU and weak on the right side 
but no longer circling. At follow-up examination 
4 months later, vision is normal and neurologic 
signs have resolved.

Your Choice’s Implications
Spring-loaded mouth gags can cause altered blood 
flow to the maxillary artery, which provides the 
primary blood supply to the brain and retina of 
cats. Therefore, mouth gags—especially spring-
loaded mouth gags—that fully extend the mouth 
are not recommended in cats because of the risk for 
ischemia. Blindness and neurologic signs second-
ary to ischemia can be temporary or permanent. It 
is recommended to use caution in cats when open-
ing the mouth widely, and the duration the mouth 
is open should be minimized as much as possible.

BRAINSTEM AUDITORY  
EVOKED RESPONSE TEST
The BAER test is a minimally invasive, electrodiagnostic 
test used to detect electrical activity in the cochlea and 
auditory pathways within the brain.8 The BAER test 
has also been found to be useful in detecting ischemic 
processes within the brain.9 An abnormal BAER would 
suggest that maximal opening of the mouth has impaired 
blood flow to the auditory parts of the brain.
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CASE ROUTE 2 

You elect to use a small mouth gag crafted 
from a hypodermic needle cap cut to 
20 mm in length (Figure 2), and you use 
your fingers to retract the lips during the 
procedure.

Case Progression 
The procedure takes approximately one hour and 
is completed without complication. Anesthesia  
is uneventful, and the cat is placed in a cage for 
recovery. The patient is slow to recover but appears 
normal.

Clinical Considerations
Maximally opening the mouth has the potential to 
compromise blood flow of the maxillary artery in 
some cats.2-4 Compromised blood flow is problem-
atic because the maxillary artery is the main blood 
supply to the brain and retina in cats. Altered blood 
flow increases the risk for developing blindness, 
deafness, and cortical ischemia postoperatively.2-4 
Larger mouth gags, specifically spring-loaded 
mouth gags, exert an exponentially increased 
amount of force on tissues as compared with 
smaller mouth gags.3 

It has been hypothesized that using something sim-
ilar to a spring-loaded gag (eg, the cap of a hypoder-
mic needle) could provide a suitable alternative and 
not fully opening the mouth could decrease the 
compromise of the maxillary artery.3 In one study 
evaluating the effects of a 42-mm plastic mouth gag 
and a spring-loaded 7.6-mm mouth gag on magnetic 
resonance angiography in 6 healthy adult cats,  
4 cats (66%) had altered blood flow with their 
mouths maximally opened with the spring-loaded 
gag3; however, one cat also had reduced blood flow 
with submaximal mouth opening using the 42-mm 
plastic gag, about the size of a standard hypodermic 
needle cap.3 Even though the spring-loaded mouth 
gag was smaller, it resulted in a disproportionate 
amount of force exerted on the tissues.3 The results 
of this study are important and indicate that even 
submaximal openings of the mouth can cause alter-
ations in maxillary arterial blood flow in some cats. 
There have been no studies evaluating the risk for 
postoperative ischemic complications in cats from 
submaximal openings of the mouth. 

It is essential to recognize that changes to maxil-
lary arterial blood flow can occur very quickly 
after mouth gag application. In experimental stud-
ies, alterations in blood flow occurred within 5 
minutes.3,5 In one cat, reduced retinal blood flow 
in the eye ipsilateral to the mouth gag was docu-
mented on ERG as early as 3 minutes after placing 
a spring-loaded mouth gag.3 The changes in retinal 
blood flow were reversible, and the ERG waves 
returned to normal physiologic levels within 30 
seconds of removing the mouth gag.3 In a retro-
spective case series, the duration of anesthesia was 
not associated with the severity of clinical signs.2 
In affected cats, the duration of anesthesia ranged 
from 20 minutes to 5.5 hours, and all affected cats 
had the mouth gags in full extension.2 
 
Another consideration is that as the mouth is 
opened more widely, increased tension on the lips 
makes them more difficult to retract,7 which can 
impair visualization and complicate the procedure. 
With smaller mouth gags, the lips have more move-
ment and can be easily moved out of the way. Ideally, d �FIGURE 2 Use of a 20-mm plastic needle cap mouth gag in a cat 
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a mouth gag should not be used at all and the lips 
should be retracted out of the working visual field as 
needed.

Outcome
The cat does well postoperatively and makes a full 
recovery. 

Your Choice’s Implications
Although use of a smaller mouth gag may seem safer 
than a spring-loaded mouth gag, some cats may still 

experience compromised blood flow to the maxil-
lary artery with submaximal opening of the mouth. 
These blood flow changes occur quickly, and there 
are no predictive factors as to which cats will be 
affected. The safest option is to avoid the use of 
mouth gags altogether in cats. If a mouth gag must 
be used in a feline patient, the smallest possible gag, 
ideally less than 30 mm, should be chosen and the 
duration of use minimized. n
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ERG = electroretinography


