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ABSTRACT

Background: Pneumocephalus is characterized by the presence of gas in the intracranial compartment, and it can be de-
veloped by trauma, craniofacial surgery or spontaneously. Clinical signs start within days or months after the injury and 
vary according to the site of involvement. Computed tomography is the ideal diagnostic tool, however skull radiography 
can also be used. Treatment varies according to the severity of the case, and it can be conservative or associated with 
surgical intervention in the most severe cases. The purpose of this report is to describe the case of a dog that developed 
pneumocephalus and suppurative meningoencephalitis after head trauma caused by a bite from another dog.
Case: A 2-month-old bitch, mixed breed, with 3.2 kg, was referred to the Veterinary Hospital because it had been bitten 
on the head by another dog. Shortly after the incident, the animal showed no clinical signs. However, 2 days later, the 
bitch became depressed and in persistent lateral decubitus. A lesion with a crust of approximately 0.5 cm was found close 
to the occipital region, with bone irregularity on palpation. The animal was in lateral decubitus with muscular hypotonia, 
bilateral mydriasis unresponsive to light and stupor. Radiographic images showed parietal fracture and pneumocephalus. 
Based on the findings of physical and laboratorial exams, diagnosis of suppurative meningoencephalitis and pneumo-
cephalus secondary to craniofacial trauma was established. Empirical broad-spectrum antimicrobial therapy was started 
in addition to mannitol, corticoids, and analgesics. The animal was referred for surgical debridement by trepanation, when 
samples were collected to bacterial culture, which was negative. Despites the care, the animal died 14 h after the surgical 
procedure. Histopathological examination of the frontal cortex was performed, being the histological changes compatible 
with suppurative meningoencephalitis.
Discussion: Dog bites on the head and neck are particularly severe, and can create intracranial bleeding, disfigurement 
of the face, damage to peripheral structures or cranial fractures. In this report, through radiographic images, it was found 
that the patient had an intracerebral aerocele, since there was presence of gas in the intracranial compartment. This altera-
tion should always be considered in animals with neurological alterations and a history of craniofacial trauma. The main 
neurological changes observed in the reported case were unresponsive to mydriasis and altered mental status 2 days after 
the trauma, and this delay in the onset of clinical signs is frequently reported in cases of pneumocephalus. Neutrophilia 
and leukocytosis observed can be justified by the suppurative meningoencephalitis, confirmed by the histopathological 
exam. Antimicrobial therapy should be started as soon as possible, and the choice must be based on their capacity to cross 
the blood-brain barrier and the broad spectrum. The administration of antibiotics before collecting the material for bacte-
rial culture may explain the negative result of this test, so that it is not possible to determine whether the intracranial gas 
observed on the radiograph may have developed from the trauma or because of gas-producing bacteria. Head trauma can 
induce suppurative meningoencephalitis and pneumocephalus even in the absence of perforating wounds at the time of 
the consultation. The neurological signs can start days after the trauma. Besides the clinical and surgical treatments, the 
prognosis of any bacterial infection of the central nervous system is poor.
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INTRODUCTION

Considered uncommon in veterinary medicine 
[7], pneumocephalus consists in the presence of gas in 
the intracranial compartment and is commonly asso-
ciated with trauma [6, 8] complications of craniofacial 
surgery [1,3-5] or of spontaneous origin [15]. Neurolo-
gical signs occur due to increased intracranial pressure, 
varying according to the location and extent of the 
injury [14] and can develop in hours, weeks, or months 
after the initial injury [4,6,8,14]. Clinical signs include 
lethargy, disorientation, walking in circles, behavioral 
changes, seizures, paresis, and others [1,3,4,6].

The treatment of pneumocephalus depends on 
the severity of the case, and can range from conser-
vative, with antimicrobial therapy and analgesia, or 
surgical, to remove intracranial air or correct the ana-
tomical defect [11]. Although computed tomography 
is the most indicated image test for the diagnosis of 
pneumocephalus, radiography has already been widely 
used for this diagnosis [11]. The aim of this study is to 
report a case of pneumocephalus in a dog secondary to 
traumatic cranial injury after a bite wound.

CASE

A 2-month-old bitch, mixed breed, with 3.2 
kg, was referred to the veterinary hospital because, 2 
days earlier, it had been bitten on the head by another 
dog. Shortly after the incident, the dog showed no 
clinical signs, just a small abrasion on the skin in the 
region of the trauma. However, 6 h before being taken 
to veterinary care, the dog became depressed and in 
persistent lateral decubitus.

At the physical exam, there were no changes 
in heart and respiratory rates, rectal temperature and 
degree of hydration. A lesion with a crust of approxi-
mately 0.5 cm was found close to the occipital region, 
with bone irregularity on palpation. The animal was 
in lateral decubitus with muscular hypotonia, bilateral 
mydriasis unresponsive to light and stupor. The mo-
dified Glasgow scale was performed, being classified 
as grade 4 (from 1 to 5) [2].

Radiographic images of the skull were per-
formed (Figure 1), which showed discontinuity of 
the cortical bone in the frontal/parietal intersection 
region, with a discreet area of radiolucency imme-
diately ventral to the region, suggestive of a parietal 
fracture and pneumocephalus. The blood count showed 
leukocytosis (22.900/mm3, reference 6.000 to 17.000/

mm3) due to neutrophilia (21.984/mm3, reference 3.000 
to 11.500/mm3), lymphopenia (0/mm3, reference 1.000 
to 4.800/mm3), and presence of toxic neutrophils. The 
albumin, creatinine and alanine aminotransferase va-
lues ​were within the reference range.

Based on the findings of physical, radiogra-
phic, and hematological examination, diagnosis of 
suppurative meningoencephalitis and pneumocephalus 
secondary to traumatic cranial injury was established. 
Empirical broad-spectrum antimicrobial therapy was 
started with metronidazole1 [15 mg/kg, i.v.] cephalo-
thin2 [30 mg/kg, i.v.] in addition to mannitol3 [1 g/kg, 
i.v.], hydrocortisone4 [10 mg/kg, i.v.], and tramadol5 
[Tramadon® - 4 mg/kg, QID]. The animal was refer-
red to the surgery for debridement of the penetrating 
wound by trepanation (approximately 1cm2), when 
material for culture and antibiogram was collected, 
which was negative.

Despites the care, the animal died 14 h after the 
surgical procedure. Histopathological examination of 
the frontal cortex showed infiltration of neutrophils with 
central areas of liquefactive necrosis (Figure 2). The 
cerebellum had meninges with moderate inflammatory 
infiltrate composed of lymphocytes, plasmocytes and 
neutrophils, being the histological changes compatible 
with suppurative meningoencephalitis.

DISCUSSION

Pneumocephalus should always be considered 
in animals with neurological disorders and a history of 
craniofacial trauma [6]. In this report, through radio-
graphic examination, it was found that the patient had an 
intracerebral aerocele, since there was presence of gas in 
the intracranial compartment, which could also be called 
pneumocephalus or pneumatocele [13]. This condition is 
associated with head or facial trauma, tumors at the base 
of the skull or surgery and infections by gas-producing 
bacteria, which can rarely occur spontaneously [13]. 
Although tomography is considered the ideal exam for 
diagnosis [11], it is still a test restricted to large centers, 
due to the structure and specialization necessary for its 
performance and interpretation. In this case, radiography 
proved to be efficient for making this diagnosis.

Dog bites on the head and neck are particularly 
serious, and can create intracranial bleeding, disfigure-
ment of the face, damage to peripheral vessels or nerves 
or open or sinking cranial fractures. In these cases, the 
onset of neurological disturbance is immediate, and the 
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damage is associated with high mortality [10]. The main 
neurological signs observed in the report were unrespon-
sive mydriasis and altered mental status 2 days after the 
trauma. This delay in the onset of clinical signs is fre-
quently reported in cases of pneumocephalus [4,6,8,14].

Neutrophilia and leukocytosis observed in 
the present report can be justified by the suppurative 
meningoencephalitis confirmed by histopathological 
examination [12]. The therapy for the resolution of 
bite injuries must include immediate treatment of the 
wound and prevention of infections [10]. The lesion 
must be meticulously examined since deep wounds 
have a greater risk of progressing to abscesses after 
superficial healing [10].

It is known that wounds from dog and cat bites 
are important causes of morbidities and often require 
specialized care and specific therapy [10]. Antimicro-
bial therapy should be started as soon as possible, until 
the results of the culture and antimicrobial susceptibili-
ty testing are obtained, the choice of the drugs is based 
on their ability to cross the blood-brain barrier and their 
broad spectrum of action. Metronidazole and cepha-
lothin were initially chosen due to the wide spectrum 
of action of this pharmacological association. Drugs 
that have the capacity to cross the blood-brain barrier 
and the broad spectrum, such as sulfa-trimethoprim, 
metronidazole and enrofloxacin, are the most indicated 
[9]. Monotherapy with cephalexin, clindamycin or 
erythromycin is not indicated, since Pasteurella spp., 
a microorganism that frequently colonizes the oral 
cavity of animals, is not susceptible [10]. Treatment 
with mannitol performed is indicated, as it contributes 
to the reduction of edema and intracranial pressure [2]. 
Infections already installed require hospitalization for 
surgical debridement and drainage [10]. The drain-
age of the purulent content was performed through 
trepanation, a surgical procedure that aims to form a 
small opening in the skull, allowing local washing and 
removal of the infectious focus.

The negative result of the bacterial culture 
of the material obtained from the trepanation can 
be attributed to antimicrobial therapy administered 
before the collection of the material, and not the 

Figure 1. A- On the lateral view, a loss of continuity is seen on parietal bone, consistent with a fracture. A thin, elongated area of gas opacity within the 
cranial vault ventrally to all the length of the parietal bone. B- On the dorsoventral view, the margins of the gas opacity area are seen as a thin, linear 
area through the encephalic length, on the left side.

Figure 2. Histopathological examination of the frontal cortex with marked 
infiltration of neutrophils with central areas of liquefactive necrosis, sur-
rounded by macrophages with a large and vacuolated cytoplasm [HE; 40×].
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absence of bacteria, since the histopathological 
findings also pointed to suppurative meningoen-
cephalitis. Unfortunately, as it was not possible to 
carry out bacterial isolation, we cannot determine 
whether the observed gas occurred only because of 
craniofacial trauma or due to colonization by gas-
-producing bacteria.

Head trauma can induce suppurative meningo-
encephalitis and pneumocephalus even in the absence 
of perforating wounds at the time of the consultation. 
The neurological signs started 2 days after the head 
trauma. Despite the clinical and surgical treatments, 
the prognosis of any bacterial infection of the central 
nervous system is poor.
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