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Abstract:
	This case report describes an 8-year-old female spayed Labrador Retriever who presented with an acute, nonprogressive, nonpainful, nonambulatory paraplegia with intact albeit reduced deep pain. She neurolocalized as a T3-L3 myelopathy with presumptive spinal shock. An emergent thoracolumbar MRI did not reveal a definitive cause for the paraplegia. However, a large mass was detected in the right mid-abdomen and was determined to be likely of splenic origin. Upon physical examination the next morning, an abdominal fluid wave was detected. Abdominal ultrasound confirmed a ruptured splenic mass with concurrent hemoabdomen. The top differential diagnosis was a splenic hemangiosarcoma with metastasis to the spinal cord. The patient was euthanized due to poor prognosis and necropsy diagnosed a fibrocartilaginous embolism (FCE) and splenic hematoma. This report will highlight these two diseases, as well as the diagnostics and treatments of these conditions.

Introduction:
	An 8-year-old female spayed Labrador Retriever was referred to Cornell’s Emergency Service for acute onset paraplegia. The dog’s owners found her acutely recumbent with hindlimb paralysis, after being fully ambulatory only a few hours prior. She was presented to a nearby emergency veterinary hospital where she was found to be significantly painful and paraplegic. Intravenous hydromorphone and cerenia were administered for pain management and likely nausea. Spinal radiographs were performed and did not reveal any significant lesions to explain her clinical signs. As a result, she was referred to Cornell for further workup.

Clinical Findings:
	Upon presentation to Cornell’s Emergency Service, a physical examination was performed which revealed an acute, nonprogressive, nonpainful, nonambulatory paraplegia with intact deep pain sensation as well as a tachypnea at 64 breaths per minute. Her neurologic examination revealed mildly decreased muscle tone in both hindlimbs, reduced deep pain sensation, absent proprioception in the hindlimbs, cutaneous trunci cutoff at approximately T13 bilaterally, and decreased withdrawal at the level of the hock in both hindlimbs. The patient was neurolocalized as a T3-L3 myelopathy with presumptive spinal shock. The decreased tone and decreased withdrawal of the hindlmbs, combined with the acute onset of signs, led to the presumption of spinal shock in this patient.

Diagnostics:
	Thoracic radiographs were negative for thoracic disease and metastasis so the patient was transferred directly to the Neurology Service for further diagnostics and treatment emergently. A thoracolumbar MRI revealed multifocal, chronic, intervertebral disc disease with mild protrusion without spinal cord compression at T12-13 and L2-3, which were likely incidental findings in this dog. A large mass was detected in the right mid-abdomen and determined to be likely of splenic origin. Unfortunately, a definitive cause for the paraplegia was not determined on the MRI. A lumbosacral cerebrospinal fluid tap was then performed which was severely blood contaminated despite multiple attempts. The subdural hemorrhage appreciated later on necropsy was determined to be most likely tap associated.
	The next morning, the patient was found to be tachypneic, tachycardic, and anxious. The patient’s neurologic signs were static. An abdominal fluid wave was appreciated on physical examination and an AFAST (abdominal focused assessment with sonography for trauma) revealed a large amount of abdominal effusion. A complete abdominal ultrasound was then performed which revealed a cavitated splenic mass with concurrent peritoneal fluid. Peritoneal fluid analysis was consistent with active hemorrhage.

Differential Diagnosis:
	The problems identified in the patient were a T3-L3 myelopathy and a ruptured splenic mass with concurrent hemoabdomen. At the time, the top differential diagnosis for these problems was a splenic hemangiosarcoma with metastasis to the spinal cord. 
	Had these two problems presented individually, our differential diagnoses would not be the same. The top differentials for the T3-L3 myelopathy would be a fibrocartilaginous embolism or a low volume high velocity disc extrusion due to the acute, nonprogressive, and nonpainful characteristics of the paraplegia. Neoplastic etiologies such as hemangiosarcoma and hemangioma or non-neoplastic etiologies such as a hematoma and splenic nodular hyperplasia would be the main differentials for the ruptured splenic mass. 

Diagnosis:
Due to the grave prognosis of paraplegia with concurrent hemoabdomen and presumptive metastatic hemangiosarcoma, euthanasia was elected. An educational necropsy was then performed to obtain a definitive diagnosis.
	On gross necropsy, approximately 500 mL of blood was present in the abdominal cavity. A large, firm, well demarcated mass was found on the head of the spleen. On cut surface, the mass was mottled dark red to red and homogenously firm. Clotted blood was attached to the mass at the site of the rupture and extended along the mesenteric vessels. Gross examination of the thoracolumbar spinal cord revealed locally extensive subdural hemorrhage. 
	Histopathology of the spleen revealed intraparenchymal hemorrhage with an absence of neoplastic cells.  Histopathology of the spinal cord revealed multiple arterioles containing amorphous material suggestive of fibrocartilaginous emboli and associated areas of demyelination and axon disruption in the white matter (infarcts). The observed spinal cord infarction was due to the multifocal meningeal vessel occlusion. The locally extensive subdural hemorrhage was most likely secondary to CSF collection but could have been due to disruption of one of the occluded vessels. 
	Ultimately, the necropsy confirmed a definitive diagnosis of fibrocartilaginous embolism and splenic hematoma with secondary hemoabdomen.

Treatment:
Fibrocartilaginous Embolism
	Treatment for a fibrocartilaginous embolism involves mainly supportive care, which should be initiated as soon as possible and is similar to treatment for acute spinal trauma. Supportive care with maintenance of perfusion is most important in the treatment of a fibrocartilaginous embolism. Intravenous fluids are 
used to maintain perfusion and oxygen delivery to the ischemic tissue surrounding the infarct.  Supportive care is especially important in nonambulatory cases and those with urinary incontinence1. Many of these dogs require regular bladder expression until continence returns. Controlled physiotherapy and hydrotherapy have been proven to shorten recovery time and should be initiated as soon as possible following diagnosis.  The average time to recovery in these patients is around 4 months but is ultimately determined by the degree of spinal cord damage2. Surgical intervention and steroid therapy are proven to not be of any benefit in this disease process. 

Splenic Hematoma
	The definitive treatment for a splenic hematoma is surgical removal, which is also known as a splenectomy3. This surgery can be considered an urgent priority whether or not the hematoma has ruptured due to the high risk of hemorrhage. When hemoabdomen develops in the patient, rapid medical attention with surgical intervention is usually required4. The entire spleen should always be submitted for histopathology to confirm the diagnosis. If it is truly a hematoma, the patient should be cleared of any further clinical signs.

Discussion:
Fibrocartilaginous Embolism
	The fibrocartilaginous embolism is histologically identical to that of the nucleus pulposus of the intervertebral disc. It travels from the nucleus pulposus within the spinal arteries and/or veins and causes ischemic damage of the spinal cord in that location. The pathway of entry from the intervertebral disc into the vascular system is poorly understood. There have been many proposed pathways for the pathophysiology of FCE but none have been proven. One possible theory is neovascularization of the annulus fibrosis, which can lead to penetration of the fibrocartilaginous material into the vascular system leading to the spinal cord embolism5.
	FCE is characterized by an acute, nonprogressive, nonpainful myelopathy and clinical signs are often asymmetric. It appears to affect mainly middle-aged, large or giant-breed dogs and many cases present following an episode of trauma or exercise. The most common location for an FCE is L4-S3.  Maximal neurologic deficits generally occur within the first 12 hours and then it becomes a nonprogressive phenomenon.
	The diagnosis of FCE is often presumptive based on the history and neurologic examination. It is important to rule out other differentials for myelopathy including surgical differentials. Cerebrospinal fluid analysis is normal in the majority of dogs. However, mild and nonspecific changes can also be seen. The imaging of choice in this disease is MRI. A characteristic focal T2-hyperintense non-contrast enhancing intramedullary lesion is often seen, consistent with the area of infarction6. Similar to humans, MRI changes can lag behind clinical signs. Many dogs can have normal MRI’s if they are imaged within the first 12-24 hours following the ischemic event, as was likely the case in this patient. Definitive diagnosis is based on histopathology of the spinal cord. Fibrocartilaginous material is observed within the lumen of the arteries and/or veins of the spinal cord causing ischemic or hemorrhagic infarction. The emboli will stain positive for mucopolysaccharides: blue with alcian blue and bright red with periodic acid-Schiff2. A definitive diagnosis is often not reached in the majority of dogs due to clinical improvement.
	The prognosis is generally quite good in most cases with intensive supportive care and rehabilitation. A poorer prognosis is associated with symmetrical clinical signs, lack of deep pain sensation, or involvement of intumescences7. The absence of deep pain is the most important negative prognostic indicator because it suggests extensive destruction of the spinal cord. 
	
Splenic Hematoma
According to recent publications, nonmalignant masses account for the majority of focal canine splenic masses8. Splenic masses are often an incidental finding on routine physical examinations or imaging procedures. The formation of a splenic hematoma can be spontaneous or idiopathic but it is often secondary to trauma or neoplasia. 
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