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Cervicomedullary Hematoma: Diagnosis by MR 
Mohammad Naseem,' S. B. Zachariah,2 J. Stone,3 and E. Russell 4 

CT is often useful for diagnosing primary or secondary 
brainstem hematoma. However, subacute hemorrhage may 
be isodense with the normal brain substance, causing a false 
negative CT study. MR tends to be positive during this phase 
of hemorrhage. We present an unusual case of an intramed
ullary hematoma that was not detected by CT but was 
detected by MR. MR has shown great promise as a neuro
radiologic tool in difficult situations by virtue of its excellent 
tissue-contrast resolution, a lack of bone artifacts, and direct 
multiplanar imaging capability [1]. The lack of signal from 
bone has the advantage that neighboring brain structures, 
particularly those in the posterior fossa, are not obscured by 
the linear bone artifacts common to CT scans [2] . 

Primary hemorrhages of the brain stem commonly involve 
the pons, less frequently the cerebral peduncle, and rarely, 
the medulla oblongata [3] . Primary bulbar hemorrhage is 
usually first identified at autopsy. To our knowledge, there is 
no known reported case of cervicomedullary hematoma in 
which antemortem diagnosis was established by any imaging 
technique. In our case, CT failed to show the lesion but MR 
clearly identified the hematoma. Timely surgical intervention 
with evacuation of the hematoma resulted in marked post
operative functional recovery. 

Case Report 

A 21-year-old right-handed woman was admitted with persistent 
hiccups, nausea, headache, and generalized weakness of 5 days 
duration and difficulty in swallowing for the past 2 days. She denied 
any fever and vomiting . 

Shortly after admission , a lumbar puncture revealed 20 WBC/high
power field with 60% polyps and 40% lymphs, and 7500 RBC/high
power field . The patient was empirically treated for tuberculosis. A 
second lumbar puncture was normal. Electroencephalography re
vealed bClckground slowing (6-7 Hz) with intermittent frontotemporal 
delta wave-burst activity. CT brain scans on the day of admission 
(not shown) were normal ; however, the lowest cut was at the level 
of the lower pons. Bilateral vertebral angiography was normal (Fig. 
1). Within 36 hr, the patient became unresponsive and quadriplegic. 
Generalized tonic clonic seizures developed. Respiratory embarrass
ment led to tracheostomy. An MR study was performed (Fig. 2) , and 
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T1-weighted short spin-echo images (TR=500 msec, TE= 30 msec) 
showed a very high signal mass within the central medulla consistent 
with subacute hemorrhage. 

A repeat CT examination of the posterior fossa and the upper 
cervical spine (Fig. 3) revealed slight dilatation of the cervicomedullary 
junction. The night before surgery, the patient developed a fever of 
104 of, so the surgery was postponed. Blood cultures showed staph
ylococcus epidermidis, and she was started on oxacillin . She was still 
drowsy and quadriparetic. A portable chest X-ray showed pneumo
nitis in the left lung base. After slight improvement in her general 
condition , the patient was rescheduled for surgery . 

Under general anesthesia, a suboccipital craniotomy and C1-C2 
laminectomy were done. The cervicomedullary junction was dis
colored and bulging. With the aid of an operating microscope, a small 
myelotomy was made in the right posterior column. Brownish smoky 
fluid (subacute hemorrhage) was released. The dura was closed with 
a graft. The patient quickly awakened and began moving all extrem
ities spontaneously. A repeat bilateral vertebral angiogram was nor
mal. She was transferred to a rehabilitation unit, where she showed 
continued improvement. She is currently ambulatory without assist
ance. 

Discussion 

Hematomyelia is defined as a focal extravasation of blood 
within the substance of the spinal cord, resulting in a nonex
tending, expansile, limited saccular clot [4] . Hematomyelia 
can be primary or secondary. The cause of primary hemato
myelia is either unknown or due to capillary telangiectasis. 
The most common cause of secondary hematomyelia is vas
cular malformation. Other predisposing conditions include 
poliomyelitis, toxic states, blood dyscraSia (especially when 
associated with purpura), asphyxia as a sequelae of severe 
convulsions, and spinal cord injury [5]. 

A similar classification can be applied to brainstem hema
toma, but no such grouping is clearly stated in the literature. 
Brainstem hematomas can be defined as subependymal or 
intraaxial. Intraaxial hematomas are not clinically distinguish
able from intrinsic brainstem tumors, which are generally not 
considered suitable for surgery. Primary spontaneous hema
tomas constitute 13% of the cases in one series [6]. The 
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A B 
Fig. 1.-Lateral view of vertebral arteriogram Fig. 2.-A, Sagittal T1-weighted MR image (TR = 500 msec; TE = 30 msec) through pons and medulla 

shows normal findings. shows area of high signal density in region of medulla extending into cervicomedullary junction. B, Axial 
T1-weighted MR image above foramen magnum level clearly demonstrates high-intensity lesion with T1 
and T2 values consistent with blood . The medullary lesion is slightly posterior and in midline. 

B C 

Fig. 3.-Noncontrast CT at level of foramen magnum (slice thickness 5 mm with 2-mm overlap between consecutive slices) shows diHuse swelling of medulla 
and cervicomedullary junction. A, Foramen magnum-C1 junction; B, Foramen magnum; C, Level slightly above B. 

rostral parts of the brainstem are mostly affected because 
vascular malformations are more frequent in this region [7]. 
Medullary hematomas are extremely rare and the pathogenic 
mechanisms of primary hematomas are not clear [8]. 

We do not have complete pathologic proof of a bleeding 
source, but it seems likely that the hematoma was due to the 
rupture of a microaneurysm of one of the penetrating 
branches of the basilar or vertebral arteries [7J as suggested 
by Cole and Yates [9J (though they described a pontomedul
lary hematoma). 

The pathologic examination did not reveal any capillary 
telangiectasis in our patient. A similar case is described by 
Donald and Lysia [10J. 

MR is clearly superior to CT for the identification of sub-

acute hemorrhage. At the time that blood clot is isodense to 
brain on CT, T1-weighted MR images show very high signal. 
The only other tissue exhibiting such characteristics on MR 
is fat. Lipoma is not of serious consideration in the presence 
of acute intramedullary brainstem expansion , as in this case. 
MR has also been shown to be superior to CT for the 
detection of subacute subdural hematoma [11 J, although 
acute hemorrhages, which are dense on CT studies , may be 
less obvious on MR [11]. 

While the exact figures are unknown, there are isolated 
case reports with good postoperative results after the evac
uation of intramedullary hematoma [7, 12J. An early diagnosis 
of hematomyelia with successful postoperative results are 
obtained in six of nine cases in one series r13J. 
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