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ABSTRACT

Background: The Crab-eating raccoon (Procyon cancrivorus) is a nocturnal mammal and lives in savannah, but loss of 
their natural habitat makes increase cases of traffic accidents on the roads. A growing number of wildlife are treated in 
veterinary hospitals, but we have some limitation about the correct interpretation of the diagnostic test, specially because, 
even the tests were not described. Myelography is a radiographic technique indicated for compressive lesions of the spinal 
cord that are not seen on plain radiographs. The present report aims to describe, for the first time, a lumbar myelogram 
performed in a paraplegic crab-eating raccoon after it suffer a traffic trauma.
Case:  A free living adult, 8-kg, female raccoon was presenting acute paraplegia and swelling in the region of the left 
humerus was referred at veterinary hospital. The patient was alert and aggressive, good body score and no signs of active 
bleeding. The animal temper did not allow approaching it; therefore, physical and neurological examinations were not 
feasible. The raccoon was tranquilized (1.6 mL of nilperidol® intramuscular), anesthetized (propofol, dose-effect intra-
venous) and tracheal intubation to provide oxygen and the patient was monitored continuously, followed by referred for 
radiology service. The simple radiograph showed a complete transverse fracture in the humerus and compression fracture 
of the twelfth thoracic vertebra (T12), being then indicated the myelographic examination to assess the extent of spinal cord 
compression. The lumbar region was surgical antisepsis prepared. After being properly positioned in lateral decubitus with 
moderate cranial flexion of the trunk, the patient underwent lumbar puncture by inserting a spinal needle between the 5th 
and 6th intervertebral lumbar spaces. The spinal needle was introduced slightly caudolaterally to the spinous process of the 
6th lumbar vertebra and cranioventrally directed at an angle of 45º. Then, the needle was pierced through the ligamentum 
flavum and the dura mater while, concomitantly, we observed the tail moving and the cerebrospinal fluid (CSF) output while 
the contrast was injected. The contrast iohexol (300 mg/mL) was used at a dose of 0.25 mL/kg. Immediately after the slow 
injection of contrast (approximately 3 min), radiographs were taken in the latero-lateral and ventrodorsal projections to 
identify the location of the spinal cord disorder. The extension degree of the lesion was evidenced by the reduction of the 
contrast column width at the location of instability. The patient was referred for surgical decompression and stabilization.
Discussion: In cases where paraplegia results from trauma, spinal radiography and myelography are important means 
to confirm the diagnosis, specially the extent of the compression and prognosis. There are certain risks inherent in the 
myelography procedure as arrhythmias and bradycardia during collection, transient apnea during contrast injection and 
seizures during recovery. Furthermore, deteriorating neurological signs, emesis, urinary retention and hyperthermia are 
other possible complications. Most of these complications are seen predominantly during cervical myelography compared 
to lumbar puncture because in the first exam, the contrast hardly reaches the brain and there is no risk of iatrogenic injury 
to the medulla oblongata. To minimize the neurotoxic effects, the ideal contrast should be radiopaque, water soluble, mis-
cible with the cerebrospinal fluid (CSF), nontoxic and removed from the CSF by physiological processes. Iohexol contrast 
was used effectively, without neurotoxicity upon clinical evaluation while the volume used was sufficient to determine the 
injury site. The reported case demonstrated the possibility of performing lumbar myelography on Procyon cancrivorus 
effectively without significant complications or difficulties.
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INTRODUCTION

The Crab-eating raccoon (Procyon cancrivorus) 
is a nocturnal mammal that belongs to the family Pro-
cyonidae. It is geographically distributed in Central and 
South America, and in Brazil it can be found throughout 
the country, particularly in the savannah [2]. As loss of 
their natural habitats increase, cases of traffic accidents 
on the roads that result in injuries become more frequent. 
Often, the traumas are associated with vertebral fractures 
and spinal cord compression [10]. The lack of knowledge 
about the anatomy of these patients hinders the correct 
interpretation of the tests since there is little or no descrip-
tion about those in the literature [12].

Myelography is a radiographic technique indicat-
ed for compressive lesions of the spinal cord that are not 
apparent on plain radiographs, being especially indicated 
when there is clinical suspicion based on neurological 
examination. Myelography also allows you to confirm 
the lesion previously visualized on plain radiography, 
assess its extent and define the therapeutic intervention, 
including surgical or non-surgical cases [6,10]. Plain 
radiographs do not detect fractures and dislocations in 
approximately 25% of the cases [7].

There are few reports in the veterinary literature 
about performing myelography in wildlife [4,5,12]. The 
present report aims to describe for the first time a lumbar 
myelography performed in a free living adult Crab-eating 
raccoon (Procyon cancrivorus). This technique is essen-
tial for the diagnosis and prognosis of traumatic vertebral 
and spinal cord diseases in wildlife since the neurological 
examination is not feasible in most cases due to behavioral 
issues, necessitating chemical restraint.

CASE

A free living adult of the species Procyon canc-
rivorus (raccoon), 8 kg, presenting acute paraplegia and 
swelling in the region of the left humerus after a collision 
with a motor vehicle on Highway Mario Donega between 
Pradópolis and Ribeirão Preto, Northeastern São Paulo, 
was referred at the veterinary hospital, in October 2011.

The 8-kg female patient was alert and aggressive, 
had presented good body score and no signs of active 
bleeding or visible injuries. At that point, paraplegia of the 
hind limbs and large volume increase in the left humeral 
region was also observed. The animal temper did not al-
low approaching it; therefore, physical and neurological 
examinations were not feasible.

The raccoon was referred for radiology, where 
after physical restraint using leather glove, it was admin-
istered 1.6 mL of Nilperidol® (fentanyl hydrochloride 
0.0785 mg/mL + droperidol 2.5 mg/mL)1 intramuscularly 
as tranquilizer, followed by venipuncture. After 15 min-
utes the patient had calm down however, it did not allow 
manipulation. Therefore, it was necessary to anesthetize 
with propofol1 dose-effect intravenous.

After anesthesia, tracheal intubation was induced 
to provide 100% oxygen and the patient was monitored 
continuously by electrocardiography (ECG). The re-
spiratory parameters such as partial oxygen saturation 
(SpO

2
), respiratory rate (RR) and end-tidal carbon dioxide 

(ETCO
2
) were also monitored. The electrocardiogram 

showed no significant change; maintaining sinus rhythm 
with heart rate (HR) ranging from 150 to 170 beats per 
minute, SpO

2
 (partial oxygen saturation ) remained 

between 97-98%, RR (respiratory rate) from 10 to 12 
breaths per min and ETCO

2 
(end-tidal carbon dioxide)

 

from 44 to 49 mmHg.
During auscultation, no abnormal heart or lung 

sounds were heard while mucous membranes were 
opaque and normal colored. Rectal temperature was 
37.5°C, capillary refill time of 3 seconds, and increased 
skin turgor, suggesting mild dehydration. The simple 
radiograph showed a complete transverse fracture in the 
humerus and compression fracture of the twelfth tho-
racic vertebra (T12) [Figure 1], being then indicated the 
myelographic examination to assess the extent of spinal 
cord compression.

The lumbar region from the first sacral vertebra 
to the last was extensively shaved, followed by surgical 
antisepsis. After being properly positioned in lateral 
decubitus with moderate cranial flexion of the trunk, 
the patient underwent lumbar puncture by inserting a 
spinal needle between the 5th and 6th intervertebral 
lumbar spaces. The spinal needle was introduced 
slightly caudolaterally to the spinous process of the 
6th lumbar vertebra and cranioventrally directed at 
an angle of 45º. Then, the needle was pierced through 
the ligamentum flavum and the dura mater while, 
concomitantly, we observed the tail moving and the 
cerebrospinal fluid (CSF) output while the contrast 
was injected.

The contrast iohexol2 (300 mg/mL) was used at 
a dose of 0.25 mL/kg. Immediately after the slow in-
jection of contrast (approximately 3 min), radiographs 
were taken in the latero-lateral and ventrodorsal projec-
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tions to identify the location of the spinal cord disorder. 
The extension degree of the lesion was evidenced by 
the reduction of the contrast column width at the loca-
tion of instability (Figures 2A and 2B).

The contrast neurotoxicity was not significant 
and the volume used was sufficient to determine injury 
site. The patient was referred for surgical decompression 
and stabilization.

Figure 1. Radiographic image from a Procyon cancrivorus on 
latero-lateral projection, where the compression fracture at T12 
(arrow) is observed.

Figure 2. Lumbar myelographic image of the Crab-eating raccoon spinal cord. (A) The latero-lateral projection shows the compressive 
fracture of the T12 vertebral body with increased contrast column at the fracture level (arrow). (B) Ventro-dorsal projection with reduced 
contrast column on the right and left side at the intervertebral space between T12 and T13 (arrow).

DISCUSSION

Paraplegia cases in wildlife often make unfea-
sible to maintain their lives and euthanasia becomes 
necessary in most cases. The factors that must be 
taken into account include the severity of the injuries, 

animal species, character, behavior, management, 
requirements and long-term perspective [2,4]. In 
cases where paraplegia results from fractures and/or 
dislocations, spinal radiography and myelography are 
important means to confirm the diagnosis, specially 
the extent of the compression and the determination 
of the prognosis.

Despite the diagnostic value of myelography, 
there are certain risks inherent in the procedure that 
may occur from the collection of cerebrospinal fluid 
to the recovery room. The patient may present arrhyth-
mias and bradycardia during collection, transient apnea 
during contrast injection and also seizures during re-
covery. Furthermore, deteriorating neurological signs, 
emesis, urinary retention and hyperthermia are other 
possible complications. Most of these complications 
are seen predominantly during cervical myelography 
compared to lumbar puncture because in the first exam, 
the contrast hardly reaches the brain and there is no 
risk of iatrogenic injury to the medulla oblongata [3,9]. 

To minimize the neurotoxic effects without 
impairing the effectiveness of myelography, the ideal 
contrast, used in safe concentrations, should be radi-
opaque, water soluble, miscible with the cerebrospinal 
fluid (CSF), nontoxic and removed from the CSF by 
physiological processes, but not so quickly to impair 
the obtaining of the radiographic images [3]. In this 
report, the contrast iohexol was used effectively, with-
out significant neurotoxicity upon clinical evaluation 
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while the volume used was sufficient to determine the 
injury site.

Although the sternal recumbency position 
with flexed hindlimbs allows more clearance between 
the 5th and 6th lumbar spaces [11] and facilitates the 
insertion of the needle during puncture in dogs; in this 
case, lateral decubitus and semi-flexed hindlimbs were 
effective for the puncture. 

Despite the possibility of contrast epidural 
deposition, in the lumbar puncture technique, the con-
trast flows under pressure to delineate the injury. The 
advantage of the lumbar injection lies in the antegrade 
flow under injection pressure and can be driven around 
the injury-inducing obstruction to the flow of CSF [14]. 

Contrast lumbar injection under ten seconds 
and radiographs obtained immediately after the appli-
cation enhance the area of the spinal cord edema. In this 
case, contrast was injected slowly without interfering 
in the delimitation of the edema, thus avoiding inad-
vertent application in the epidural space [8]. The rapid 
application of the contrast under pressure can move the 
needle from the subarachnoid space and cause epidur-
ography [13]. One of the main complications resulting 
from lumbar puncture while performing myelography 
is the inadvertent injection or extravasation of contrast 
into the epidural space, which results in artifacts and 
inconclusive images [1].

The first radiographs were performed imme-
diately after contrast injection. Shortening the average 
time between injection and the first lumbar contrast 

radiographic exposure may influence the amount of 
swelling of the spinal cord visible in the myelography 
[13].

In spite of species anatomical and physiologi-
cal differences, the reported case demonstrated the 
possibility of performing lumbar myelography on 
Procyon cancrivorus, as it has been described in dogs, 
mainly due to the fact that the technique was carried 
out effectively without significant complications or dif-
ficulties. Some authors report successfully performed 
myelography on Sphiggurus villosus (Hedgehog) by 
puncturing the cisterna magna [12]. Myelography was 
also reported for the species Panthera Leo (African 
Lion) [5] and Panthera tigris altaica (Amur Tiger) [4] 
demonstrating the possibility of using this technique in 
wild cats. Although there have been few reports in the 
literature, the ones available have proved the benefit 
of diagnostic myelography and the feasibility of the 
technique.

In conclusion, the lumbar myelography tech-
nique on Procyon cancrivorus was feasible, effective 
and essential for the accurate determination of the 
extent of the patient’s spinal cord compression.
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