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Presentation of case 
When first seen at the Cleveland Clinic, this 29-

year-old woman had a one and one-half-year history 
of progressive, severe low-back pain radiating into her 
left lower extremity. Her general health had been 
good, except for the onset of generalized headaches 
in January 1986. A computed tomographic (CT) scan 
at that time showed a probable pituitary adenoma. A 
pituitary screening test showed increased levels of 
prolactin. She took a butalbital, aspirin, and caffeine 
combination medication (Fiorinol) as needed for 
symptomatic relief. She was taking no other medica-
tion, had no known allergies, and neither smoked nor 
dr^nk. 

She dated the onset of her back pain to January 
1985. T h e pain, initially noted while she was driving, 
was located in her low back and radiated posteriorly 
down her left lower extremity. T h e pain had increased 
markedly since September 1985, and was exacerbated 
by coughing and sneezing. Since March 1986, two 
months before hospitalization, she had had anterior 
thigh pain as well as increasing pain in her low back 
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but without urinary or bowel problems. Her general 
medical examination revealed no abnormalities. A 
neurologic examination revealed normal mentation, 
cranial nerves, and cerebellar function. A motor ex-
amination revealed normal strength, no atrophy, and 
a positive, straight-leg raising on the left at approxi-
mately 60° . Sensory examination was normal, and 
reflexes were symmetric in the upper extremities. In 
the lower extremities she had a 2 + knee jerk on the 
right (0 -4+) , an absent knee jerk on the left, and 
absent ankle jerks. Her toes were flexor-to-plantar 
stimulated. Magnetic resonance (MR) imaging of the 
spine was performed. The patient underwent lumbar 
surgery. 

Discussion and differential diagnosis 
Dr. Richard Lederman: Although we have the 

history of progressively worsening pain in the 
lower back and left leg, we have no information 
about the effects of position or activity on her 
pain, except that it is increased by coughing or 
sneezing. 

An interesting finding is the evidence from 
blood studies and CT scan of a "probable" pro-
lactin-producing pituitary adenoma. I assume 
that this is a correct interpretation and also as-
sume that the pituitary adenoma is unrelated to 
this young woman's back and leg problem. 
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What can we determine from the relatively 
meager data provided? We have the symptom of 
pain in the lower back with radiation posteriorly 
down the left leg, the clinical picture of sciatica. 
Subsequent anterior thigh pain could well indi-
cate spread beyond the distribution of the sciatic 
nerve as the process progressed. Low back pain, 
of course, is not a very specific symptom and may 
originate not only from the spine and contiguous 
structures but also from intrapelvic and intra-
abdominal sources, retroperitoneal tissues, and 
the musculoskeletal apparatus. Pain in the lower 
extremity, especially radiating from the back, 
suggests an intra- or paraspinal source. The in-
dication that coughing or sneezing aggravates the 
pain, presumably associated with the increased 
intraspinal pressure accompanying this maneu-
ver, strongly suggests that nerve roots themselves 
are the origin of the pain. 

Since pain is described as radiating posteriorly 
down the left lower extremity, the most likely 
level of root involvement would be L-5 through 
S-2. We must recognize at the onset that these 
nerve roots arise at the level of the conus med-
ullaris, the caudal portion of the spinal cord, 
which generally extends to the lower edge of the 
L-l vertebra, meaning that an intraspinal lesion 
could conceivably be as high as the L-l vertebra 
and still cause symptoms in the L-5 through sacral 
distribution. Later pain in the left anterior thigh 
would suggest rostral spread to the level of L-3 
or even L-2 nerve roots. 

The physical examination helps in localization 
as well. The straight-leg-raise maneuver (so-
called Lasegue's sign) stretches the sciatic nerve 
and its contributing roots and is generally positive 
in lesions affecting L-5, S-l, and S-2. The absence 
of the ankle jerk in a patient this age is very likely 
to be abnormal and, again, suggests involvement 
primarily of S-l or S-2 fibers; the L-5 root con-
tributes to the reflex, but, in most cases of L-5 
radiculopathy alone, the Achilles reflex is spared. 
Absence of the left patellar reflex indicates in-
volvement of the L2-4 roots or the femoral nerve. 
Taken together, the history and examination 
strongly suggest a lesion at the spinal level, af-
fecting mid to lower lumbar and upper sacral 
nerve roots on the left and the upper sacral roots 
on the right. The bilateral nerve root involve-
ment clearly favors an intraspinal process but 
certainly does not exclude bilateral paraspinal 
lesions. We are not told anything about localized 
tenderness or cutaneous lesions overlying the 
spine and must assume that they were not pres-
ent. 

Next we should deal with the nature of the 
process, and here the clinical picture can take us 
only so far. We know the age and sex of the 
patient, we know that the pain has been progres-
sive over one and one half years, and we know 
the process very likely affects the nerve roots, as 
discussed above. Clearly, the most common cause 
of this particular configuration of pain, which we 
can call sciatica, is lumbar disc herniation. Ac-
tually, there is nothing in this protocol that would 
allow me to exclude that diagnosis, although 
progressive pain, especially with the hint of ros-
tral spread over time, is more suggestive of an 
expanding lesion. A central disc protrusion, es-
pecially at L-3 or even L-4, could certainly cause 
pain in this configuration as well as the observed 
neurologic signs. 

My suspicions, however, lie elsewhere in this 
case. There are many other possible causes of 
back and leg pain of this type, with evidence of 
lumbosacral radiculopathy. Congenital lesions, 
including diastematomyelia and other dysraphic 
states, could be considered, but the age at onset, 
the progression, and the lack of cutaneous and 
other skeletal anomalies make it unlikely. Extra-
dural infection, either from the disc space or the 
epidural space itself, can produce this very pic-
ture, including the progression. Most often, how-
ever, the course is shorter, and the lack of pre-
disposing causes or underlying disease, as well as 
the lack of local tenderness or evidence of sys-
temic infection, renders this an unlikely diagno-
sis. 

Vascular malformations can and often do occur 
at this location, and the clinical picture could be 
similar. Again, without a cutaneous clue or a 
localized bruit, I cannot make this diagnosis and 
will discard it. Had the diagnosis of arteriovenous 
malformation been suspected, an angiogram 
most likely would have been performed. 

The most likely process is a neoplasm. Here we 
must consider a number of primary as well as 
secondary or metastatic tumors, although we can, 
I think, summarily dismiss the majority of these 
on clinical or statistical grounds. In the final 
analysis, we have to rely on the radiographic 
findings to help us narrow the differential diag-
nosis more definitively. 

Tumors arising from the skeleton itself must 
be considered. These may be benign, such as 
chondromas, osteoblastomas, angiomas, giant-
cell tumors, or aneurysmal bone cysts, or they 
may be malignant, including osteosarcomas and 
chondrosarcomas. The only skeletal tumor wor-
thy of more than brief mention in this setting 
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would be the chordoma. Although more of ten 
rostral a long the neuraxis, these can arise f rom 
notochordral remnants in the sacrococcygeal re-
gion and can produce a painful cauda equina 
syndrome.1 T h e relatively rapid evolution, the 
lack of lower sacral involvement, and the male 
predominance of chordoma lead me to reject this 
as an unlikely diagnosis. 

Another primary tumor that should be consid-
ered is the lipoma.2 This can be intradural or 
extradural . T h e latter a re uncommon and mostly 
thoracic. In t radural lipomas are also rare in the 
lumbar region, are generally seen in younger 
patients, and the clinical course is usually longer, 
with root pain appearing only late. A number of 
metastatic tumors should also be ment ioned, par-
ticularly lymphoma. All of the features seen in 
this patient could be manifestations of such a 
lesion, a l though, typically, the course is somewhat 
shorter . Because we have no evidence of systemic 
malignancy or o ther sites of involvement, I will 
discard this idea as well. We have repor ted a 
primary lymphoma of the lumbar spinal cord, 
but this is exceedingly rare and I won' t consider 
it fu r the r . 3 

Meningiomas are common spinal tumors and 
can certainly occur at this age, al though the large 
majority appear in the four th to sixth decades. 
They are more common in women and usually 
present with pain and neurologic symptoms and 
signs, e i ther of myelopathy or radiculopathy. 
They most f requently occur, however, in the 
thoracic region, less commonly in cervical, and 
only occasionally at the lumbosacral level.1 I be-
lieve this is an unlikely diagnosis in the present 
case. 

This leads me to what I believe are the most 
likely possibilities: Schwannoma (or conceivably 
neurof ibroma) and epdenymoma. Either one of 
these, in my view, could easily give rise to this 
picture, and nothing in the protocol excludes 
either diagnosis. Schwannomas (or neurinomas) 
are common spinal tumors, and the peak inci-
dence is between the ages of 25 and 40 years. 
While about half are at the thoracic level, up to 
25% are lumbar in origin.4 Since Schwannomas 
arise f rom the nerve root , radicular pain followed 
by neurologic signs would be expected. T h e in-
traspinal expansion of the t umor could easily 
account for the contralateral root compression 
noted in this case. Overall, this diagnosis is ap-
pealing. 

Finally, we must consider the ependymoma, 
which would statistically be the most common 
and, hence, most likely diagnosis. Indeed, the 

Fig. 1. Sagittal, T2-weigh ted magnet ic resonance image of 
lumbar spine. An ovoid mass occupying the en t i re an te ropos te r io r 
d i ame te r of the l umbar canal at L-2 is seen. 

level of the cauda equina is the favorite spinal 
site for this glial-derived tumor , 5 which usually 
arises f rom the filum terminale, where it most 
commonly takes the myxopapillary fo rm histolog-
ically.'' Although males are more frequently af-
fected, representing about 60% in several series, 
the age of our patient is typical, since peak inci-
dence is in the third and four th decades of life.5 

Clinically, as well, our case would be character-
istic; in the 77 patients repor ted on by the Mayo 
Clinic group, 6 96% presented with low back pain 
with or without sciatica, and sensorimotor dis-
turbances developed in 53%. 

Before making a final choice, I would like to 
review the radiologic studies to see if they would 
help us choose among the various possibilities 
discussed and, particularly, between the last two 
tumor types. 

Dr. Scott Rosenbloom: A sagittal, T2-weighted 
MR image of the lumbar spine shows a relatively 
well-defined, ovoid mass occupying the entire 
anteroposter ior diameter of the lumbar canal at 
the level of L-2 (Fig. 1). T h e mass is higher in 
signal intensity than the sur rounding cerebrospi-
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Fig. 2. Hematoxylin-eosin-stained section of the t u m o r demons t r a t i ng a pseudopapil-
lary neoplasm with vessels at the co re of many of the papillae. Magnif icat ion X300. 

nal fluid, a l though there are some areas of de-
creased spinal signal within it. Note the degen-
eration of the L4-5 intervertebral disc, evidenced 
by its lack of intense signal on this pulse sequence, 
as well as mild bulging of the disc. 

Dr. Richard Lederman: T h e MR image ap-
pears to confirm the presence of a tumor at the 
suspected level. Its configurat ion, location, and 
signal intensity on the T2-weighted image would 
be consistent with either ependymoma or 
Schwannoma. T h e apparent intradural location 
would exclude chordoma, and I believe the ap-
pearance would not be compatible with lipoma. 
On the basis of the reasoning advanced above, I 
believe that this patient will prove to have had an 
ependymoma of the cauda equina. I assume that 
the surgical p rocedure was an a t tempt at gross 
total removal. 

Clinical diagnosis 
Ependymoma of the cauda equina 

Pathological discussion 
Dr. Russell Hardy. An intradural exploration 

was carried out, disclosing an encapsulated, pink 
tumor that arose f rom the filum terminale. T h e 
nerve roots of the cauda equina were splayed 
over and a round the tumor but were separate 
f rom it. A biopsy of the lesion was pe r fo rmed , 
and an a t tempt was made to remove the tumor , 
but this was unsuccessful due to its ex t reme fria-
bility. T h e tumor was debulked and dissected 

f ree f rom the sur rounding nerve roots. T h e filum 
itself was divided proximally and distally, and the 
remaining tumor was separated ra ther easily 
f rom the nerve roots, except where it adhered to 
the floor of the canal and one or two small 
rootlets. At the end of the procedure, the sur-
geons were confident that the tumor had been 
completely removed. 

Dr. Melinda Estes: Histologically, a delicate 
fibrous capsule sur rounded portions of the tu-
mor, which was composed of pseudopapillae 
lined by flattened cuboidal to columnar cells (Fig. 
2). T h e cells were mildly pleomorphic and had 
oval to elongate nuclei with a delicate chromatin 
pat tern. Staining for glial fibrillary acidic protein 
was positive. Rare mitoses were present. No hem-
orrhage or hemosiderin deposition was found. 
T h e tumor was highly vascular and associated 
with a mucoid matrix surrounding many of the 
vessels. A modera te amount of mucin, staining 
positive with Alcian blue, was present intra- as 
well as intercellularly. 

T h e histologic pat tern and location were char-
acteristic of a myxopapillary ependymoma. This 
variant of ependymoma is, with rare exception, 
limited to the filum terminale.6 T h e tumor is 
more common in adults and has a bet ter prog-
nosis than cellular, intraspinal ependymomas.7 In 
a review of 77 cases of myxopapillary ependy-
moma, Sonneland et al found the prognosis to be 
independent of mitotic activity, extensive muci-
nous change, or cytologic atypia.6 T h e recur-
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rence rate in patients with myxopapillary epen-
dymoma appears to be related to the extent of 
surgical resection.6 This patient underwent piece-
meal gross total removal of the tumor, which, in 
one series, was associated with a recurrence rate 
of 19%, a rate similar to that for patients who 
underwent gross total removal of tumors.6 Local 
recurrence is the most common pattern, and 
spread via the cerebrospinal fluid with intracra-
nial tumor is rare.8 

Dr. Srinivasan Vijayakumar: This woman's 
clinical problem typifies the dilemma one often 
faces in the management of the ependymoma of 
the spinal cord and cauda (cauda equina, conus 
medullaris, and filum terminale). What is the role 
of surgery? How aggressive should the surgery 
be? What are the indications for radiotherapy? 

Because ependymoma of the spinal cord is 
uncommon, the majority of reports in the litera-
ture have only a small number of patients. In 
general, these patients are added to study groups 
over many years and have been treated with 
different surgical and radiotherapy techniques. 
In addition, there is almost universal intentional 
or unintentional patient selection. For these rea-
sons, making treatment recommendations is a 
challenging task. 

However, from a critical review of the litera-
ture, the following observations can be made9: 1) 
ependymoma of the cauda equina has a long, 
relatively benign natural history; 2) complete re-
section is possible, and recurrences are rare after 
total excision; 3) when the tumor has not been 
totally excised, radiotherapy can prevent recur-
rences and improve results; 4) myxopapillary 
ependymoma is more common in the region of 
the cauda equina and is biologically more benign 
than its cellular counterpart.71011 

There are authors who recommend total sur-
gical excision in all patients; there are others 
whose approach is biopsy followed by radiother-
apy. In our opinion, the treatment must be indi-
vidualized, with one important dictum in mind, 
"Do no harm." The patient and the family, the 
neurologist, the neurosurgeon, and the radiation 
oncologist should all be part of the decision-
making process.12 

Combining the results from 17 series in the 
literature,9 complete surgical excision appears to 
be possible in about 50% of the patients, although 
these figures can be as high as 85-100% with 
modern advances in microsurgical technique.13,14 

Recent surgical improvements include: 1) use of 
intraoperative ultrasound during laminectomy; 

2) intraoperative physiological monitoring such 
as somatosensory evoked potential (SSEP) moni-
toring; 3) use of ultrasonic aspirators; and 4) CO2 
and Nd-YAG laser.13,15"17 The majority of the 
patients with cauda ependymomas are long-term 
survivors after total surgical resection. If only 
biopsy or subtotal resection can be achieved, 
postoperative radiotherapy achieves excellent lo-
cal control and long-term survival. 

Based on a review of the literature,9 the follow-
ing recommendations can be made: If possible, 
the tumor should be totally resected. However, 
caution should be taken not to produce neuro-
logical damage. Removal at any cost,5 is not ac-
ceptable.18 In specific circumstances with infiltra-
tion of the spinal cord, conus medullaris, or nerve 
roots, as much safe debulking as possible should 
be performed, and further control should be left 
to radiotherapy. With advances in surgical tech-
niques, decompressive laminectomy alone or bi-
opsy alone are unacceptable.13 If total removal is 
not possible, postoperative radiotherapy should 
be administered. For ependymoma of the spinal 
cord, a dose of 45-50 Gy with the conventional 
1.8-2.0 Gy per fraction is recommended. For the 
cauda group, 50-55 Gy can be delivered without 
significant risk of neurological sequelae, since the 
tolerance of nerve roots is higher than that of 
the spinal cord. A margin of two vertebral bodies 
above and below the gross tumor should suffice. 
Since the incidence of spread through cerebro-
spinal fluid (CSF) is low (about 7%), craniospinal 
axis irradiation is not indicated, except if the CSF 
cytologic studies are abnormal. Using external 
megavoltage radiotherapy, the risk of radiation 
myelopathy is low with the doses recom-
mended.11'19"22 Although Marsa et al23 speculate 
that spinal cord with tumor may be more sensitive 
than normal spinal cord, Kopelson22 did not find 
a case of radiation myelopathy among 19 patients 
who lived for at least one year with intramedul-
lary spinal cord glioma treated with radiation 
therapy. The long-term sequelae of craniospinal 
axis irradiation among children tested for me-
dulloblastoma has been reviewed recently.24 

Since the majority of these sequelae are due to 
the treatment of spinal axis with megavoltage x-
rays or gamma rays, therapy with electrons, 
whose physical properties include rapid fall-off, 
may be an attractive alternative to avoid irradiat-
ing normal structures such as vertebral bodies, 
ovaries, thyroid, etc., in the radiotherapy of epen-
dymoma of spinal cord.24"26 

Dr. Melinda Estes: The patient did not receive 
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radiation therapy and has remained asympto-
matic. 

Final pathological diagnosis 
Myxopapillary ependymoma of the filum ter-

minale. 
Melinda L. Estes, MD 
Department of Pathology 
The Cleveland Clinic Foundation 
9500 Euclid Avenue 
Cleveland, Ohio 44106 
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