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INTRODUCTION

ahND

HISTORICAL REVIEW

~

Chordomas and chondroid tumors coourring at the base of the shkull
pose many clinical and surgical problems. They are comparatively

rarer Torms of intracramial SRACE CCoupying lesions,

Clinical interest in cranial chordomas and  chondrosarcomas  has
increased in the last few years. The reasons for this surge in

interest appear to be as follows:

1. High detection rate: Better diagnosis of cases with the help
af  Msgretic rescnance imaging (MRI). Even with the help of Com-—
puterised tomography {(€T) scanning it is difficult to detect
some  of  these lesionzs as they are located in the base of b e
skull. Unclear delineation of the tumor due to bone artifacts may
sometimes may lead to difficulties in  didentification of  the

tumer .

4. PRetter evaluatioh: MRI not only helped in clearly defining
the extensions of the tumor, but also clarified the relationships

te adioining neuwral and vascular structures, The relationship of

e



the tumor to the internal carcotid artery, which is crucial while
planning  and executing the swrgical treatment could  be Clearly
sgers on MR,

3. Better treatment modalities Advancements in skull base s~
cal techniques in the last decade has increased the awareness and
improved the management efficiency of these relatively difficult

newrosurgical problems.

4. Farallel to the improved radiological and neurosurglical  en-—
thusiasm in the management of these cases, the pathology of these

tumors is alsc a subject of renewed interest. Immunohistochemical

arnd  wultrastructural studies have alsc helped in differentiating

and subclassifying these tumors,
Cranial chordomas are slow growing but locally invasive Lo s

that wusually present between the 3rd and Sth decades of life.
Male predominance has  been recorded. Chordoma accouwrts for
apprrosimately 1Y% te 4% of all primary bone neoplasms. The  tumor
was  wriginally described by Virchow in 18587 who postulated  that
it was a cartilaginous entity. One yeasr later, Muller proposed a
notochordal origin that haz largely been accepted and reaffirmed

by work of others (3).

Although  the sacrum iz the most common site of origin, approxi-

mately 3 of these tumors ccouwr in the region of  the shull



hase. More frequent site of presumptive origirn at  the cranial
hase is the region of the junction of basisphenoid with basioc—

cipwt,

Im 1973, Heffelfinger and his colleagues described a histologi-
cally biphasic neoplasm that demonstrated both chondroid  and
chordoid differentiation for which the term ‘chondroid chordoma”
was coined {(25). Themu tumors cccuwrred almost exclusively in the
sphenc-occipital  region, afflicted younger patients, and had &
mach  better prognosis than typical chordoma. Several studies
followed the report of Heffelfinger et al  and have supported

their concliusion (L 2,28, 27 35,5386, 45,48,50,32,54,58,686,47,.62).

These studies have offered both histologic (3, 12,.28,27,535,

DO A5 G850, 54, 58,66,49,62), immunchistochemical (1,12,27,33,36,
3,00, 02,0, 58,486)  and electron microscopic evidence (X6, 4%, 52,
&2} of  the edxistence of chondroid chordoma. However, several
investigators have guestioned the validity of ‘chondreoid  chordo-
ma’ oas & separate clinicanathalagic entity (&H,7,40,63X)., These
investigstors propose that chondroid ahurdum' i actusally a low

grade chondrossrcoma. Further studies continue as  regards  sub—

clessification of this tumor.

Choerdomas  of  the spheno-ccciput region are sometimes distin-—
guished from chondrosarcomas with difficulty. The classification

of these necplasms is controversial. Chordomas and  chondrosarco—

mas  are twe distinct varieties of tumor but have marked clini-—
el radiclogical . surgioal  and pathoelegicsal resembl ance



(4,25,538,89). However chordomss are of epithelial origin where-—

as chondrosarcomas originate from the mezentchymal cells.,




AIMS AND ORJECTIVES

e —— S—————

1Y To study the clinical, radiclogical and pathological aspects

of the chordoid and chondroid tumors of the base of the skull,

2} To determine the refationship of chondroid chordomas to [od ST abl
domas and chondrosarcomas on the basis of clinical, radiclogical
and conventional histopathological methods as well as to perform

ary immuncohistochemical analysis on selected cases.

n

Ay Evaluaticnr  of the therapeutic modalities and to assess the

Proonosis.



MATERIAL AND METHODS

This is & retrospective study of 28 cases of chordomas and  chan-
drosarcomas of the skull base region encountered during a period
af 31 years since 196% (when the newropathology  department  was
started as & specialised sub-unit) in a large Teaching Hospital
in Bombay. Details of clinical and radiclogical features were ahb-
tained Tfrom the case records of the nerosurgical unit  of  the

Hospital,

PATHOLOGICAL STUDY:

In all cases multiple bits of suwrgically  removed  tumors  were
received. In B cases the surgery was repeated as there was recur—

rence of the tumors. Autopsy was performed in 3 cases.

/
HISTOPATHOLOGY :
Sections  from the formslin fisxed paraffin embedded blocks were

prepared  and routinely stained with haematoxylin-eosin., Reticy—

Yirm, Feriodic Acid Schiff (FAS)Y and Alcian Rlue staing were
also  employed wherever necessary . Sections were  reviewed to

classify the tumors as Chordomas, Chondroid Chordomas or Chondro-
sarcomas.  Any  chondroid area in a chordomna qualified it as &

chondroid  chordoma in sccordance with the criteria laid down by



Heffelfinger et al (197X) {2%).

Immunchistochemistry: The immunchistochemical studies were car-—
ried out in 18 cases. These studies were performed in 3 batches
weing commercially availahkle staining kits manufactured by Spars
Diagnostics Ltd. India (2 batches) and Dakopatts Corporation

Helgium {1 batch).

“These staining kits were designed for demonstration of cell anti-
gens  using the Streptavidin-Bictin amplification system by the

indirect method.

For each cases, the markers studied were

1) PanCytokeratin: Monoclonal antibody te Human PanCytokeratin
chtained by fusion of mouse myeloma cells to splencoytes of  the
mouse immunised with cytoshkeleton preparation of  human  A43/1
carcinoma cell line (Clone C-11-1gB81, Movacastra ek, U.K.,

Sigmad.

2)  Vimentin: Monwcclonal antibody to Vimentin obtained by fusion

of mouse myeloma cells to splenocytes of the mouse immunised with

purified calf lens (Clone LN-&-IgM, Novacastra Lab. Uold., Bigma}.

The cost of ismunobistochemical reagents precluded in  using &

targer panel of antibodies.



Eighteen tumors were selected for immunchistochemical studies,
These included 4 classical chordomas . 9 chondroid chordomas and 5

chondrosarcomas .

The immunchistochemical study was performed as per the following

protocol.

Btaining protocol using Streptavidipn Rictin MRFO comples method:

1Y Formalin fixed paraffin embedded tissue was cut at 5 microns

thickness.

=3

2} Mounted on synthetic Epsilon coated slides.

4
e
o]

eparaffinised with Xvlene.

4} Rehydrated in graded alcobol.

Al slides placed in a humid chamber to ensure no arying  af

the sectionse at any stage.

&Y Added 2 drops of Endogenous Enzyme blocking Reagent (0.3%

hydrogen percstide in methancl), incubated for 30 minutes.

7} MWashed twice with Fhosphate Buffer soluticn  (PES)  for 10

minutes. Excess FER drained off.

2) Two drops of Non-Specific Rinding sites Blocking serum  (10%



Normal Rabbit serum) added. Incubated for 10 minutes. Erxcess

reagent drained off.

7} The sections were covered with Frimary Antibody and  incubated
for 30 minutes (one batch was incubated avernight at 4 degree

centigrade with primary antibody). Repeated step 7.

10Y . Twe drops of Link Antibody {(Hictinated anti-mouse g} added.
Incubated for 30 minutes. Washed thoroughly with FES. Excess  FES

drained.
1), Two drops of Enzyme Conjugate (Streptavidin HREEO Comples)
added. Incubated for 30 minutes, Washed twice with PRS. Euxcecs

FERS drained.

LY. Four drops of Substrate Chromogen {(Disminc Henzidine) added.

Colouwr reaction was stopped at 20 minutes,

13) Sections washed thorouahly with deionised water.

&

Counterstained with haematoxylin,

18) Dehydrated, Cleared and Mounted.

Fositive control was used for Fancytokeratin using section of a

sguamcous cell carcinoma - =skin., Internal positive control  of

[l

endothelial cell positivity was used as a contral for VMimentin,

g



Al dncubkations were carried out at room temperature  edxcept  on
e of the batohes where the incubation with primery sntibody was

at 4 degree centigrade.

The resction with primary antibody was considered positive 4f
brower aytoplasmic staining of tumor cells was cobhzserved and  the

intensity was graded {(~,+/ /¢, 4+4+),

The results of the entire study are presented in & tabular  form

{Tabkles 1-11).



RESULTS AND DISCUSSION

The present series of 28 cases is amanget the few large series of
these cases reported in the literature. Other large series of

chordomas and chondrosarcomas of the skull base are as follows:

Table 1t

Author cases time Institution Feriod
period :
{years)

Rich et ai 48 S : Massachusetts General 1931-1981
SQekhar et al 54 12 Fitteburgh Univ., Hosp. 1982-1994

Heffelfinger &5 Hl Mayo Clinic 19103971

Fresent <8 =1 Teaching Hospital IRLHE~1990
i Bontbyay
4 v \ P o Y }
- A"
g~ s .

CT scan was introduced in Bombay, it 1981, This investigation was
- rrLa

significarnt improvement astﬁeg&ﬁﬁ% to the diagnosie of  intracra-—
nial lesions. The detection rate of chordomas and chondrosarcomas
alse improved. However, these tumors  located in the base of the
shull  had low detection rate even on OT sCanning  because &
significant nmumber of cases were missed due to the bone arti-
facts. MRE was introduced in 19838, MRI was used as a principle
investigational modality for cranial basal lesions in the Insti-
tution  since 1992, It was chserved that during the pericd i

: LIBRARY
HAFPPFKINE [NSTITUTE

'MUMBAL 4 ©F
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had picked up an additional 3 cases which were missed on

Higher detection rate of chordomas was clesrly obeserved
present series.

Table 2

T

i1

(IR .

the

Detection rate of chordomas, chondrosarcomas
and chondroid chordoma

Years Cases Percentage
IG5 — 1970 1 T.14
1970 — 1980 3 10,71
1980 - 1990 G 32,14
1990 — 1994 1% TR L BT

ferte
M



CLINICAL FEATURES:

Age and sex: Tabile 3 shows the age distributicon. The majority of

the cases were in the third decade. The ages ranged from 6
te 75 vyears. The mean age at the time of diasgrcsis  was
vears., Male predominance was noted. BEighteen patients were
¥ L

whiile 1D were females {Table 4).

Table 3J

VEAar s

S LT

meal e

Age incidence

Age (in years) Cases Fercentage
O30 i x.ar
1120 . 4 14,28
2130 o] 28. 58
g B 4 14,28
4150 é 21.42
Rty 10,71
el oand above 2 7.14
Table 4

Se» incidence

Sex Cases Percentage
Male 18 &G .28
Female 10 A%, 72




Site of origin:
Table U shows the sites of crigin. Mid-clivue was the commonest

presumed site of arigin or the epicentre of the tumor (872%).

Table &

Presumed site of origin of all tumors

S8ite of origin Cases Fercentage
Sells 53 10,71
Lower clivus 2 714
Midolivue 23 2. 1%

Tabyle & shows the direction of spread. A& large majority of cases

showed an eccentric spreasd (93%%).

Table &

Direction of spread of tumors

Direction of Spread Cases Percentage

Midline spread i 7.14

Eccentric spread 2

h
£
.JJ
3
5
&\




Table 7

Clinical features

Case Age/sex Duration cranial other histology
of symptoms nerves symptoms
{months) affected
1 40/F 2 L P-12 GQuadriparesis Chordomea
2 Ab6M 24 Babh, 8,9 headache Chordoma
cerebellar signs
3 OBOSHM G et ,B-12 cerebellar signs Chordomea
4 420F 1z 2-6H.8 headache Chordoma
G BEM 8 Heb hemiparesis Chaordoma
& BLAM s Gibkilat) cerebel lar Chordoma
R 94 signs
FO2uRM 17 GBab.9-11 headac e Chordomea
8 ST 1 PR cerehel lar Cheadoma
signs
B OGESF 12 2R gt headache Chordoma
10 &/M 1 243 headache Chordom
11 BOsM 12 TG0 Swelling palate Chordireid
difficult breathing Chordoms
12 28F 2 Deft,8-11 Ghuadriparesis Chondraid
Chordoma
13 27:4 24 H-12 cerehel lar Chondyoid
BIENS Chordomea
14 25/M & 2=4 {(hilat) hemiparesis Chondroid
= Y Chordoma
15 2&/F X Fiogida headache Chondroid
{post-peartum) Chordoma
1& 25/ a 3-12 cerebellar Chorndroid
Chordoms
17 18sF 4 2 amencrrhces Chorndiroid
bilatersl Chordoma



18 20

19 4&4/M

20 B2 48

22 LT/ &
23 TEF &
24 3574 24
2% B2eF 3

2b 18/M 8

BT G-1

i
aia

A B

[
X

aebaF-11

Tk

m
P

cerebel lar

epistanis

headache

fuadripares

headar e

headache

cerebellar sign

hemiparesis
headache
headache

hemiparesis

headac he
neck pain

hemiparesis

Chomchred o
Chardoma

Chondroid
Chordoma

Chondroid
Chordomns

chondrosare

chondrosare
chondrosarc
chondrosare
iy sl

choandrosare
mesenchymal

chondrasare
mysiorid

chondrosare

chondrosare

Headache was a frequent presenting symptom seen in 192 patients.
The headache was probably secondary to destruction of bone and/or

o pressure effects on nerves or adjacent crgans.  Due  to the

proximity of & clival chordoma to the sisth nerve, unilateral (20
cases) o bilateral affection (2 cases) of this nerve was Tl o

monly  seen. Other cranial nerves of the cavernous sinus were
affected in 23 cases. The tumor spread was noted to be signif—
icantly more freguently on the right side which was observed in

20 rases, dellar or parasellsr chordomas presented with  visual

detericration (& cases), pituitary dysfunction (1 casel, & chias-



mal or a cavernous sinus syndrome. Posterior cranial fossa exbter—
gion  resulted in cerebellar signs in 8 patients. Three patients
had guadriparesis, while § had at least some degree of hemipare-
Bl Inferibr clival extension of the lesicon resulted  in
presentation  with twelfth nerve palsy, dysphagia and dysphonia
(13 cases). As there was a high incidence of involvement of
ceccipital condyle, cccipital pain was also a frequent symptom (4

Cases). Symptoms of raised intracranial pressure were noticed

Table 8

Summary of major signs and symptoms

Symptoms Cases Percentage
and Signs

headache 12 42.8%
oeeipital pain 4 14.28
Misual deteriaration ) 21 .42
sinth nerve affection 22 7. 57

acther cranial nerves of

CEVErTIHIS Sinus AR @az.14
lower cramial nerve affection 13 46.42
cerebel lar signs & 28ET
quadriparesis IS 10,71
hemiparesis ) 17.85
increased intracranial pressure A 10,71




RADIOLOGICAL FEATURES AND OPERATIVE FINDINGS:

Radiclogical findings were based on the etudy of plain X-rays, T

stan and magnetic resonance imaging (MRID (Figure 1-3).

Flain X-rays and tomography were available for review in 16
cazes. Marked bone destruction of the clivus was seen in & CABESE,
petrous  apex  destruction was seen in 4 cases, middle cranial
fossa floor destruction was seen in 2 cases, and the sellar flooe
destruction was seen in 2 cazes. Abnormal radio-opacification in
the petroclival region was ohserved 4 cases. In 2 cases the Y-

raye did not show any abnormality.

€T scarn was availlable in 14 cases. Tumors were usttally well

visalised and localizable by CT with or without contrast. The

tumors  were iscdense on plain scan with none  or arly  minimal
contrast enhancement. Scattered interspersed calcific wpots were

chserved in 8 cases including 5% cases of chondrosarcomas {Figure
1Yo Twoe cases moderate hydrocephalus. Destruction of the Qooipi-

tal condyle could clearly bhe seen in 2 cases.
Magnetic resonance imaging (MRI) features:
MREI  scanning  was performed in 11 cases. MRI scanning not  only

delineated the exact site and the extensions of the tumor but

alsa clearly defined the vascular relationship (Figure 3,4). On

short TR/TE imeages (T1 weighted images), both chordoma and  chan-
drassircoma wniformly  had & low to intermediate wigrnal i all

18




cases. On long TRY long TE images (T2), the tumors had & very
Bigh signal (Figure 4). A&fter Gd-DTPA administraticon all  the
soft tissue components of the tumor demonstrated some degres  of
contrast enhancement. The MRI exactly delineates the location and
extent of these necoplasms, relationship of the tumor to neigh-
boring structures such as the brain stem snd the pituitary gland
and  thus played an important role in determining the optimal
swrgical  approaches. The arterial relationships can be  deter-—
mined, and more importantly the displacement of large vessels by
the tumor could be distinguished from encasement. The calcific
areas in the tumor presenting as low intensity signals can  some—
times make identification of the course of the hlood vessel (by
ite  flow veid) difficult., The informaticon on MRI often renders
angilography (Figure 2) and sometimes even CT scanning unneces-—-
sary or less useful. In 2 cases the OT scan showed no abrormality
s & magnetlic resonance dmaging (MRI) was performed which showed

the basal petrocliival tumor.

Relationship to bones: These tumors primarily involved the cli-
vug.  The tumors caused bone destruction and spread in an  eccen-—
tric  fashion in the petroclival region (Figureg 1-6). The tumar
extended by destroyving the bone in the vicinity. The tumor was
interspersed by normal  bony spicules and  trabeculae {17 cases).
More common pattern of clival involvement was destruction of its
e half (14 cases). The petrous bone was frequently destroyved at
it apex. In larger lesions & large part of the middle fossa

base was invelved. The lesion in 7 cases exntended alaong  the

ot
)



clival bone both supericcly and inferioriy. In the praéent
series the ococipital condyle was clearly affected in 4 cases. In
2 cases, the lesion primarily invelved the infericr part of  the
clivus  and  the occipital condyle. The ewplosive pattermn of
spread by bory  destruction and displacement of =cft  tissues
appears to be a characteristic nature of spread of these tumors.

A1l the above radiclogical findings were confirmed during  sur-—

QEFY

 Relationship to the dura: On reviewing the radiclogical features
arcd  operative records it weas observed that in all the patients
the tumor was essentially extradural. Although it did appear in 5
cazes on radiclogy that the tumor had invaded the dura. but  the
cperative  records  suggested that & well defined, although a

thimnned oul dural sheath was present in &ll cases. In literature,

some cases of intradurael spread of the tumecr has heen  recorded,
The impression from the present study is that the transgression
af  the dura by these tumcrs appears to be a rare feature. Sur-
prisingly, however, in the recurrent cases, (following & surgicael
procedure) intradural  and  intracavernous sinuse  spread  was &
comnan Tinding and was seen 3 cases. 1Y appears that the unnatu—
ral’ duwral incisions during the swrgicel procedure was  responsi-

ble was intradural spread.

Relationship to the cavernous sinus: Fussell and Fubenstein (51)

mention that intracranial chordomas sometimes “occupy’ the cav-

fit

groous minus and spresd thence into the middle fossa. In  the



present  analysise it was ochserved that the tumcr displaces the
cavernous sinus on its dome and & thin and stretched dura always
prevents the tumor a direct entry into the vencous sinuses of the
savernous sinns (Figure S5.86). Thef@ are variows reports of these
tumore invading into the cavernouws sinus. However, direct  inves
wion was not recorded in this series. The tumers were classified
o have a "suhoavernous sinus extension’ . The clinical and fune-
tional invelvement of the cranial nerves appeared to be secondary
o stretoch on these nerves rather than direct invasion  and in-

valvement.

Relationship to the internal carotid artery: In the present
series & peculisr bt constant relationship of  the internal
caratid artery to these tumors was noted. The relationship is

shown i the figures 2-é&.

MRI  scanning not only delineated the exact site and the exten-—
sions of the tumor but also clearly defined the vascular rela-
ticmship. The charecteristic petroclival pattern of  the tumor
displaced the relatively immobile partes of the internal carotid
artery in the petrous and precavernous segments along ite antero-
lateral border (Figures 2-&6). In 4 massive Lumors, the entire
intrapetrous seament of the artery was displaced. At the petrous
apen, the Fifth nerve was displaced supsricorly while the carotid
artery was displaced anteriorly. The directicn and the site of
the displacement of the carcotid artery provides additiconal
evidence that the epicenter of origin of these tumors ie at  the

Junction of basispebnocid and basiccciput. Complete encasement of
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the artery was not seen i any patient despite the massive size
aof  the tumors. Nerrowing of the lumen of the vessel wes seen  in
one case and was apparently due to the severe stretch. Myers et
&l noted vascular encasement by large tumors and observed that in
spite of the complete encasement, the lumen of the vessel  was

not parrowed.  Our chservations and that of Myers et al (1992)

suggest that these tumors are “capsulated’ and grow by espan—
sion  and bony destruction that displaces the soft tissues (3%,

Az the tumor grows it pushes the ICA making way for it by  de—
stroying the bone. Arterial encasement is & late feature and

1=

b

ppesrs te be  secondary to the growth patters of  the  tumor,

wherein its lobuwlastions surround the artery from its sides.

It appears that & cognisance of this relationship of the tumor to
the internal carctid artery could be an important finding that

could help in guiding the ocperation.

In the present study the nature and pattern of growth and of dis-—
placement of the carctid artery, cranial nerves and  cavernous

sinues by chordomss and chondrosasroomas resembled each other.

Y
h



FATHOLOGY

Gross features:

In the present series the tumors were excised piece meal and were
received in multiple bits. The tumors were gelatinous, Tobulat-
ed, semitranslucent and grayish. Fifteen tumors had a gritty feel

incorporating bory bits.

Microscopic features: In the present series on  the basis of
conventional haematosylin and esosin staining methods the tumors

were classified as follows:

Table 9

Classification of tumors based on HE stain

Nature of tumor Number of cases
Chordoma 10
Chondrosasrcoma &a
Chondroid chordoma ' 10
Chordomas:

Haematoxylin and Eesin steining: A1 tumors  showed multiple
lobwles  of varying sizes separated by  intersecting connective

tie

1

4]

sue  septae. The tumor cells were varying in size, from round

]
DX
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to polyvhedral., Classical physaliferous cells with clear cytmplaém
and small inconspicucus nuclel poshed to the periphery were seen
{Figuire 7); Thiree tumors showed stellate cells with single mi-
L. The sheets of vacuclated physzalifercous cells contained
intracytmﬁlasmic muicin, varying from an amount barely visible to
& guantity that obvicusly had ruptured the cells leaving the
puclei, strands of cytoplasm, and adjacent cells swrounded by
varying  amount  of  muelin (Figure 8). Cytological atypia was
minimal. Mitotic asctivity was infrequent. Fleomcrphism  was  notb
stiriking. Tumor necrosis snd vascularity varied but in general it

was et significant.

Impunohistochemistry: All chordomas (4/4)  were positive for

Fancytokeratin (Figure 9,10), Three out of four chordomas &lso

stained for VMimentic.

Chondrosarcomas:

Hagmatonylin and EBesin staining: Eight chondrosarcomas  studied

included 4 classical low grade chondrozarcomas, S myxoid chondro-—
sarcomas  and i mesenchymal chondrosarcoma. These  tumors showed
varying cellularity (Figure 11) and consisted of irregular
islands  of mature and immatwre cartilaginous areas composed of
single cells in lacunar spaces surrounded by basophilic  hyaline
matirix  which was a prominent feature in all the cases (Figure
12)Y. The tumors were destroving the surrounding bone and invaded
intoe the normal bony architectuwre. Mild muclear atypia characte-

rised by nuclear enlargement was noted. Twe cases  showed large

24



ae e

p A
: e i e S et













bryvperchromatic nucledi. Mitotic figures varied., Bix of the 8
tumars  showed areas of caleification of the hyaline substance.

Abundant myxodd change was seen in % tumors.,

The mesenchymal ohondressrcoma showed a  varied BPPERETANCE in
gdifferent areas. In some sress the tumor cmﬂsiatad ef  chordroid
tissue with cartilaginous celle in myromatous matrix (Figure 13},
There was no evidence of nuclear atypiem or mitosis. In wather
areas the tumor was highly cellular with spindle shaped cells and
eval  ruelel arranged in interlacing fescicles (Figure 14). The
celle appeared undifferentiated with hyperchromatic nuclei. There
were  Tew mitotic figures. Stellate cells with oytoplasmic proc-
esses and mysold stroma was além sEEr. There were areas of vaﬁcﬁm
lar Epacwﬁ ard few fooci of spobtty csleification. Mo areas  of
physaliféruuﬁ cells or lobular pattern wae seen bto suggest  chor-

CHeating a

Impunohistochenistry  Imnunohistochemistry  was performed in &

chiendreosarcomss which included 1 low grade clessical  ohondrossr-
coma, Somyneld chondrosarcomas and 1 mesenchymal chondrosarcomea.,
Except for 1 case of myaedd chondrossrcoma, rest of the 4 cases
W e positive for Vimentin (Figuwre 15}, altheough the intensity af
staining varied in gsch case. The case of myqoid  chondrosarooma
{(Figure 14,17) which was n@gativm for Mimentin was positive  for

OCytokeratin and  was  thus reclassified & chondroid chordoms

(Figure  18,.319,.20),. FRemeining 4% of  the chondrosarcomas  were

a

negative Tor Cytokeratin {(Figure 21).




Chondroid chordoma:

Haematoaylin and Eosin staining: Under routine haematouxylin  and

eosirn  staining  these 10 cases of chondrocid chordoma showed a
biphasic pictuwre characterised by areas of typical chordoma
admixed with areas resembling cartilage. The chordoid areas were
compeosed of cells arranged in lobules, cords and nests, separated
by Tibvwous bands and st places by myxoild stroma. The cells had
abundant ecsincphilic cytoplass with many physaliferous cells
having wvacuclated cytmplaﬁm' ard  small inconsplouocus nucled
{Figuwre 22). The chondroid areas consisted of single cells with
larger muclel and set in a extracellular basophilic matrix with
hyaline appearance. Many cells were surrounded by lacunar  spaces
{Figure 23}. In 4 cases the cartilage waﬁ.Ehanly demarcated from
the swrrounding conventional chordoms areas. However, in the
remaining  cases, the tramsiticon was very gradual in that  chon-
droid  areas merging imperceptibly into chordoma like areas. The
mixture ranged from small foocd of chondrodd tissue in chordoma
type background to tumors where chondreid component  dominated.
Some of these tumors showed areas of caleifications and sometimes
pesification., Cellular pleocmorphism was minimal. Most of these
tumors appeared relatively avascular. Tumor necrosis was oot
significant. De-differentiation to & more malignant type of tumor

was not

LEENT AN &Ny CRsES.

Iimmunehistochemistry: Nine chondroid chordomas were subljected to
immunchistochemical studies—  zgain using FPan-Oytokeratin  and

Mimentin. The chordoid as well as chondroid areas in &ll (RS9









cases  showed positivity for cytokeratin, although the intensity
of  staining varied (Figure 24,25%). 2/9 cases were rnegative for
Mimentin., The staining reaction for Vimentin wae inconsistent  in

749 cases  and the hackground staining could not  be completely

eliminated due to unexplained techrical error tespite &1l precau-—
tions., Epithelial marker positivity lends supports to the fing—
ings  of many recent studies that chondreoid chordoma is indeed &

variant of chordoms and can be distinguished from chondrosarco—

MR .
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Table 10

Summary of Immunchistochemistry findings in Chordoma, Chondrosar-
coma and Chondroid Chordomas of the skull base.

Case HE based Pancytoker Vimentin Revised diagnosis on
diagnosis Immunhisto. study

1 Chordoms + + Chordomea

2 Chordeouna + 4 Chordoma

3 Chordoma + - Chordoma

4 Chordoma 6 L3 Chordoma

b Chondroid + + /- Chondroeoid chordoma
chordoma

b Chondroid + - Chondroid chordoma
chordomes

7 Chondroid + /- Chondroid chordoma
Choardoma

& Chondroid ++ A~ Chondroaid chordoms
chordoma

= Choncroid +4 + - Chondroid chordoms
[ o Tt o T 7o 1=

10 Chondroid + 4 - Chondreoid chordoms
chorrdoma

11 Chondroid + 4= Chondroid chordoma
chcrdoma

iz Chondroid + 4 /- Chondroid chordoma
chiordoma

i3 Chondroid 4t s Chondroid chordoma
Chordoma '

14 Low grade - ++ Chondrosaroons
Chondrossrooma

1% Mysoid = ++ Chondrosasrcoema
Chondrosarcoma

ié My xnodid - + Chondrosarcoma

Chondrosarcoama
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17 Mynoid b = Chondroid chordoma
Chondrosarcoma

ig Mesenchymal = e Chondrosarcodms
Chondirosarcoma

Index: ++ = intense staining, + less intense staining, — Negative
+/~ variable and focal positivity

There are other markers such as Epdithelial Membrane Antigen
(EMAY, Ye-nuclectidase, 8-100, CEA which have been employed by
different workers. In the present study these markers could not

be uwsed due to the high cost of the primary antibodies.

Differences between chordomas and chondrosarcomas

The classification of these necplasms is controversial. Chordoma
and  ohondrosarcoma are freguently grouped together because of
their clinlcal, radiclogical, swrgical and histological resem—

blance (4,73,38,59).

The distinction between chordomas and chondrosarcomas of  the
shull  base is not clearly defined in the literature because of
the histelogical similarities of these tumors in  some Ccases.
However, with the intreducticon of immunchistochemical technigues
in  the last decede, this distinction has been clarified. While
chordomas has  an epithelial  origin, chondrosarcomas  have &
mesenchymal cell of origin. These two varieties of tumors have
similar sites of origim, nature of spread, radiclegical features,

characters of displacement of structures, and therapeutic probe

DN
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lems. Chondrossrcomas have more cartilaginous content and  are
therefore more gritty in their feel. Despite subtle differences,
the surgical mansgement has generally been reported to be simi-
lar (G6). With radical resection the ultimate ouvtcome of chondiro-
sarcomas  matches with that of chordomas. The chordomas and

chondrosarcomas resemble each octher in following characters:

1. Site of origin: Chordomas arise from notochordsl resmants, &
tissue ordinasrily found in the sarly stage of the embryo. There-—
fore this tumor may represent & recapitlation of an embryclogic
stage, but in a discrganized neoplastic fashion. Chordomas
arise mors freguently from  the region of the Jjunction of basis-
phencid with basiccciput. Chondrosarcomas also arise and grow  in
a similar pattern to chordomas.  Although both these varieties of
tumerrs criginate around the clivas, & tumor originating from  the
temporal bore, o ffam ann off-midline epicenter is movre likely to

e chondrosarcoms.

2. Radipleogical parameters: Ohordomas and  chondrosarcomas are
oftern easily diagnosed radiclogically due to the following fes—
tures: their specific loccaticr; the fr@qﬁentiy asscciated
destructive and ercsive bong changes; varying amounts of  soft
tissue componenty;  entrapped bony trabeculae;  small  dystrophic
calcificationg aress of necrosise; and recent and old  hemorrhages

o
x ot

o
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s @B bGlY.  Tumor borders are slightly seltilobulated  and
well defined edxcept at sites of marrow invasion and bone destruc-

tion., The radiclogicsl charactors of chordomas and  chondrosarco-



mas  are almest similar. A lesion studded with calecific areas is

more likely to be a chondrosarcoms.

Chondreoid chordoma

In 1975, Heffelfinger et a1 (25%) described a variant of chordoma
which in many aress closely resembled & chondrosarcoma and  which
was, therefore designated as & chondroid chordoma. Histological-
v, the tumcr has areas besaring & close resemblance to & chondro-
sarcoma and other areas with the features of & classical chordo-
ma. In cases where the chondrasarcomatous  components of the
tumor predominate, many sections may have to be examined in order
to demonstrate the chordomatous features. This variety of chordo-
ma has heen recorded to have a better progrnosis and is associated
with lenger swrvival than the classical chordoma.  The tumor
ocours in younger patients {(mean 3% yvears) than those with clasz-—

sical chordomas.

The concept of ‘chondroid chordoma’ has been a subject of wsuch
confusiarn  and debate. The concept was  first challenged by
BErooks and hie colleagues (8) on the basis of their immunobhisto-—
chemical studies. They found {(on the basis of their study of 7
cases) failwe of these tumors to stain for epithelial markers
arnd  a&n i¢emtical staining pattern with chondrosarcomas. They
labeled them sz " low grade chondrosarcomas’ . Several other inves-—
tigatorse also questioned the validity of chondroid chordoma’ BB
@ separate clinicopathologic entity (&,7,40,63). These investiga-—
tors agreed that chondroid chordoms ise actually a low grade

Chondrosarcoms .



More recent studies based on electron microscopic and  immunchis-—
tochemical studies relate these tumor more to chordomas than  to
chondrosarcomas. On the basis of electromn microscopy, wltrastruc-—
tural  features of “chondroid chordomas’ more closely resembhle
those of classical chordoma (2,18,21,42) and were different from
those described in chondrosarcomas. The presence  of glycwgwﬁ,
prominent  and dilated rough endoplasmic reticulum, and  abundant
fitwillo-granuwlar matrix is common to all three lesions. Well-
formed  tonofilament desmosome complesxes and rogh endoplasmic
reticulum mitochondrial complexes are found only in chordoms  and
chondroid  chordoma and not in cartilaginous tumers. Ultrastruc-
turally, chondrosarcoma demonstrated a flocculogranular matris,
glycogen, abundant RER, and scalleped cellular cuatlines, but

lacked desmosomes with tonofilaments,

Immunchistoechemically, both the chordoid and chondroid areas of
‘chondroid  chordoms’  had an epithelial  phenotype and  stained
strongly for cytokeratin, EMA, S5-100 as well as S-nuclectidase.
In contrast to chondroid chordoma, chondrosarcoms  consistently

&

stained for only 8-100 protein and was cytokeratin, EMA  and  5-

nuclectidase negative.

Yriuclectidase, an enzyme that has been described in chordoma but
ot in chondrosarcoms, was found in both the chordoid and  chon-

dredid sreas of  chondroid chordoma.



teing light microscopy, chondreid chordoma reveasled areas  that
resembrled typical chordoma (chordoid areas) and areas that resem-—

bled low grade chondrosarcoma (chondroid areas).

These findings indicate that ‘chondroid chordomas’ is & variant
of chordoma with histoleogic features that may mimic chondrosarco-
mia. Despite the resemblance of these hyalinized areas to carti-
laginous tissue, these tumors retain their epi@hﬁlial phenctype.
Bome  authors propose that these tumors be classified as  hyali-
nised chordomas’  rather than “chondroid chordoma’ (28) to clari-
fy their histogenesis and aveid confusion with chondrosarcomas of

the base of the skall.

Table 11

Summary of Immunohistochemical profile studies of chondroid
chordomas

Study cases +ve Conclusion
epithelial
markers
Bottles (1984) DY Chondroid chordoma does not exist

It is a chomdrosarcoma variant

ABhencza {1988} I3 Chondroid chordoma  is &
variant of chordoma

Eorooks (1987 OFF Chondireid chordoma does not exist
It is & chondrosarcoma variant

Salisbury {1987 272 Chondreid chordoma  ise
variant of chordoma

i3

Meis {(1988) 173 Chondroid chordoma is distinct
from chondrosarcoma

Walker {1991) D05 Chondroid chordoma does not exist
It 18 a chondrosarcoma variant

i
e



Mitohell (1992) 2% Chondroid chordome exists as a
variant of chordomay epithelial
marker-negative examples represent
chondrosarcoma

Wodno (1992 1EL13 Chondroid chordoma  exists as &
variant of chordoma;

Rosenberg (1994) 12/12 Chondroid chordoma  exists as &
variant of chordomas

Jeffrey {L1995) S Chondroid chordoma  is a
variant of chordomeas

x4



Controversy of benign vs. malignant nature of chordoma:

Some reports  suggest that the chordomas are of  benign  nature.
SBome  reporte  suggest that chordomas are of malignant natuwre.
While there are still cther reports which suggest that the tumor

is of a low grade malignancy.

Russell and Rubinstein {(1989) mention that although these tumors
are regionally invasive, and therefore of poor prognosis, most of

these tumors are histologically benigrn (51).

pocording to Seifert et al (58) chordomas are potentially malig—
nant, whereas Derome and Guict (15,16) consider them histologi-
cally benign  tumors,. Heffelfinger et al {(1973) opine that the
main maligrant potentials of chordoma lie in ite critical loca-
tions, ite locally aggressive natuwre, and its  extremely high
recurrence rate; these account for the almost certain  eventual

death of the host {(25).

Chordomas has been considered by most suthore to e & slow-grow-
irg, lecslly aggressive and rarely metastasizing necplasm with a
Figh incidence df FECWITTENCE . Skull base chordoma sre  reported
toe metastasize in about 204 {(11). On owr literature survey no
clear pattern of its tendency to metastasize emerges from some
large series {(11,14,24) and several case reports (10,17,47).
Distarnt metastasis were reported in 43% (22 of 46) of cases

reported by Higinbotham et &1 {(26) and in 30% {8 of 2Z7) of those

seen by Chambers and Schwinm (11).

]
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Whether the different neoplastic potential is related to  various
degrees of tumor differentiaticon is difficult to sstablish. it
seems  equally  difficult to identify those histologic features
which may be indicative of local aggressiveness and of metastatic

potential of chordomes.

Chambers  and Schweinn (11) reviewed histologic specimens from 23
cases of chordoma with respect to some histologic factors associ-
ated with cancer. They concluded that more anaplastic chordomas

waere more likely to metastasize. Foocl of fibrosarcoms were ecog-

rrdoeed in four ca

e of metsstasizing group. On the other Marnd
the malignant potential increased in two cases reported by Hef-

felfinger @t &l (25) in which & dedifferentiation of chordoma  to

fibrosarcoms and ecgenic sarcoma was noted. A similar  dedif-
ferentiation has also been reported in low—grade chondrosaroomas

(LX B2

In the present series there was no incidence of metastacis remote

firom the primary site.
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TREATMENT

iy bidopsy of the tumcr was taken in 14 cases, subtotal exci-

"~

sion of  the tumor was performed in 12 ceses and  radical  total
edxclision  was carried out in 2 cases. Eighteen patients received

post-cperative radiation therapy. Five cases were recperated for

FECUEENCes .

Surgical considerations:

Although  chordomas  and chondrosarcomas were  soft, essentially
grtradural, and relatively avascular lesions, they were difficult
toe breat Eurgical}y because of their proximity b critical
mewral and vascoular structures, depth from the surface and  alsa

widespmresd exter

sion particularly into the adiacent structures

such & cavernous  sinus, sella, nasepharyns,  and  hypoglossal

canal . These features made the ultimate clindical course “malig-

mant’ and eventually fatal.

The fTollowing featuwres of the tumor were helpful  during

surgery on these tumors:

1. Chordomas were wsually scft, mucinous and suckable. There were
interspersed  hony spicules in the tumor which could usually hbe
removed  in large pieces. Chondrosarcomas were relatively gritty

and  had a much larger cartilaginous content.

2o Most of the tumors were relatively avascular.



Je The tuaors were estradural in nature with no  instance of

intradural spread.

4. The tumors grew by displacement of surrounding soft tissues
and by destroying the bone. The carctid artery which is in direct
relaticonship with the tumor in its  petrous, precavernous  and
cavernous segments was displaced along the anterior border of the
tumor.  Howmetime this displacement was up to the extent of 3 to

oo " Lw L)
.5 ome {(Z2Y.

d. The cavernous sinus involvement wag in the nature of displace—
ment rather thar invasion. The tumor usually had 2 sub-cavernous

sinus spread. The cranial nerves of the cavernous sinus were dis-—

placed o the supesricor surface of the tumor.

&.  Whenever the tumor extended posteriorly into  the posterior
cranial  fossa, the brain tissue, vessels and nerves were mnore
often displaced by the tumor. The tumor being separated from

these structures by thinned and stretched out dura.

of  spheno-ococipital  synchondrosis. From this site the  tusor
usually  spresd eccentrically on one side. Midline spresd was

relatively uncommon and was seen in 2 Cases.

The surgery should be simed towsrds & radical surgical excision,

a  factor on which wltimate progrosie and outcome will  depend.



Sen et al (1789) suggest removal of about a centimeter of normal

z

bome around the tumor involved bone (Bé&).

Effects of radiation therapy:

Chordomas snd Chondrosarcoms were found to  be & relatively
radiation resistant  tumoe. Eighteen patients in the present
series were subiected to irradiation treatment. In none of  the

et cazes actual tumor sire reduction was noted fellowing radia—
tion  therapy. Symptomstic improvement in noted in at-least &
patients following this modality of treatment, Toatal doses  of
radiation  of  6000-7000 cly, fractionsted at 200 oy per day,
appeared to  be reguired for worthwhile palliation.  Foro tumor

eradication it appears that o

in edcess of U0 to TOON0 oy
iz reguired, but this can only be achieved in  selected circum-

st ano when treatment volumes are small  and  include  sminimal

amxants  of normal tlssue. High deoses are needed to be effec—
tive, indicating & relative redicresistance probably due to the
slow grawth of the tumor and limited miteotic activity., Since the

tumors  are  slow growing, the effects of radictherapy will be

‘._.
b}

=l ower appearing but will last longer than  the effects on

Taster growing tumors.

VMarious combinations  of chemctherapeutic agents have been  at-

tempted without any success.

Effective ocutcome of these lesions has been reported to depend o



e evtent of the surgicsl resechtion of the tumeor
{34,538, 39,45%,4&). The role of radictherapy for chordomas is  pot

eetabklished, but there sre reports of successful outcome fTollow-

ing  this modality of trestment (55,56). Especially  in recent
WEER I o e v e o f radiation has been recoanized

{D.14,26, 30,41, 47,464, 65).  Authors of these reports aagree  that
irradiation, though not curative, offers the possibility of
significant palliation and regreszsion of the tumor. There are &

few reports of rapid regression of the tumor following radiation

treatment {(3,49,41 .40},

In  one patient tumeor growth and clindical neurclogical worsening
was cboserved whilst the patient was on radiation  therapy. One
patient worsened clinically after 2 weeks of radiation therapy.
In  other patients radistion therapy appeared to have at-least &

arowth limiting effect.

Therapy and survivai:

Extensive surgery combined with radiation has beern the management
of  chaice for chordomas, particularly  in recent  vears., The
present series of patients were so treated, making it difficult
teo compare these modes of therapy when used singly. There is  no
evidence of cure in the sense of survival rates becoming egual to

those in the general population. The major ohiect of  therapy
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appears  to ke to increasse the patient’ s survival time and tio

make him productive and comfortable as presible.

Reoperations are relatively difficult as the tumor may  spread
intradurally through the rents in the dura made during the first
aoperation. Such recurring tumors invade into the CAVENTORES Simus.
Bome  authors  have noticed invasice of the chordomas into  the
Ccavernous sinus. However, most of these cases were the recurrent
variety of tumcr. In case radictherapy has already been QIVE .
it resulte in dissection of the tumor from the surrounding  ves-—

sele  difficult  and wrought with danger of injury to adioining

vessels, nerve and brain. In cazes with recwrrence despite
surgery and radiation treatment, reoperation is the only effec—

tive mode of treatment and means of palliation.

OUTCOME »
(M the 28 cases, 4 patients died in the immediate post-operative

rhase.

i

in patients died due to tumor growth between Z months to 4 year

periaod.

Ten patients did not follow up after suwrgery. In three of these

cases, relatives sent letters informing of poor neuwrcleogical

®
condition of  the patient at b 8 and 18 months  post-operative

interval respectively.

41




Mo statisticslly
sttrvival  periods
Chondireld chordoma

a marked degree in

eignificant difference was ocbserved in  the
and outcomes of Chordoms, Chondrossoeccoma s andd
as the follow-up pericd of the cases varied to

these (aseS.

Five patients improved after the tumor resecticn in their newro-

logical condition amnd sre  surviving and well at varying periods.

A1 these patients are back in theilr wreoperative cccupation.

Three patients have persistent symptoms and are  being observed

climically.



OTHER TECHNICAL STUDIES

Enzyme studies:

Diaggnosis is based on moerpholegic identification of the charac-—
teristic physaliferous cells. Althouwgh the diagnosis is relative—
ly straightforwerd when these cells are present, small bilopsies
of  chordounas may cocasionally present conziderable diagrnostic
gifficulty. The most important differential consideration is
chondrosarooma, Bat cccasionslly these lesions oy be confused
with myropapi llary ependymoma. The ensyme histochemiocal paltterns
of the chordomas were different from those seen in fetal nobto-
choard remnants, chondrosarcoma, and ependymoms. A1 of the ochor-

[

domas were characterized by a strong reacticon with S5 -nuclecti-
dase localised on  the plasma menbranes. This enzyme was  not
present o the membvanes of fetal notochordal resnants, choarsdr e

warooma,  and ependymoma. This reactiorn pattern is useful in

differential diagnosis of chordoms.

The lack of similarity in wnzfm@ histoochemical stxining  between
fetal npotechord  and  chordomas is confusing.  For years  fetal
notechordal remmantse have been regerded as the source of ochordo-
mas  (24), and the different histochemical staining pattern  be-
tween chordomss and the non-neoplastic fetal notochord iz note-
worthy . There are at-lesst three possible explanaticons for  this
Tindiﬁgﬁ. Notoohordal tissue may be & -nuclectidase positive at &
stage of d@valugmént, Aricther possibility is thsat S -nuclectidase

i expressed only in malignant tumesrs derived from notochord. A
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third possibility is that chordomas are not derived from noto-
chord. It is not possible to state definitively which of  these
posseibilities is correct from the available dats, though the

first possibkility is the most appealing.

Lysoczyme  has been detected previeocusly in human fetal notochord,
normal cartilage, and chondrosarcoms, but not in cherdeoma. Howev-
er, i 104 of chordomas were pesitive for lysozyme in & study
conducted by Bottles (1984) (46}, This indicates that its  absence
dogs  not necessarily support the diasgnosis of chordoms, and  its

presence does not esclude it

Alphal-Antichymotrypsin has been reported to be present in the
low grade chondrossrcoma component of de-differentiated chondiro-
sarcoms in addition to concomitant sarcoms {(which is  usually &
maligrant fibrous histiccytoma) {(6). Hence, as & marker, it does

net independently distinguish chordoma from chondrosarcoma.
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Hormone receptors:

Due  to the failure of aggressive surgical therapy and radiation
therapy in  the treatment of chordomas, cther types of therapy
need to be considered. A decressed male:female ratio of chordomas
crowrring  in the cranium, as well as an increased  inpcidence  of
“favorable"  chondroid  chordomss  in females  suggest  horoons)
factors  may play a roele. Multiple studies have addressed the

of  stercid hormone receptors in  intracranial  tumors.

Most of these studies focused on receptor eupression by meninglo-
mas. There are only two instences of meassuwrement in chordomas. In
& male patient, marhedly elevated progesterone (215 fmel/mg)  and
androgen (712 fmmifmg) were detected » In this patient,
there were no progesterone receptors. Estrogen and  progesterons
receptor levels greater than 10 fmcl/mg are considered positive
for breast carcinomas. These isolated reports suggest that  chor-
domas Enpreéﬁ high levels of stercid hormone receptors and may be
more  amenable to hormenal manipulation than  other  intracranial

tumors .

Tl demonstration of estrogen and/or progesterone receptors  in
chordomas  may  prove  to have both  prognostic  and  therapeutic
significance. The determination of stercid hormone receptor
expression  may allow the identification of a subset of patients
with more biclogically agoressive tumors, thus permitting  more
aggressive therapy in  these patients. Additionally, steroid
hormone receptor expression may allow the identification of those

patients who are at risk of developing metastases. Differences in



receptor  eudpression between  typical chordomas  and  chondroid
chordomas  may explain differences in  hiclogic behavior. More
importantly,  if  hormonal dependency can be demonstrated, new

therapies may be developed employing anti-hormonal druas.
P ¥ X pioy X



Cﬁromascmal analyses

Some studies on cviegenestic analyvses chordomas are  reported.
Tumcer s showed clonal chrososome abnorsalities, including numeri-
cal and structural aberraticons. The modal chromosome numbers were
26 and T2, respectively. The hypodipleoid tumcr had a single
structural asbnormality identified as a der{Z1)t{i:;21){(g2l;g22).
The near-trigloid tumos had numserous structural rearrangements,

including & der{2i)t{2:21){qg]

!
e
e

g22Y, which invelves the same band
of  chromosome 21 as the translocaticn in the firet  tumar.  FPro-
phasing  was a prominent oytogenetic feature of this  tumor. The
consistent invelvement of band 21g22 in transleocations i bwe
chordomss suggests & possible specific associstion of thie  ochro-
mescme reglion with chordome. Protooncogenes ETS82 and  ERG have

beern mapped to this chromosome band.

The results of ploidy analysis performed on both classic chordoma

and  chondreoid chordoma by Mitchell et al 19 were wunrevesling.

Roth exhibited e

erntially the same proportions of diploid  and
tetraploid examples. OF interest is occcasional finding of  aneu-
ploidy in classic chordomas, whereas none of the chondroid tumors
were aneuploid. The significance of this finding is unclear in
that the behavicwr of the aneuplcid lesions was similar tae that

of diploid tumors,

5
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SUMMARY AND CONCLUSIONS

1. Twenty eight chordeid and chondreoid tumors encountered at  the
hase of the skull during 31 years from 19656-1995%  were studied

retrospectively.

2. Male predominance was noted. The lesions cocourred more  pre-

dominantly in the third decade of life.

Z. Most chordomas and chondrosarcomas of the skull base drise  in
the clivus and have an esccentric spread. The spread in owr series

was significantly more towsrds the right side.

4. These tumors are essentially extradural. In our entire series
poe of the tumors had an intradural extension despite the large

sizes of the tumsrs.

Y. Grossly, the soft tissues like major vessels and oranial

nperves adicining the tumeor are displaced around the tumor.

6. The internal cerotid artery, even in its fixed intra-petrous
segment is displaced along the anterior border of the  tumor  in
all cases. This finding has not been reported in the literasture.
As the tumor is leocated in the depth from the suwrface, cognisance
of  the exact relationship of the tumcor to the internsl carotid

artery has significant implications in planning  the surgical

atrategy.



7. The caverncus sinus and its cranial nerves are displaced on
the dome of the tumor. Essentially the tumor has &  sub-cavernous

sinus extension.

&, The functional affection of all the cranial nerves appears  to
be secondary  to their stretch rather than direct dnvasion  and

destructicn.

9, In the present series the difference in the long term  outcome
af chordoma, chondroid chordoma and chondrosarcoma was not sta-

tistically significant.

10. Most of the surgical resection were either only biopsy or
partial resections. The edact correlation between radical total

resection and the long term outcome could not be estimated.

11. Chordoma arising in a child was seen to behave in an unustal-

Iy aggressive Torm.

1Z. O rouwtine HE staining chondroid elements could be identified
in a sigrificant numbers of chordomas and they show an ismunchise
tochemical profile that is identical to the non-chondroid chordo-

mas., Thuas the ters Chondroid chordoma should be maintained and

morphologic and immunohistochemical criteris be  routinely
used  to distinguish it from chondrosarcomas to allow for more

studies to determine its prognostic sigrnificance.

449



1%, The treatment of chordoma, chondrossrcomas  and  chondrodd
chordoma is esesentially similar.
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