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The Prognostic Value of the Modified Glasgow Coma Scale in
Head Trauma in Dogs

Simon R. Platt, Simona T. Radaelli, and John J. McDonnell

A clinical coma scale modified from the Glasgow Coma Scale used for humans has been suggested as a useful predictor of
outcome in the head trauma patient. The objective of this study was to correlate the modified Glasgow Coma Scale (MGCS)
score of dogs with head trauma with their probability of survival. Thirty-eight dogs with head trauma were selected and
retrospectively evaluated. The information retrieved from the medical record of each dog included signalment, body weight,
cause of head trauma, MGCS, presence of concurrent neck pain, and outcome (dead or alive) after 48 hours. Logistic
regression was used to model survival in the 1st 48 hours as a function of MGCS, gender, weight, and calvarial fractures.
The MGCS ranged from 5 to 18. Seven dogs died within 48 hours of the head trauma. The MGCS could predict the probability
of survival in the 1st 48 hrs after head trauma with 50% probability in a patient with a score of 8. Gender, weight, and
presence of skull fractures did not predict survival. In conclusion, the MGCS is a useful index for prediction of outcome in
dogs with head trauma.
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Severe head trauma is associated with high mortality in
human beings and animals.1,2 The appropriate therapy

for head trauma patients remains controversial in veterinary
medicine because of the lack of retrospective studies on the
treatment of dogs and cats with head trauma. Treatment of
affected animals must be immediate if the animal is to re-
cover to a level that is both functional and acceptable to
the owner. There is much hope for improvement in the early
care of these patients and their functional outcome through
the use of evidence-based guidelines.

In humans, traumatic brain injury is graded as mild,
moderate, or severe on the basis of the level of conscious-
ness or the Glasgow Coma Scale (GCS).2 Mild traumatic
brain injury in humans usually is due to a concussion, and
full neurological recovery occurs. In moderate traumatic
brain injury, the patient is lethargic or stuporous, and in
severe injury, the patient is comatose. Patients with severe
traumatic brain injury have a high risk of hypotension, hyp-
oxemia, and brain swelling.2 If these sequelae are not pre-
vented or treated properly, they can exacerbate brain dam-
age and increase the risk of death.2 The clinical point at
which to initiate therapy for a head trauma patient in vet-
erinary medicine, the extent of appropriate therapy, and the
length of time that such treatment is necessary are poorly
documented. The effectiveness of specific treatment and the
prognosis for any given animal always will be difficult to
assess because of the multifactorial nature of head trauma.
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A modification of the GCS used in humans has been
proposed by Shores3 for use in veterinary medicine. This
scoring system enables grading of the initial neurological
status and serial monitoring of the patient. Such a system
may facilitate assessment of prognosis, which is crucial in-
formation for both the veterinarian and the owner.3 The
correlation between this scoring system and the prognosis
in dogs with head trauma has not been previously investi-
gated.

In the present study, we reviewed dogs with head trauma
over a 9-year period at the University of Georgia Veterinary
Teaching Hospital in an effort to correlate the GCS of these
patients, upon admission, to their survival over a 48-hour
period.

Materials and Methods

Patient Selection

Criteria for inclusion of animals in this study were as follows: (i)
dogs admitted to the Intensive Care Unit at the University of Geor-
gia, College of Veterinary Medicine (1990–1999), after acute head
trauma were identified from the medical records by means of a se-
lection of key words, including: head trauma or injury, brain trauma
or injury, cranio-cerebral trauma or injury, ‘‘hit by car,’’ or coma
upon presentation; (ii) a neurological examination documented in the
medical record, which could be interpreted sufficiently to provide a
GCS and performed at the time of admission; each dog was required
to have 48 hours follow-up and skull radiographs; and (iii) firm ev-
idence that head trauma had occurred based on any of the following:
skull radiographs, computed tomography, coma, stupor, or cranial
nerve signs.

Clinical Evaluation

Information retrieved from the medical record of each dog included
signalment, body weight, cause of head trauma, presence of concurrent
neck pain, and outcome (dead or alive) after 48 hours. If outcome was
influenced by financial or emotional concerns of the owner, dogs were
removed from analysis to avoid censoring the study. Dogs also were
removed from the study if death was due to severe systemic injuries
such as splenic laceration or major vessel rupture.

By means of the neurological examinations that had been docu-
mented in the records, a modified Glasgow Coma Scale (MGCS) score
was assigned to each dog based on the scoring system proposed by
Shores3 (Table 1). A score category also was assigned to each dog
based on the above system, which is thought to have prognostic value
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Table 1. Modified Glasgow Coma Scale.

Score

Motor activity

Normal gait, normal spinal reflexes 6
Hemiparesis, tetraparesis, or decerebrate activity 5
Recumbent, intermittent extensor rigidity 4
Recumbent, constant extensor rigidity 3
Recumbent, constant extensor rigidity with opisthotonus 2
Recumbent, hypotonia of muscles, depressed or absent

spinal reflexes 1

Brain stem reflexes

Normal pupillary light reflexes and oculocephalic reflexes 6
Slow pupillary light reflexes and normal to reduced oculo-

cephalic reflexes 5
Bilateral unresponsive miosis with normal to reduced ocu-

locephalic reflexes 4
Pinpoint pupils with reduced to absent oculocephalic re-

flexes 3
Unilateral, unresponsive mydriasis with reduced to absent

oculocephalic reflexes 2
Bilateral, unresponsive mydriasis with reduced to absent

oculocephalic reflexes 1

Level of consciousness

Occasional periods of alertness and responsive to environ-
ment 6

Depression or delirium, capable of responding but re-
sponse may be inappropriate 5

Semicomatose, responsive to visual stimuli 4
Semicomatose, responsive to auditory stimuli 3
Semicomatose, responsive only to repeated noxious

stimuli 2
Comatose, unresponsive to repeated noxious stimuli 1

Table 2. Modified Glasgow Coma Scale score category
and suggested prognosis.

Score
Category Actual MGCS score Suggested Prognosis

I
II
III

3–8
9–14

15–18

Grave
Guarded
Good

MGCS, Modified Glasgow Coma Scale.

as well as indicate the severity of brain injury (Table 2). The timing
used for the scoring of each patient unfortunately could not be stan-
dardized because of the retrospective nature of the study. Timing pre-
sumably was affected by the availability of the neurologist at the time
of patient admission, the speed with which the animal was admitted
after trauma, preferences of the admitting clinician, and the urgency
of the dog’s condition. Scoring was found acceptable if recorded at
the time of admission and before medication and supportive care were
administered. Scoring was based on evaluation of the level of con-
sciousness, motor activity, and brainstem reflexes. Each of the 3 areas
of the neurological examination (ie, consciousness, motor activity, and
brainstem reflexes) received a score of 1–6. According to the obser-
vations made, the animal can have a total score of 3–18. No provision
was made in the scoring system for asymmetrical abnormalities (eg,
pupil size). Such abnormalities are common in head trauma patients,
and this area of the scoring system may warrant modification. We
scored patients with asymmetrical abnormalities with the lower of 2
possible scores.

Sequential scores were not evaluated in this study because of the
low number of animals that had repeated examinations recorded com-
pletely enough for a score to be accurately ascribed to the patient. The
scoring system is a dynamic analytical tool, and repeated scoring
would be valuable in a prospective study.

Statistical Analysis

Logistic regression was used to model survival in the 1st 48 hours
as a function of MGCS, gender, weight, and calvarial fractures.a The
forward model selection procedure was used and indicated a signifi-

cant model containing the actual MGCS (model 1). The test statistic
to determine model significance was�2log(likelihood) evaluated to
10.108 with 1 degree of freedom, and it had aP value of .0007. Model
1 was compared to an alternative model containing only the category
of the MGCS (model 2).4 The respective test statistic and degrees of
freedom were 6.737 and 1, which resulted in aP value of .0094. This
finding suggested that model 1 was a better fit than model 2. The
probability of survival with model 1 was calculated with the following
equation: probability of survival� exp{�2.6962� .3469(SCR1)}/[1
� exp{�2.6962� .3429(SCR1)}] where SCR1 is the MGCS score
assigned to the patient.

Results

Seventy-six dogs were retrieved from the medical re-
cords based on the key word search, but 19 dogs were
excluded because a GCS score could not be assigned on
the basis of findings in the medical records. Another 15
dogs were removed, based on weak evidence that head trau-
ma had been experienced by the patient. Four dogs were
removed because of euthanasia within 48 hours at the own-
ers’ request. Thirty-eight dogs fulfilled the necessary cri-
teria. No specific breeds or ages were overrepresented.
There were 18 males, 5 neutered males, 10 females, and 5
spayed females in the study. Head trauma was vehicle re-
lated in 25 dogs (65.8%), associated with a dog fight in 9
cases (23.7%), and gunshot related in 2 (5.3%) dogs; 1 dog
(2.6%) was kicked by a cow, and 1 dog (2.6%) fell down
a flight of stairs. Only 4 dogs (10.5%) had concurrent neck
pain on examination, but no evidence of cervical vertebral
trauma was identified on radiographs of the neck. Fourteen
dogs (36.8%) had fractures detected on radiographs of the
skull. The MGCS ranged from 5 to 18. Seven dogs died,
presumably because of the severity of the injury, within 48
hours of the head trauma.

MGCS predicted the probability of survival in the 1st 48
hours after head trauma in an almost linear fashion with a
50% probability of survival in a patient with a score of 8
(Fig 1). The MGCS score category (I-III) was not found to
predict patient survival as linearly as the actual score as-
signed to the patient. Gender, weight, age, and presence of
skull fractures did not predict survival.

Discussion

In this study, MGCS correlated with the probability of
survival in the 1st 48 hours after head trauma in dogs. The
MGCS was 1st proposed by Shores in 1983 as a means of
objectively evaluating the neurological status of dogs after
head trauma.3 The score of the patient at any given time
may be an indication of the severity of the underlying brain
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Fig 1. Graph of the probability of survival of a head trauma patient as it relates to the modified Glasgow Coma Scale score assigned to the
patient upon admission.

injury, progression of the injury, and beneficial therapeutic
effects. The proposal that the MGCS may be useful in pre-
dicting an individual patient’s prognosis has not been sub-
stantiated to the authors’ knowledge.

Each of the 3 categories of the examination (ie, level of
consciousness, motor activity, and brainstem reflexes) is as-
signed a score from 1 to 6 (Table 1). The level of con-
sciousness provides information about the functional ca-
pabilities of the cerebral cortex and the ascending reticular
activating system (ARAS) in the brainstem.3 Levels of con-
sciousness range from normal, depressed, or delirious to
stuporous or comatose. Patients presenting in a state of
coma generally have bilateral or global cerebral abnormal-
ities or severe brainstem injury and have a guarded prog-
nosis.5,6

Motor activity may be affected by the animal’s level of
consciousness. Decerebrate rigidity, occasionally seen in
animals recumbent because of craniocerebral trauma, can
provide further information about the severity of the brain
injury.3 Opisthotonos with hyperextension of all 4 limbs is
suggestive of decerebrate rigidity, whereas variable flexion
and extension of the hind limbs is seen in rigidity with
cerebellar injury.6,7 In head trauma without spinal involve-
ment, segmental spinal reflexes are normal to exaggerated,
but postural reactions may be diminished.

Neuro-ophthalmologic examination is the basis of the
brainstem reflexes category. Pupils that respond appropri-
ately to light, even if miotic, indicate adequate function of
the rostral brainstem, optic chiasm, optic nerves, and reti-
nae. In the absence of concurrent ocular trauma, miosis may
indicate a diencephalic lesion, particularly in the hypothal-

amus, as this area represents the origin of the sympathetic
pathway.3,6,7 Pupils that are initially miotic and then become
mydriatic are indicative of a progressive brainstem lesion,
whereas bilateral mydriasis with no response to light usu-
ally is indicative of irreversible midbrain damage, hernia-
tion of the cerebellum through the foramen magnum, or
both.6 Unilateral mydriasis may indicate unilateral cerebel-
lar herniation or brainstem hemorrhage.6,8 Oculocephalic re-
flexes (ie, physiologic nystagmus) also may be impaired
with brainstem lesions as a result of either involvement of
cranial nerve nuclei that innervate the extraocular muscles
or the interconnecting ascending medial longitudinal fas-
ciculus.

In humans, the GCS score is linearly related to poor
outcome (eg, death, vegetative state, and severe neurolog-
ical disability) if it is in the range of 3–9 within the 1st
24 hours.9–12 However, such retrospective prediction mod-
els may not be as useful as they seem initially.13 For ex-
ample, treatment factors rarely are constant, and this study
is no different in that respect. Coupled with the fact that
traumatic brain injury has heterogenous pathology, this
study should be interpreted with caution. Until results of
a prospective study are available, the information provided
by this study may be of some value. These results are valid
only over the 1st 48 hours of hospitalization and do not
take into account the possibility of death after this time.
The decision to evaluate patients over this time period was
made because of reliance on the medical records for data.
A long-term outcome study was not pursued because of
limited follow-up information. The outcome measured in
this study was life or death. Therefore, the study does not



584 Platt, Radaelli, and McDonnell

take into account the functional capacity of the dog at the
end of this time period. This type of outcome would be
very difficult to quantify statistically in veterinary medi-
cine because often it is based on subjective parameters.
The functional outcome of the patient, however, may be
more important to the owner than the dog’s survival.

Dogs with systemic abnormalities (eg, major vessel rup-
ture) were excluded so as to evaluate dogs that had solely
neurological complications of trauma. This approach is ar-
tificial because traumatic injuries are rarely so specific in
their distribution. Systemic hypoxemia and hypotension oc-
cur commonly in humans with head trauma and markedly
increase the risk of secondary brain injury and the likeli-
hood of a poor outcome.14–16 The prevalence of these ab-
normalities has not been evaluated in veterinary medicine,
but the authors’ clinical experience suggests they also are
common in animals. Consideration then should be given to
the possibility of concurrent chest injury, hypoventilation,
ventilation-perfusion mismatching, and neurogenic pulmo-
nary edema.17 The systemic or mean arterial blood pressure
(MABP) has been suggested as a valuable monitoring pa-
rameter for the management of head-injured dogs because
it is closely related to cerebral blood flow and brain per-
fusion.5 As MABP decreases to�50 mmHg, vasodilatation
ensues, and cerebral blood flow decreases and becomes de-
pendent on MABP.13

Head trauma may result from many different events, in-
cluding motor vehicle accidents, bites, kicks, or penetrating
injuries such as gunshot wounds.8 In humans, in both de-
veloped and underdeveloped countries, motor vehicles are
the major cause of head trauma, particularly in young peo-
ple.18 Falls are the leading cause of death and disability
from traumatic brain injury in people older than 65 years.2

The most frequent cause of head trauma noted in small
animals is motor vehicle trauma.3,19 Although we did not
find a dramatic interaction between age and head trauma,
66% of the dogs died due to motor vehicle trauma. Twenty-
four percent of the dogs had been injured by dog fights,
and other etiologies included gunshot injuries, falls, and
kicks.

Approximately 37% of the dogs in this study had evi-
dence of calvarial fractures on radiographic examination.
No relationship was found between the presence of frac-
tures and the patient’s outcome. This does not imply that
specific surgical therapy for a patient with skull fractures
should not be employed, because this question was not ad-
dressed in this study. Radiographic examination of the skull
may provide useful information in head-injured animals,
especially if there is the suspicion of fractures or penetrat-
ing injuries. Computed tomography (CT) or magnetic res-
onance imaging (MRI) are more valuable if available.7,20

In summary, we correlated the outcome of dogs with
head trauma after 48 hours with their MGCS score upon
admission. Such indicators of prognosis are useful and can
be measured routinely and reliably. These scales may yield
more specific predictive information in the future, when
treatment is standardized and injury is categorized into spe-
cific pathological entities.

Footnote
a Logistic Regression (statistical procedure): SAS version 6.12, SAS

Institute, Inc, Cary, NC. The procedure used within the software was
PROC LOGISTIC.
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