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ABSTRACT

This presentation analyses the histological types, relative incidences,
age, sex and anatomical distributions of one hundred and seventy-nine
biopsy proven tumors of the spinal canal from a general hospital in Iran.
Particular attention is paid to differences in the relative incidence of these
tumors compared with that in various published reports and the statistics
from several eastern countries are compared with those from the West.

Inthepatientsstudied,secondary tumors were the most frequent causes
of spinal cord and cauda equina compression (39.6%), followed by nerve
sheathcell tumors (24.5%), meningiomas (20%) and neuroepithelial tumors
(10%). Among the secondary tumors, the most common metastatic tumor
was the lymphoma and the mostcommon vertebralcolumnneoplasm was the
myeloma, each accounting for 8.9% of the entire series, an unusually high

proportion for the myeloma.
MIIRI, Vol.3, No.3 & 4, 129-138, 1989

INTRODUCTION

Patients with neoplastic spinal cord or cauda equina
compression are treated by neurosurgeons, orthopedic
surgeons, radiotherapists and a small proportion by
other specialists. Therefore relatively unbiased statis-
tical data on spinal canal tumors can be obtained from
the population of patients with such conditions pre-
senting to a general hospital rather than from cases
treated in a specialty referral center. However, in the
group not undergoing surgery, the precise definition of
pathological features of neoplasms is difficult, if not
impossible. The authorreviewed the Nemazee Hospit-
alsurgical experience with spinal canal tumorsduring a

* This is the summary of a monograph by the author on the
pathological and statistical features of spinal canal tumors.
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25-year period in an attempt to 1) analyze surgically
treated neoplastic causes of spinal cord and cauda
equina compression in adult patients attending this
general hospital, and 2) obtain data on spinal canal
neoplasms in this part of the world. It is desirable to
have such data for various nations and ethnic groups, as
comparison of this information might provide relevant
clues to etiologic factors.

MATERIAL AND METHODS

In reviewing 70,908 reports of surgical specimens
dated from January, 1962 through December, 1986 in
the Department of Pathology of the Nemazee Hospital
in Shiraz and examining the clinical records of the
material so-obtained, one hundred and seventy-nine
patients were identified for thisstudy. All the patients
were 15 years of age or older when undergoing surgery
and had neurological dysfunction due to neoplasms
arising within or encroaching upon the neural contents
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TABLE L.
Histological classification, number of cases and relative incidences of
179 adult spinal canal tumors.

Tumor Type" No. Relative
d of cases  Incidence (%)
tumors of neuroepithelial tissue 18 10
astrocytoma (5)
giloblastoma (1)
ependymoma (10)
oligodendroglioma (1)
ganglioglioma (1)
nerve sheath cell tumors 44 245
meningioma 36 20.1
vascular tumors and malformations 4 22
hemangioblastoma (2)
hemangioma™" (1)
arteriovenous malformation (1)
congenital tumors 2 1.1
dermoid (1)
lipoma (1)
secondary tumors 7t 39.6
metastatic tumors (41)
vertebral column tumors (30)
unknown 4 2.2
total 179

* Values in parentheses indicate the number of patients,
* * Purely extraduralcavernousangioma with no evidence of bone in
volvement.

ol the spinal canal. Vertebral column tumors were
considered in this study if the patient presented to the
hospital with the manifestations ol spinal cord or cauda
equina involvement; cases with local or radicular pain
were nol included. All the diagnoses were made with
light microscopy. When questions arose about the
histopathological diagnosis. the slides were reviewed
with i senior neuropathologist. The slides of 84 cases
were reexamined. Dataregarding the age andsexof the
patients and the anatomical distribution of tumors
were obtained from the clinical records and operative
notes. Thissurvey usesthe World Health Organization
classification for central nervous system and bone
tumors. ™" The slides of patients with the non-
Hodgkin's lymphoma were reexamined and classified
according to the criteria of Rappaport, et al.>®

RESULTS

One hundred and forty three patients had spinal
cord compression (80%), and the other 36 had cauda
equinainvolvement (20%). The ncoplasm was primary
in 104 cases (38%) and secondary in 71(40%); in the
remaining four (2% a definite histopathological di-
agnosis could not be made (Table ). Nerve sheath cell
tumors (NSCT's) were the most common primary
tumors, followed by meningiomas. tumors of
neuroepithelial tissue. vascular tumors and malforma-
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TABLEIL
Spinal canal tumorsin patients 60 years of age or older.

Tumor Type No. of cases

w

meningiomas
metastatic carcinomas
myelomas

nerve sheath cell tumors
astrocytoma

total

o= W W

—

tions. and congenital tumors in descending order of
frequency. The average age of the patients at the time
of surgery was 37.3 years, witharange ol 13 to 70 years.
93 were male and 86 female. There were fifteen
patients 60 years of age or older (8.3% ): and the most
common tumor in this age group was the meningioma
(Table H). The thoracic canal was the most frequent
site of occurrence. followed by the lumbar and cervical
regions (Table [I1). The lower thoracic segments were
more commonly involved than the upper ones (56
versus +1). The tumor was extradural in 88 paticnts
(49%). intradural in 64 (36%). dumbbell type in eight
cases (4%). sixteen patients had intramedullary
tumors (9% ). and in 3 instances the location of the
neoplasm was not recorded. Of the 64 intradural
tumors. 47 were intradural, extramedullary (73.3%):
the other 17 were in the region of the cauda equina
(26.5%). and of the eight dumbbell tumors. only one
was in the region of the cauda equina (12.5%) and the
other seven were juxtamedullary (87.5%). Secondary
tumors far outnumbered primary neoplasms in the
extradural space (Table V). Meningiomas were more
frequent than NSCTsin the intradural extramedullary
space (Table V) and NSCTs were the most common
neoplasms of the cauda equina (Table VI). Astrocyto-
mas and ependymomas were the two leading in-
tramedullary tumors (Table VII).

In the group of neuroepithelial tumors. there were
six astrocytic neoplasms. 10 ependymomas and one
case each of oligodendroglioma and ganglioglioma.
The mean age insix patients with astrocytic tumors was
34.3 years. Five had grade [ or II astrocytomas. the
other had a glioblastoma. Four of the five patients with
low grade astrocytomas were men. Of the [0 ependy-
momas. five werein the region of the cauda equina and
five within the spinal cord proper. The average age of
patientswithependymomaswas 33.4ycars:sevenwere
women and three were men.

Forty four patients had NSCTs. Their ages ranged
from 15 to 65 years with an average of 36 years. Males
outnumbered females (26/18). The mean age for males
was 38.6 years and for females 32.6 years. The tumor
occurred with an equal incidence in the cervical and
thoracic regions (Table I11), and the lumbar canal was


https://mjiri.iums.ac.ir/article-1-1579-en.html

[ Downloaded from mjiri.iums.ac.ir on 2025-07-13 ]

Tumors Causing Spinal Cord Cauda Equina Compression

TABLE III. Distribution of tumors along the spinal canal.”

Woeatian Total Cases NSCT3 Meningioma g;crlgf:g:‘; Lymphomn Myeloma

SrE No. % No. % No. % No. % No. % No. %
cervical 32 18 15 34 6 16.6 - - 1 6.25 1 6.25
cervicothoracic 4 2 2 4.5 - 1 5 | 6.25 - -
thoracic 97 54 15 34 29 80.5 10 50 S 50 10 62.5
thoracolumbar 2 | - - - - l 5 1 6.25
lumbar 41 28 12 RS 1 2.7 i 35 4 25 4 25
lumbosacral 1 0.5 - - - - i 5 i 6.25 - -
sacral 3 1.5 - - = - - - - | 6.25
total 180 44 36 20 16 16

* A patient with carcinoma of the prostate had spinal cord compression at two levels at the time of presentation.

NSCT = nerve sheath cell tumor.

next in frequency. In the thoracic area, the higher
incidence was in its lower half, with I1 of 15 thoracic
NSCTs, in the lower half of the thoracic canal. The

-frequencies of intradural, extradural and dumbbell

NSCTs in the different parts of the spinal canal appear
in Table VIII. In 10 of 15 patients with NSCTs in the
extradural space, including those with dumbbell
tumors, it was reported that the neoplasm had ¢éx-
tended into the intervertebral foraminae or paraver-
tebral region.

Seven patients had evidence of Von Reckling-
hausen’s neurofibromatosis. Three of them had multi-
ple neurofibromas with the myelographic block in the
cervical region. Another two had apparently solitary
neurofibromas, also in the cervical region. All five had
cafe au lait spots, multiple subcutaneous nodules or
both. Another patient had multiple meningiomas in
the upper thoracic canal with multiple cafe au lait spots.
The mean age in these six patients was 19 years. A
30-year-old man had a dumbbell schwannoma at the
TI2 level and a parasagittal parietal meningioma five
years later.

Therewere 36 cases of meningioma, rangingin age
from 16 to 65 years with an average of 41.5 years.
Thirty-one were women (86%) and five were men
(14%).The meanage forwomenwas43.6years and for
men 28.6 years. The neoplasms were predominantly in

TABLE V. Extradural tumors

the thoracic region {(80%), and only one patient had a
lumbar meningioma (Tables III and [X). The anterior
or posterior location of the tumor with reference to the
spinal cord was recorded in the operative note in all six
patientswithcervical tumorsand?21 cases with thoracic
meningiomas.

The neoplasm was anterior to the cervical cord in
four of the six (67%), while it was anterior to the
thoraciccordinfourofthe 21 (19%). The difference is
statistically significant (chi-square: P= 0.02). The
tumor was intradural in 29 patients (80.5%) and ex-
tradural in six (16.5%); in the remaining one the
location of the neoplasm was not specified (Table IX).
In only one of the six extradural meningiomas, the
surgeon had ruled out the intradural component of the
tumor. The mean age of the patients with extradural
meningiomas was 37.1 years. approximately five years
less than that of the patients with intradural tumors
(41.7 years). The extradural meningiomas affected
both sexes equally, whereas the patients with intradu-
ral neoplasms were mainly female (93%) (Table IX).
In the women, the incidence of thoracic meningiomas
greatly surpassed that of cervical lesions, but in the
men, neoplasms had an almost even distribution in the
various parts of the spinal canal. Three of the six
extradural meningiomas were invasive, three of them
had profuse bleeding at the time of laminectomy, and

TABLE V. Intradural extramedullary tumors

Tumor Type No. of Cases Tumor Type No. of Cases
metastatic tumors 41 meningiomas 28
vertebral column tumors 30 nerve sheath cell tumors 24
nerve sheath cell tumors I5 (including 7 dumbbell)

(including 8 dumbbell) hemangioblastomas 2
meningiomas 6

hemangioma’ !

unkown 3

=Purely extradural cavernous angioma with no evidence of bone
involvement.

131


https://mjiri.iums.ac.ir/article-1-1579-en.html

[ Downloaded from mjiri.iums.ac.ir on 2025-07-13 ]

M.R. Ardehali, M.D.

TABLE VI. Cauda equina tumors.

TABLE VII. Intramedullary tumors.

Tumor Type No.of Cuses Tumor Type No. of Cases
nerve sheath cell tumors 12 astrocytomas 5
(including one dumbbell) glioblastoma 1
ependymomas 5 cpendymomas 5
meningioma 1 oligodendroglioma 1
ganglioglioma 1
) . L ) lipoma 1
one of the latter had the microscopic features of an dermoid 1
angiomatous meningioma. However only one of the unknown 1

intraduralmeningiomas was invasive; this was the only
Jumbar angiomatous meningioma.

There were forty-one metastatic tumors, all epidu-
ralinlocation (Tables L and X). Nineteen patients had
metastaticcarcinomas. 4 men and five women (2.8/1).
ranging in age from 20 to 70 years with a mean of 46
years. In 17 of the 19, spinal cord dysfunction was the
first manifestation of an occult neoplasia. while the
other two were known to harbor malignancy once
paraplegia developed. The primary malignancy was
found in the perioperative work-up in eight of the 17,
and six months after operation in one case with a
bronchogenic carcinoma.

The distributionof the metastatic carcinomas within
the length ofthe spinal canalisshownin Table L. In 13
of the 19 patients with these tumors. data regarding
bone involvement could be obtained from their clinical
records. Four patients had pure epidural tumors (27%)
andin |1 cases the vertebrae werealsoinvolved (73%).
None had evidence of compression fracture.

There were sixteen epidural lymphomas: 12 non-
HodgKkin's lymphomas (NHL’s) and four Hodgkin's
lymphomas. The age of patients with lymphomas
ranged from 15 to 56 years (average 31.5 yeurs). The
mean age in patients with NIFHL was 29 years with seven
men and five women whereas the mean age in cases of
Hodgkin's disease. all men. was 40 years. All the
patients with NHL had diffuse lymphomas and diffuse
poorly differentiated lymphocytic lymphoma was the
most frequent subtype (Table XI). In two of the 12
patients with NHL. the neoplasia had been previously
diagnosed. eight months before laminectomy with
deposition of the tumorin the frontal bone in one. and
seven months before laminectomy by laparotomy for
an abdominal mass in the other. In the other ten. spinal

corddyslunction represented the initial manifestation
of the NHL. Of these 10. two were found to have
evidence of the lymphoma outside the spinal canal in
the perioperative work-up. By comparison. three of
the four patients with Hodgkins lymphomas were
known cases of Hodgkin's disease for a mean of five
years and the remaining one was found to have extras-
pinal involvement in the postoperative work-up. The
distribution of the lymphomas within the length ol the
spinal canal is shown in Table [11. In four of the 106
patients with lymphomas. the tumor invaded the ver-
tebral column (25%) and the other 12 had no evidence
of bone involvement (75%).

Spinalcordorcaudaequinacompression wasdue to
tumors of vertebral column origin in 30 cases (Tables I
and XII). In a 20-year-old man. paraparesis and
myelographicblock weredue toa bony projectioninto
the spinal canal at the C7 level. Biopsy from this hard
mass revealed normal bone; this had probably been an
osteochondromaorless likely an osteoma (Table XII).

Sixteenpatientshad myelomas. Theirmeanagewas
45.4 years with a range of24 to 60 years. Eleven were
men and five were women. The thoracic region was
most frequently involved (10 cases, Table III). In eight
of the 10 the tumor was in the lowerhalfofthe thoracic
spine. In all of the patients with myelomas, neurologic-
al dysfunction was the first manifestation ofthe disease
but only one of them had the diagnosis of myeloma
before operation. The other 15 were diagnosed via the
tissue removed at surgery. Thirteen of the 16 patients
had radiological evidence of compression fracture or
vetebral collapse.

TABLE VI, Anatomicaldistribution of nerve sheath cell tumors.”

Tumor Level of Tumor Total Cases

Location Cervical  Cervicothoracic Thoracic Lumbar No. %
intradural 7 1 9 1 28 65
extradural - - 3 - /A 16
dumbbell 4 1 ) 1 8 19

* In one patient, the location of the tumorin relation to the dura was not recorded.
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TABLE IX. Anatomical and sex distributions of meningiomas.”

Tumor Location

Levelof Tumor

Sex

Intradural Extradural Cervical  Thoracic Lumbar
female 27 3 4 27 -
male 2 3 2 2 1
total 29 6 6 29 1

* Inone patient, the location of the tumorin relation ta the dura was not recorded.

DISCUSSION

The relative frequencies obtained in this study are
not representative of the true figures for the commun-
ity, because the present material has been identified
through the reports of surgical specimens, a situation
that favorsoperable cases. Dependingon the source of
the material studied ina population, the constitution of
the statistics obtained varies. Necropsy series usually
demonstrate more benign and indolent neoplasms?’
while materials from oncological centerstend to repre-
sent a large proportion of metastatic tumors. In con-
trast, surgical series of spinal canal neoplasms general-
ly contain a lower percentage of metastatic tumors.
Evenamongdifferentsurgical series, the proportion of
metastatic tumors vary depending on the policy in a
center to treat patients with known cancer surgically or
by non-surgical modalities when developing paraple-
gia. Therefore the comparison of data from different
sources in various”communities can not reveal real
differences among the communities. Moreover, the
diversity in the types of tumors included and the
classification used in different series further compli-
cates the collation of statistics. For the analysis of the
data obtained in this study, the most comparable series
in the literature are reviewed. However, they still have
some dissimilarities in the material and method of the
study. Despite these dissimilarities, comparison of
these series may reveal important points ontherelative
frequency of spinal canal tumors in different parts of
the world. Most series reviewed in this article con-
tained a proportion of autopsy-proven cases though
this was not usually a considerable number in each
series. Moreover they often comprised all age groups.
Thepresentmaterialis a pure surgical seriesand didnot
include patients under 15 years of age that make up
roughly 10% of patients with spinal canal neoplasms in
all age groups.’? Table XIII compares the relative
incidencesof spinal canal tumors obtained in this study
with those in several eastern and an extensive western
series (the latter has been collected from the litera-
ture).

Comparison of the data on the age of patients from
this study with those reported from the Mayo Clinic
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indicates that the patients in the currentseries were on
average nearly 10 years younger. For example, the
mean ages of the Patients with NSCTs and mening-
iomaswere36and41.5 years, respectively, in this study
and 44 and 50 years in the Mayo Clinic report.>* The
difference was more striking in epidural lymphomas,
the median age of patients with this lesion being 20
years in the present series and 48 years in the Mayo
Clinic report.’® Such discrepancies exist despite ex-
cluding patients under 15 years of age in this study.
Certainly the average age of the entire series would be
lowerthan37yearsifpatients youngerthan 15yearsold
were also included. Similar findings have been re-
ported from China in a study of about 25,000 tumors of
the central nervous system (CNS), in which the mean
age was 35 years, nearly 10 years less than that in
comparable reports.*?
Neuroepithelialtumorsconstituted 10% ofthespin-
al canal tumors in this series (Table I), a proportion
lower than that reported from the West (Table XIII).
Most of the eastern reportscontain a lower percentage
of neuroepithelial tumors than the combined western
series. Ependymomas, in most reports, are the most
common gliomas of the spinal canal, but within the
spinal cord, astrocytomas usually outnumber ependy-

TABLE X. Metastatic Tumors.

Tumor Histology and Site of Origin No. of Cascs

carcinoma

lung

oat cell carcinoma

squamous cell carcinoma
poorly differentiated carcinoma
prostate

nasopharynx {(squamous cell carcinoma)
choriocarcinoma

undetermined primary site
adenocarcinoma

squamous cell carcinoma
undifferentiated carcinoma
lymphoma

leukemia

rhabdomyosarcoma
undifferentiated sarcoma
unclassified cancer

total

D0 W — — 1

—
— ) b b b O = e ON

&
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TABLE XI.
Histological subclassification of lymphomasand comparison with that
reported from the Mayo Clinic.

Present Serics  Mayo Clinic Series”

Histologic Type

No. % No. Yo
Hodgkin’s lymphoma 25 22 23
non-Hodgkin’s lymphoma 12 75 72 77
lymphocytic
well differentiated 2 12.5 24 26
poorly differentiated 7 44 14 15
histiocytic 1 6 16 I'd,
mixed (histiocytic lymphocytic) 2 1255 17 18
stemcell - - 1 1

TABLE XII. Vertebral column tumors.

Type of Tumor No. of Cases

osteoblastoma
osteochondroma or ostcoma
chondroma
chondrosarcoma

giant cell tumor

Ewing sarcoma

myeloma

hemangioma

fibrosarcoma

chordoma

aneurysmal bone cyst

total 3

WD = = OV D — — e —

* Haddad, et.al. (14)

momas. Low grade astrocytomas of the cord are much
more frequent than glioblastomas. Five of the six
astrocytic tumorsin thepresentseries weregrade [ orII
astrocytomas (83%), the other was a glioblastoma
(17%). Theseratioswere 77% and 23 % respectively in
a review of 243 astrocytic tumors of the spinal cord.'’
Low grade astrocytomas of the cord have a male
preponderance (four out of five in this series), while
anaplastic astrocytomas occur equally in both
sexes. >33

One of the 13 intramedullary gliomas in the present
series was an oligodendroglioma (7.7%) and of 98
intramedullary gliomas reported from the Mayo Cli-
nic, eight were oligodendrogliomas (8%).

Nerve sheath cell tumors represented 24.5% of the
spinal canal tumorsin the presentseries. As considered
in Table XIII, the proportion of NSCTs s higher in the
eastern reports than in the combined western series,
constituting 47% of spinal canal tumors in the Chinese
series. However the considerably greater percentage
of these tumors in the eastern reports isnot noted in the
present series. This is partly due to the higher propor-
tion of secondary tumors in the latter. Table XIV
compares primary spinal canal tumors in this series
with the largest western series of primary spinal canal
tumors reported in the literature, that from the Mayo
Clinic. Although the two series have dissimilarities in
the types of tumors included, the proportion of NSCTs
is higher in the present series. These comparisons
indicate that NSCTs within the spinal canal have a
higher frequency in the eastern hemisphere which is
more prominent far eastern countries. Intracranial
NSCTs have also been reported to occur more fre-
quently in eastern countries. *%7

Males have been reported to develop NSCTs within
the spinal canal at a younger age than females. In a
report of 44 cases by Broager, et.al.,>> mean ages for
males and females were 41 and 48 years respectively.
Salah, et.al.,*® encountered a similar finding in 47
cases. However this was not the case in the 44 patients
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in the present series. The men age for males was six
years more than that for females (38.6 versus 32.6
years).

While the reports of spinal canal tumors from the
East have a higher proportion of NSCTs than the
combined western series (Table XIII), the eastern
reports, especially those from the far eastern countries
contain alower percentage of meningiomas. However,
the proportion of meningiomas in the current series is
moresimilartothatin westernreports(Tables XIII and
XIV). Interestingly, NSCTs and meningiomas in the
Indian material have proportions betweenthose in the
far eastern reports and the figures obtained in this
study. The ratio of NSCTs to meningiomas varies
considerably in different reports of spinal canal
tumors. In some western series NSCTs are the most
common primary neoplasms while in others mening-
iomas predominate. The ratio of NSCTs to mening-
iomasin the collected westernseriesis 1.03/1; thisratio
is1.2/linthecurrentseries, 1.5/1inthe Indian material
and 3.3/1, 4.2/1 and 3.9/1 in the Chinese, Thai and
Japanese reports respectively. [tis worth stressing that
in older age groups, meningiomas usually outnumber
NSCTs (Table 11).8:16:33

In an Australian report, among 61 spinal canal
tumors in patients over 65 years of age, there were 13
meningiomasandtwoNSCTs'®andintheMayo Clinic
series in patients older than 60 years, there were 75
meningiomas and 46 NSCTs (Table XIV).

Seventeen percent of the meningiomas in the pre-
sent material were extradural (Table IX). The corres-
ponding percentage in a report from the Cleveland
Clinic was 7%! and in the Mayo Clinic series 15%.*
The extradural meningioma, as indicated by the cases
in thisseries, has a different behavior fromitsintradu-
ral counterpart; it occurs at a younger age, tendsto be
vascular and invasive and has no particular affinity for
females or the thoracic region (Table [X).%-2!24

Lumbar meningiomas in most reports represented
less than 8% of spinal canal meningiomas (2.27% in
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TABLE XIII. Relative incidences of spinal canal tumors in several eastern and
collected western.serics.

West Iran India China Thailand Japan
Tumor Type Nittner" Present Scries Lalitha Wen-ging~ Shuangshoti Izumida +
No. % No. % No. % No. % No. % No. %

neuroepithelial tumors 770 15.7 18 10 68 15.9 255 10.8 11 6.2 61 8.3
nerve sheath cell tumors 1129 23.1 44 24.5 130 30.5 1110 47.1 73 41.7 327 449
meningiomas 1088 2.4 36 20.1 83 19.4 331 14 17 9.7 83 11.4
vascular tumors & 318 6.5 4 )2 19 4.4 106 4.5 2 1.1 45 6.2
malformations
congenital tumors - - 2 1=1 26 6.1 284 12 2 1.1 26 3.6
secondary tumors 693 14.2 71 39.6 100 23.4 110 4.6 69 39.3 81 1.1
miscellaneous & 887 18.1 22 - = 159 6.7 1 0.5 106 14.5
unclassified tumors
total 4885 179 426 2355 175 729

* Compound series collected from various sources.

** In the report of neural necoplasms from Thailand, comprising all age groups, there were 175 adult spinal canal tumors. These were

reclassified to be comparable with the other series in this table.
+ Data obtained from Cheng (8)

this series). Akin to extradural meningiomas, tumors
arising in the lumbar canal probably differin character
from usual thoracic intradural neoplasms.™ The find-
ings in the only patient with lumbarmeningioma in this
study are evidence of such behavior. He was a 24-year-
old man with an intradural angiomatous meningioma
invading the dura and extradural space. The tumor
recurred 11 years after the first operation.

The issue of the angiomatous meningioma and its
relation to the hemangioblastoma and hemangioper-
icytoma is still a controversial subject. While some
consider the latter assubdivisionsof the former, others
believe that the hemangioblastoma and hemangioper-
icytoma are distinct pathological entities. The present
series included five cases that could be classified as
angiomatous meningiomas. Twoofthese were intradu-
ral and exhibited distinct microscopic features of
hemangioblastomas which were classified as vascular
tumors. Another one, also intradural, had a heman-
giopericytic appearance. All three more or less shared
some features with meningiomas, indeed an expression
of the continuum between these tumors advocated by
some investigators.?” The remaining two of the five
were true angiomatous meningiomas with prominent
vascularity. Both were in men, with one 1n the thoracic
region epidural in location with invasion of the verteb-
rae, and the other lumbar and intradural as just de-
scribed.

In this study vascular tumors and malformations
constituted 3.8% of the primary spinal canal tumors
and 2.2% of the entire series, lower proportions than
those reported in most series of spinal canal tumors
(Tables XIII and X1V).

A low frequency of vascular malformations prob-
ably accounts for the discrepancy, as vascular tumors
(hemangioblastomas) in this material represented
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1.9% of the primary spinal canal tumors whichis within
therange of 1.6to 3%, the reported relative frequency
of spinalcanalhemangiobIastomas‘?gThelowfrequency
ofvascularmalformationsin thepresentseries probably
results from the fact that these hamartomas are more
likely to be diagnosed at autopsy*’ whereas the di-
agnoses in this study were based exclusively on surgical
specimens. Indeed not all patients with vascular mal-
formations of the spinal canal mightleadtosurgeryand
in those who undergo laminectomy, the biopsy speci-
men may not reveal the diagnosis. Small malforma-
tions damaged due to hemorrhage would not be detect-
able afterwards, during surgery or microscopic ex-
amination. A patient with hematomyelia was operated
on in this center in whom the biopsy specimen was
suspected to be a vascular hamartoma, although a
definite diagnosis could not be made. In another
patient with myelomalacia, informative biopsy could
not be obtained at the time of laminectomy.

Congenital tumors made up 1% of the spinal canal
tumorsin the presentseries(Table X111). Inviewofthe
diversity in the types of tumors included in this categ-
ory, comparison of the proportion of congenital tumors
in the various reported series may not reveal real
differences in the frequency of these tumors. The low
proportion of congenital tumors in this study is prob-
ably due to the exclusion of children in whom these
lesions are usually the most common causes of spinal
cord compression.

Spinal canal lipomas are either intradural or ex-
tradural, the former being more frequent. Guiffre
reported six intradural and three extradural lipomas
among 387 primay spinal canal tumors (2.3%)."* The
present series included only one intradural lipoma
among 104 primary spinal canal tumors (1%), as a high
proportion of lipomas occurs in patients younger than
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15 years of age. Lipomas in the carlier decades of life
are usually in the lumbosacral region, have equal sex
distribution and are more commonly associated with
congenital anomalies as compared with cervicothor-
acic lipomas. Patients with these lesions have a mean
age in the fourth decade of life and @ male preponder-
ance (3/1).*'-** The intradural lipoma in the present
series was in the upper thoracic segments (T1-T4) in a
4l-yecar-old male.

Twenty three percent of the patients in this study

had metastatic tumors (Tables I and X). Estimates of

the relative frequency of metastatic tumors among
spinal canal ncoplasms vary widely. The proportion
obtained in this study can be compared with that in the
Thaiand Indian series (Table XII). Metastatictumors
constituted 30% of 175 adult spinal canal tumors
reported from Thailand and 209 of 426 spinal canal
ncoplasms in the Indian series.

Metastatic tumors of the spinal canal are usually
epiduralinlocation. Themostcommon primary malig-
nancy responsible for this condition in large series of
spinal epidural metastases is usually in the breast or
lungorisalymphomadepending on whether the series
is derived from neurosurgical or oncological units and
also on the strategy in a center to treat patients with
known cancer who develop paraplegia by surgery or
other therapeutic modalities.”** Carcinoma of the
breast is known to develop spinal metastases long after
the neoplasia has been diagnosed.™ Therefore in the
majority of such cases. the diagnosis of the breast
carcinoma has alrcady been made at the time of cord
compression. Series of spinal canal matastases from
oncological units that often deal with paticnts who are
known to harbor malignancy arc expected to have a
high percentage of breast carcinomas. On the other
hand. ina considerable number of patients with epidu-
ral metastases of NHL or bronchogenic carcinomas.
spinalcord compression is the first manifestation of the
neoplasia.*'** Therefore these tumors are expected
to occur more frequently in series of epidural metas-
tases from neurosurgical services that generally deal
with undiagnosed patients. as the current series. in
which the ncoplasia was unknown before laminectomy
in 80% of the patients. Table XV compares the most
common primary tumors in this material with those in
several surgical series. The high proportion of metas-
tases with unknown primary sites in this study results
from incomplete follow-up and the lack of postmortem
studees that might reveal the primary lesions in a
considerable number of these cases.

Certain histologic subtypes of lymphomas have a
special propensity toinvolve the spinal epidural space.
Nodular lymphomas rarely deposit in the epidural
space™. and among diffuse lymphomas. lymphocytic
lvmphoma is the most common subtype. Table XI
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TABLE XIV.Relative incidences of primury spinal canal tumors in
this study and Mayo Clinic report.

Preseat Series Mayo Clinic Series

Tamor Type

No. % No. Yo
neuroepithelial tumors 18 17.3 29] 22
nerve sheath cells tumors 44 42.3 383 29
meningiomas 36 34.6 338 25.5
vascular tumors 4 3.8 82 6.2
& malformations
congenital tumors D Y 18 1.36
sarcomas - - 157 11.87
chordomas - - 53 4
total 104 1322

* Sloof, et. al. (33)

indicates the histologic subtypes of the epidural lym-
phomas in the present serics and in 94 cases reported
from the Mayo Clinic."* Poorly differentiated lym-
phocytic lymphoma (PDLL) was the most common
subtype in this study and well differentiated lymphocy-
tic lymphoma was the most {requent subtype in the
MayoClinicreport. @therseries withahigh proportion
of PDLL have also been described. Thirteen of 1Y
patients with epidural NHL reported by Levitt, et.al.,
hada PDLL.™

In this study. spinal cord compression was the first
manifestation of the lymphoma in 8§3% of the patients
with NFIL but only in 25% of the patients with Hodg-
kin'sdiscase. Similar findings have been reported from
the Mayo Clinic in which the corresponding percen-
tages were 83% and 27% respectively.indicating that
in contrast to Hodgkin’s disease in which the tumor
usually deposits in the epidural space during the course
of a recognized lymphoma. epidural NHL tends to
represent the first manifestation of the lymphoma.

Male preponderance in this study was more promin-
cnt in the patients with metastatic carcinomas (2.8/1)
than in those with lymphomas (1.2/1). This male
dominancy in metastatic carcinomas is not in accord-
ance with large series of these tumors which usually
have variable numbers of breast carcinoma.”

Epidural metastatic tumors rarely appear in the
cervical canal and the thoracic region is dominant over
the lumbar in involvement.” This dominancy in the
present series was more prominent for the lymphomas
than metastatic carcinomas (Table [II). Although the
number of the patients is admittedly small to warrant
any statistically valid conclusion, the discrepancy bes-
peaks different mechanisms by which these tumors
reach the spinal canal. Lymphomas usually involve the
epidural space by direct extension from paraspinal
lymphoid tissues having a predilection tor the midth-
oracic region, whereas metastatic carcinomas can
reach the spinal canal hematogenously or by direct
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TABLE XV. surgical series of spinal canal metastases all included lymphoma.
Comparisonof percentages of fourleadingprimary tumorsin several

Primary Tumors”

Authors & Year No. of Cases

First Second Third Fourth
Dunn, et.al’, 1980 104 prostate (20) tung (18.2) unknown (9.6)  breast (6.7)
Wright. 1963 84 lymphoma (16.6)  breast (15.:1) lung (11.9) unknown (10.7)
Botterell & Fitzgerald.1959 62 lymphoma (46.7) prostate (12.9) unknown (11.2) kidney (4.8)
Wild & Porter, 1963 43* lung (25.5) prostate (13.9) kidney (11.6) lymphoma (11.6)
present series 41 lymphoma (39) unknown (29.2) lung (9.7) prostate (7.3)

* Numbersin parentheses are percentages of the entire series.

+ Bone tumors were excluded.

extension. When hematogenous they are evenly distri-
buted up and down the vertebral column, and by direct
extension. the tumors may appear in the thoracic or
lumbar canal, depending on the primary lesion. Bron-
chogenic carcinomas have aslight predilection for the
upper thoracicregion while pelvic tumorsappear in the
lumbar canal more frequently.?>** In this study 25% of
the patients with lymphomas had evidence of bone
involvement; the ratio was 73% for the patients with
metastatic carcinomas. Again the discrepancy results
from the different routes by which these tumors reach
the spinal canal: lymphomas usually spread to the
epidural space through the intervertebral foraminae"
whereas metastatic carcinomas often deposit firstin the
vertebral body with later extension to the epidural
space.™

In 16.7% of the patientsin this study, spinal cord or
caudaequinacompression was due tovertebral column
tumors (Tables I and XII). As a comparison, bone
tumors constituted 3.3% of spinal canal neoplasms in
the Indianreportandapproximately 9% ofadult spinal
canal tumorsin the Thaiseries (Table XIII). The latter
contained an additional number of chordomas (5.7%
of the total series). The higher proportion of vertebral
column tumors in this study is an expression of the
excessive frequency of myelomas as well as the diffe-
rent method of case ascertainment. Some of the pa-
tients with vertebral column tumors in the current
series have been operated by neurosurgeons, other by
orthopedic surgeons, but all of them had signs of spinal
cord or cauda equina compression when presenting to
this general hospital. Certainly, the frequency of
associated neurological deficit, when the histological
diagnoses of vertebral column tumors are made, de-
pends on whether patients are operated at an early
stage when the main symptom is pain, or later in the
course of the disease when the tumor has already
encroached upon the neural contents of the spinal
canal.

The frequency of myelomas in this study was un-
usually high. Theyaccounted for 53 % of the vertebral
column tumors (Table XII) and 8.9% of all the spinal

Lo

canal neoplasms. In an Italian neurosurgical report,
there were 18 myelomas among 93 vertebral column
tumors (19.3%).''Myelomasconstituted 2.8 % of spin-
al canal neoplasms in the Indian series and 2.9% of
adult spinal canal tumors in the Thai report (Table
XIII). The condition usually occurs in patients over
forty years of age and males are more commonly
affected (11 of the 16 in this series). The neoplasm
involves the thoracic area in nearly two-thirds of
patients. The lumbar, cervical and sacral regions are
next, in descending order of frequency (Table 111).*®In
the thoracic spine, the lower half is more frequently
affected™®, eight of the 16 myelomas in the present
series were in the lower half of the thoracic spine.

One patient in the present series had a vertebral
hemangioma (3.5% of the spinal column tumors). The
Italian series contained 14 such cases (15%). The
frequency of the vertebral hemangiomain this seriesis
probably underestimated, like other vascular hamarto-
mas. Three of the four patients classified as the un-
known group were suspected to have these lesions
(Table I), two had radiological evidence of heman-
giomasbut in none coulda definite histological diagno-
sis be made.

Giant cell tumors are infrequent neoplasms of the
spinal column; A high proportion of sacral involve-
ment has beenreported insome series, especially those
in the American literature. Dahlin, et.al. reported 19
sacral withsix vertebral tumors from the Mayo Clinic,'®
whereas the Italian series comprised one sacral with
five vertebral tumors,'! and a Swedish reportincluded
one sacral and four vertebral tumors.'” The present
material contained only one sacral tumor.

Three patients in the current series had aneurysmal
bone cysts (10% of the spinal column tumors): a
23-year-old man with the lesion at the lumbosacral
junction (L3-SI), a 24-year-old woman with the lesion
in the thoracic region (T5) and a 26-year-old man with
the lesion in the lumbar spine (L3)., The Italian series
comprised seven aneurysmal bone cysts (7.5%). Hay,
et.al. reviewed 92 reported cases of vertebral aneurys-
mal bone cyst. The average age in 81 of these patients
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was 16.6 years,15 More recently Ameli, et.al. Looked
at this condition in Iran and presented 17 cases with a
mean age of 20.5 years.>

Of the 92 patients reviewed by Hay, et.al. the lesions
were cervical in 22%, thoracicin 34%, lumbarin 31%
and sacral in 13%. However eight of the 17 cases
reported by Ameli, et.al. had cervicalaneurysmal bone
cysts.
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