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Spontaneous Epidural Hematoma Associated with
Venous Phlebolith in Cervical Spine and Possible

Pathogenesis

Although the etiology of spontaneous spinal epidural hematoma (SSEH) is unclear, SSEH is
known to be associated with anticoagulants, coagulopathy, vascular malformation, hypertension,
and pregnancy. However, no report has been issued on the relation between SSEH and venous
phlebolith. Here, the authors present an extremely rare case of SSEH associated with phlebolith
in the cervical spine and suggest a possible pathogenesis. A 36-year-old man without any relevant
medical history presented with neck pain and numbness and severe radiating pain on the left
arm. Magnetic resonance imaging showed epidural hematoma at the C5-7 level, and computed
tomography revealed a calcified nodule in the left epidural hemorrhage at C6 level. During left
partial laminectomy, epidural venous plexus, and thick epidural hematoma were found, and hema-
toma removal revealed a white, ovoid, smooth, hard mass of diameter 3 mm. Histopathologic
examination confirmed the mass as a venous phlebolith. The presence of a calcified solitary
nodule in dorsal epidural space indicates the presence of phlebolith and the risk of SSEH.
In such cases, the authors recommend spine surgeons should take into consideration the possibility

of epidural hemorrhage.
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INTRODUCTION

Spontaneous spinal epidural hematoma (SSEH)
is an uncommon disease that causes sudden spi-
nal cord compression and neurological deterio-
ration'”. Its annual incidence is about 0.1 per
100,000 persons, though this has increased
since the advent of computed tomography
(CT) and magnetic resonance imaging (MRI).
SSEH may affect every age, but especially those
in the fourth or fifth decade”"?. Its etiology is
unclear, but is known to be associated with an-
ticoagulants, coagulopathy, vascular malforma-
tion, and hypertension®”'?. However, in 40%
of reported patients, no definite predisposing
factor was found'.

A phlebolith is small, local, usually round
calcification found within a vein. It is most fre-
quently encountered in a pelvic vein and gene-
rally is of no clinical importance”. However,
the next most common site is the head and
neck, where it is associated with hemangioma
or venous malformation®. On the other hand,
the presence of a phlebolith in the cervical epi-
dural space has never been previously reported.
Here, we report SSEH associated with a venous
phlebolith, which suggests a possible pathoge-
nesis, and provide a review of the literature.

96 | Volume 14 | Number 3 | September 2017

CASE REPORT

A 36-year-old man with no relevant medical
history presented with neck pain and numbness
and severe radiating pain in the left arm, which
developed suddenly during sleep. Neurological
examination revealed severe radiating pain on
the left C7 and C8 dermatomes. Motor func-
tions were normal.

There were no abnormal findings on cervical
plain radiography (Fig. 1). CT demonstrated a
space-occupying lesion of high density in the
dorsal epidural space from C6 to C7, and inter-
estingly, depicted a calcified nodule located in
the epidural hematoma at the C6 level (Fig. 2).
MRI demonstrated epidural hematoma of high
intensity on T2-weighted images and of inter-
mediate intensity on T1-weighted images at the
C6 to C7 level, containing a nodular, low inten-
sity focus corresponding to calcification (Fig. 3).
No other abnormal vascular structures were
identified by cervical MRL

We decided to perform an emergency ope-
ration. And written informed consent was ob-
tained from patient. After left partial laminec-
tomy to C6/7 level, the epidural venous plexus
and thick epidural hematoma were found, and on
removing the hematoma, a white, ovoid, smooth,
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Fig. 1. (A, B) There were no abnormal findings on cervical plain
radiography.

level.

Fig. 3. Axial T2-weighted
image in magnetic resonance
imaging shows high signal in-
tensity containing nodular hy-
pointense focus (white arrow).

Fig 4. A phlebolith with 3-mm
diameter was observed in in-
traoperative field.
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Fig. 2. Computed tomogra-
! phy shows small calcified
o nodule (black arrow) at C6

Spinal Epidural Hematoma Associated with Phlebolith

Fig. 5. Histopathologic fin-
ding of the phlebolith. Cal-
cium deposit and aggregation
of collagen fibers are identi-
fied. They form round and
stone like structures (H&E,
x40).

hard mass of diameter 3 mm was encountered during manipula-
tion of the venous plexus (Fig. 4). Postoperatively, the radiating
pain was completely relieved without neurologic deficits. Histopa-
thologic examination confirmed a phlebolith, consisting of a calci-
fied thrombus with a concentric pattern of mineralization, sur-
rounded by granulation tissue and small capillaries under a hya-
line layer (Fig. 5).

DISCUSSION

Anticoagulant administration or coagulation disorders are the
most common causes of SSEH, and these are followed by vas-
cular malformation”. However, in 40% of cases, no definite pre-
disposing factor is identified'”. In these idiopathic cases, SSEH
was believed to originate from a venous plexus. Fragile, valveless,
epidural venous plexuses connect to the abdominal and thoracic
venous systems, and increased pressure in the intra-abdominal
or intrathoracic venous systems induced by sneezing, coughing,
voiding or performing some other Valsalva maneuver might ele-
vate intraspinal venous plexus pressure sufficiently to cause epi-
dural venous plexus rupture and hematoma formation”.

In the present case, SSEH was suspected to originate from
the epidural venous plexus based on intraoperative findings, and
the epidural hematoma was presumed to be associated with the
phlebolith found in the epidural venous plexus.

Spinal epidural phlebolith has not been previously reported,
and thus, is unfamiliar to spine surgeons. Phleboliths are produ-
ced by caldification of old thrombi in veins, and are most freque-
ntly found in pelvic veins, which are subject to stress injury during
defecation”. In fact, approximately 40% of the normal popula-
tion have a phlebolith as determined by pelvic radiography'®.
The next most common site is the head and neck area, where
they are found in 15% to 25% of intramuscular hemangjomas™?.

The pathogenesis of phlebolith is believed to be associated
with thrombus formation resulting from vessel wall intimal in-
jury or blood flow stagnation”. The thrombus formed then calci-
fies to form the phlebolith core and the surrounding fibrinous
component undergoes secondary calcification and attaches to this
core”. Repetition of these processes cause phlebolith growth and
pI‘OdSL)le:S a characteristic concentric ring or ‘onion-like’ appear-
ance”.
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Basis on proposed theories, we speculate slow blood flow in
the cervical epidural venous plexus caused a thrombus in our
patient, and that repeated calcification and fibrous adhesion re-
sulting in phlebolith formation, which in turn caused vein wall
erosion or provoked local coagulopathy and finally caused epi-
dural hemorrhage. It should also be noted a preexisting venous
malformation or cavernous angioma can cause thrombus and phle-
bolith formation followed by hemorrhage. Although we were
not able to identify abnormal vascular structures, there was a
possibility of a preexisting venous malformation in the epidural
space in our patient.

The diagnosis of phlebolith in cervical plain radiographs can
be difficult because they are generally only 1.5-4 mm in diameter
and are likely to be obscured by spinal bony structures in this
location. Thus, CT is important for the diagnosis of epidural
phlebolith. In the described case, axial CT visualized the phlebo-
lith as a small round radiopaque mass located in the lateral dorsal
epidural space near the intervertebral foramen.

CONCLUSION

We report the first case of SSEH associated with phlebolith
on the cervical spine, which presented as neurologic deficit in
36-year-old man. After total surgical removal of SSEH and phle-
bolith, the patient fully recovered. We suggest a calcified solitary
nodule in the dorsal epidural space be considered pathognomic
for phlebolith and the risk of SSEH, and that in such cases, spine
surgeons carefully consider the possibility of epidural hemorrhage.
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