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Intracranial Chordomas and Chondrosarcomas[]
The Effectiveness of Surgery and Radiation Therapy

Young-Seob Chung, M.D., Ho-Shin Gwak, M.D., Hee-Won Jung, M.D.,
Hong-Jun Park, M.D., Sun Ha Paek, M.D.,
Dong Gyu Kim, M.D., Hyun Jib Kim, M.D.,
Department of Neurosurgery, Seoul National University College of Medicine, Seoul, Korea

ntroduction[] The management of chordomas and chondrosarcomas in the skull base is difficult due to the critical

location, locally aggressive nature, and high recurrence rate. The authors present the effectiveness of surgical

removal and radiation therapy on survival and tumor recurrence.

Material and Methods[ Thirty cranial base chordomas and chondrosarcomas from 23 patients(14 patients with
chordomas and 9 patients with chondrosarcomas) were operated in our institution between 1985 and 1998. There
were 15 men and 8 women, with a mean age of 40.7 years. The largest diameter of tumors ranged from 15 to 70mm
(mean 41.5). The extent of surgical removal was subtotal or total in a half(15 operations). In nineteen operations,
tumors were removed by conventional approaches and skull base approaches were applied in 11 operations.
Postoperative radiation therapy was performed in 16(70%) patients. The mean duration of follow up is 50 months(1—
156 months).

Results(] The 3— and 5—year survival rates(YSR) of overall patient are 75% and 67%, respectively. The analysis
showed that 1) skull base approach to chordomas and chondrosarcomas showed a tendency to remove more
portion of the tumors(pd 0.058) but leave more frequent incidence of new deficits(pd 0.047)0 2) larger tumor diam—
eter af—fected the extent of removal(p 0.028)0 3) the extent of removal seemed to be the determining factor for
overall survival and recurrence—free survival(the 5—YSR and RFSR of subtotal or total removal group are 92% and
80% vs. 40% of partial removal or biopsy group)( 4) conventional radiation therapy improved patient survival(5—YSR
of patients who received RT is 76% whereas 5—YSR of those who didn’t receive RT is 43%) but failed to prolong
long—term recurrence—free survival.

Conclusion[] The extent of removal and postoperative radiation therapy are determining factors of patients’ survival
in skull base chordomas and chondrosarcomas. However, none of these factors significantly influenced the survival
in multivariate analysis. Aggressive surgical removal of more than subtotal resection combined with postoperative
radiation therapy seems to be the choice of therapy in the management of these tumors.

KEY WORDSO Chordoma- Chondrosarcomas- Skull base- Extent of removal- Radiation.
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Table 1. Presenting symptoms and signs of patients with
chordomas and chondrosarcomas(NO 23)
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@ Largest diameter(mm)

Symptoms and Signs Number(%)
Headache 19 (82)
Diplopia 14 (61)
Visual loss/field defect 6 (26)
Weakness/sensory loss of limbs 5(022)
Facial numbness/pain 3(13)
Hearing loss/vertigo 2(9
Hoarseness/dysphagia 2(9

2(7%) Compartment :
clivus

sella

sphenoid

CP angle
middle fossa

petrous bone

2(27%)

14(46%)

*n=number of involved compartment
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Fig. 1. The largest diameter (A) and number of involved co-
mpartment (B) of operated cases in chordomas and
chondrosarcomas(NO 30).
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Table 2. The causes of incomplete removal in chordomas
and chondrosarcomas(NO 23)

Cause of incomplete removal No of cases (%)

Inadequate exposure 18 (78%)
Hard consistency 5 (22%)
Vessel encasement (profuse bleeding) 4 (17%)
Cavernous sinus invasion 2( 9%)
Cranial nerve adhesion 1( 4%)
Brainstem adhesion 1 ( 4%)

Table 3. The extent of ftumor removal according to mode of
approach in chordoma and chondrosarcoma(NO 30)

Conventional  Skull base
(NO 19) (NO 11)
Extent of removal
Total 3 (16%) 4 (36%)
Subtotal 4 (21%) 4 (36%) —
- ~1p0 0.058*

Partial 11 (58%) 3(27%)
Biopsy 1( 5%)

*P value denotes the statistical difference between total or
subtotal and partial or biopsy according to mode of appr-
oach by Fisher's exact test.

Table 4. The extent of tumor removal according fo fumor fa-
ctors in chordoma and chondrosarcoma(NO 30)

Extent of removal
Tumor factors

STRorTR PR or Bx

Largest diameter
< 4cm 11 5 ] p0 0.028
>4cm 4 10

Calculated tumor volume
< 18cm3 11 6 pO 0.065
>18cm3 4 9 ]

Involved compartment
<2 9 S ] p00.143
>3 6 10

TRO total removal, STRO subtotal removal
PRO partial removal, BxO biopsy
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OO0 000 00000 000 000 000 (@pho.028).
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Table 5. Postoperative complications according to the mode
of approaches in chordoma and chondrosarcoma
(NO 30)

Conventional Skull base

Complications approach approach Total

(NO 19) (NO 11D
Wound infection 0 2 2( 7%)
Diplopia 1 4 5017%)
Facial palsy 1 3 4(13%)
Lower cranial nerve palsy 1 1 2(7%)
Hemiparesis 2 1 3(10%)
Brainstem infarction 1 1 2(7%)
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Cumulative survival
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@ Survival(months)
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Fig. 2. Survival (A) and recurrence-free survival (B) curves
according to extent of removal in patients with chor-
domas and chondrosarcomas.

Table 6. The incidence of complication at different period according to mode of approach in chordoma and chondrosar-
coma(NO 30)

No of cases with complication(%)
Skull base approach(NO 11)
5(26%) 8(73%) pO 0.023

Permanent complication 4(21%) 7(64%) p0 0.047
*P value denotes the stafistical difference in occurrence of complications according fo mode of approach by Fisher's exact test.

Conventional approach(NO 19)

Immediate postoperative period
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Fig. 3. Survival (A) and recurrence-free survival (B) curves ac-
cording to postoperative radiation therapy in patients
with chordomas and chondrosarcomas.
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