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There is a range of differential diagnoses for intramedullary lesions of the conus
medullaris, both neoplastic and non-neoplastic. There is a limited role for surgery in a
large proportion of these diagnoses, and operative risks can outweigh any beneﬁts of
surgery. Here a case is presented of a patient referred to a neurosurgical center for a
biopsy of a presumed neoplastic conus tumor. However, through the collaboration of a
multidisciplinary team, further diagnoses were considered. After thorough investigation, two conditions were diagnosed: venous congestive myelopathy secondary to
inferior vena cava agenesis and spinal neurosarcoidosis. This case demonstrates the
importance of neurosurgeons retaining a high degree of suspicion for alternative
diagnosis to avoid unnecessary surgical risk.

Introduction
The clinical red ﬂags of cauda equina syndrome are bowel
and bladder dysfunction, saddle anesthesia, and power or
sensation deﬁcits in the lower limbs. In clinical situations
where there is suspicion of cauda equina, a magnetic
resonance imaging (MRI) of the lumbar spine is generally
expedited. Most commonly, a discogenic etiology is uncovered with investigative imaging;1 however, intramedullary lesions of the conus medullaris can also present
with these symptoms if there is compression of the
exiting nerve roots. Conus lesions often present with
mixed upper and lower neuron compression signs as
both the conus medullaris and the cauda equina can be
affected. 2
There is a wide range of differentials of intramedullary
conus lesions, summarized in ►Table 1. These include neoplastic and non-neoplastic lesions. As not all of these conditions are best managed surgically, or even require an
invasive biopsy for diagnosis, it is important that neuro-
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surgeons maintain a high degree of suspicion for diagnoses
further down the list of differentials.
We present a case that was referred to our unit as a conus
tumor for an invasive biopsy; however, the multidisciplinary
team of surgeons, neuroradiologists, and oncologists considered alternative diagnoses. The initial diagnosis of neoplasm
gave way to a diagnosis of venous congestive myelopathy due
to vascular abnormalities found on imaging. However, as the
clinical picture evolved, a subsequent additional diagnosis of
neurosarcoidosis was delivered.

Case Report
A 45-year-old man presented to his local hospital after a
week of lower back pain, 48 hours of ascending numbness in
the lower limbs, difﬁculty mobilizing, and urinary retention.
He was previously ﬁt and well, had an active job, and was part
of a social rugby team. An MRI of the lower spine revealed
abnormal T2 hyperintensity and widening of the distal spinal
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Table 1 Differential diagnosis for intramedullary lesions in the
conus medullaris (adapted from Ebner et al19)
Neoplastic

Ependymoma
Astrocytoma
Glioblastoma
Ganglioma

Hemangioblastoma
Lymphoma
Melanoma
Metastases

Non-neoplastic

Granulomatous—Tuberculosis, sarcoidosis
Infection—Abscess, parasitic
Vascular—Cavernoma, malformations
Demyelinating—Multiple sclerosis
Dysembryogenic—Lipoma, epidermoid
cyst

cord. The orthopaedic team in the local hospital made an
acute referral to our neurosurgical service for the management of a spinal cord tumor, and on our advice the team
administered dexamethasone prior to transfer.
On arrival to our hospital, a full spinal neurological exam
was performed and noted normal power with decreased pain
and light touch sensation below T12, with diminished but
present reﬂexes. Proprioception was impaired distally below
the ankle. On further interrogation of his symptoms, he
reported years of exercise-induced, transient numbness in
his lower limbs, worse on the right side, which limited his
activity.
A whole spine MR scan was performed showing abnormal
cord signal (T2 hyperintense, T1 isointense) and expanded
cord from T7 to the conus at L2. Additionally, it demonstrated
serpiginous prevertebral, paravertebral, and epidural blood
vessels (►Fig. 1C, E). At this time an absent infrahepatic
inferior vena cava was noted. These images were then
discussed at a neurosurgical multidisciplinary meeting,

Fig. 1 Magnetic resonance imagings—(A) T1-weighted postcontrast
slice showing a contrast enhancing region at the T12-L1 level and (D)
representative axial slice through L1 level showing enlarged cord and
enhancing region located in dorsal part of cord. (B) T2 fat-saturated
sagittal image demonstrating central cord myelopathy from T8 to L2.
(C) Sagittal T2 image demonstrating ﬂow voids of the dilated paraspinal varices (E) Axial through T11 demonstrating ﬂow voids of the
dilated paraspinal varices, and central cord myelopathy.
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where the focus shifted from a diagnosis of spinal cord tumor
to venous congestive myelopathy.
Following this, a computed tomography (CT) venogram
was performed to investigate possible thrombosis causing
the acute presentation given the lifelong underlying vascular
abnormality. No thrombosis was seen and thus we proceeded with a spinal angiogram that did not reveal a dural
arteriovenous ﬁstula or arteriovenous malformation. Vascular surgery and hematology were consulted, and there was
some discussion about anticoagulation in this patient, who
had venous congestion and varices without proven thrombosis. Ultimately, it was decided not to initiate
anticoagulation.
During the admission to the neurosurgical service, the
patient’s neurology improved rapidly after administration of
steroids and he regained his mobility and bowel and bladder
function. Given the signiﬁcant positive response to steroids,
a neurology opinion was sought and the workup started for
an inﬂammatory myelopathy. The patient was transferred
back to his local hospital for a lumbar puncture and further
investigations. A CT of the chest demonstrated mediastinal
lymphadenopathy and shortly following this the cerebrospinal ﬂuid angiotensin-converting enzyme level came back
signiﬁcantly elevated. A diagnosis of neurosarcoidosis was
made and the patient was started on immunosuppression
therapy.
Two months after his initial presentation, he was fully
mobile with a normal neurological exam and some mild
urinary hesitancy.

Discussion
This case highlights the importance of the neurosurgeon
maintaining a high index of suspicion for alternative diagnosis when referred patients with spinal pathology. Although
common things happen commonly, what is ﬁrst thought to
be a spinal tumor is not always a spinal tumor. Non-neoplastic lesions, vascular malformations, and demyelinating disorders can also present as regions of spinal cord
enlargement. In our case, there were some red ﬂags in
both the clinic history and the imaging that led us away
from planning a spinal cord biopsy, toward a diagnosis of
venous congestive myelopathy, and further to the discovery
of sarcoidosis.
The discovery of inferior vena cava agenesis and signiﬁcant retroperitoneal and paraspinal varices (►Fig. 1C, E)
allowed us to consider vascular myelopathy as a potential
diagnosis. The patient presented acutely with cord compression myelopathy symptoms on a background of years of
exercise-induced transient lower limb numbness, which is
a temporal pattern strongly associated with vascular myelopathy.3,4 There have been cases reported previously where
patients have presented with cauda equina symptoms due to
venous congestion from dilated varices. The underlying
etiology of cases with venous congestion is more commonly
lower limb deep vein thrombosis5 than from inferior vena
cava agenesis as in this case.6 Although the history of exertion-induced lower limb sensory changes could be attributed
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to the venous congestion, the acute presentation did not
clinically behave like a vascular myelopathy case as there was
clinical improvement after steroid administration. As 50% of
patients with venous congestion have worsened neurology
after steroid dosing7 the team was suspicious of an alternative diagnosis and turned to our neuroradiologists and the
MRI for diagnostic help.
On the ﬁrst lumbar MRI scan, the region of T2 hyperintensity was in the shape of the conus, not displacing the
cord that led us away from the diagnosis of spinal tumor. In
our institution, we do not have the ability to perform spinal
cord diffusion tensor imaging; however, tractography is used
in other centers to aid in the differentiation between tumor
(spinal cord tract displacing) and inﬂammatory, nondisplacing, lesions.8
In this case, the features of cord myelopathy extended from
T7 to L2 (►Fig. 1B). However, the imaging ﬁndings were out of
proportion to what was demonstrated on clinical examination,
and given the extent of the myelopathy on imaging we would
have expected a greater neurological deﬁcit. This discrepancy
between the imaging and the clinical presentation raised the
suspicion of neurosarcoidosis with our radiologists. And this
suspicion was heightened in the context of the postcontrast
MR spine demonstrating a contrast-enhancing region within
the area of myelopathy (►Fig. 1A).9 The pattern of enhancement was not the typical patchy nodule pattern observed in
most reported cases of neurosarcoidosis and there was no
pachymeningeal enhancement.10,11 Although the radiological
ﬁndings are not speciﬁc to sarcoidosis, there was enough
suspicion to justify continued investigation into inﬂammatory
etiologies by our neurology colleagues which eventually
yielded the diagnosis of sarcoidosis.
This case was interesting to us both as a diagnostic challenge and as a novelty of seeing dual presentations of rare
conditions. Spinal sarcoidosis only occurs in 0.43 to 1% of
neurosarcoidosis cases,12 in addition to congestive myelopathy from agenesis of the inferior vena cava, of which there are
seven cases in the reported literature.6,13–18 However, the
probability of having two uncommon diagnoses presenting
simultaneously should not detract from the learning point that
a surgical intervention is not always required in all referrals of
spinal cord lesions. The neurosurgeon should be alert to
mimics of spinal neoplasia such as neurosarcoidosis and
venous congestive myelopathy.19 There is no role for surgery
in the treatment of venous congestive myelopathy caused by
inferior vena cava abnormalities and the majority of cases are
medically or conservatively managed.15 Diagnosis of neurosarcoidosis is often a diagnosis of exclusion and the role for
surgery is limited to diagnostic tissue biopsy.20 In some clinical
series, spinal cord biopsy carries a 21% complication rate with
signiﬁcant risk of neurological damage21 not to mention the
bleeding risk would be signiﬁcant in this patient whose venous
drainage of his abdomen and lower limbs passes through the
venous plexes surrounding his spine.22 The collaboration of a
multidisciplinary team in critically reviewing the imaging and
considering alternative diagnoses in this patient avoided the
likely signiﬁcant harm of a surgery.
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