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Treatment of cavernous sinus meningioma:.
long—term outcome and lessons learned

OBJECTIVE : We retrospectively analyzed the long—term outcomes in patients with cavernous
sinus meningiomas (CSMNGs) treated with the various treatment modalities including surgical
resection, radictherapy, radiosurgery, and clinical cbservation to find out an opfimal strategy
in selecting a treatment option.

PATIENTS AND METHOD : Of the 77 consecutive patients with CSMNGs treated between
1986 and 2004, 60 were followed up for more than 36 months, Thirty—six (60.0%) patients
were female. The mean age of the patients was 52+12 years, and the mean follow—up
duration was 83+46 months. The population was divided into four groups including the
microsurgery group (n=26, 43.3%), the observation group (n=1, 18.3%), the conventional
radiotherapy (CRT) group (n=10, 167%), and the radiosurgery group (n=13, 217%) according
to the initial treatment modality,

RESULTS : The actuarial tumor control rates were 84.9%, 78.3%, and 41.8% at 5, 10, and 15
years, respectively. Adjuvant radiation therapy using (CRT) after surgery seemed to be
positively associated with tumor control, however it did not reach the statistical significance
(p=0.277). The patients treated with CRT or radiosurgery as an initial management also

showed better outcome in terms of tumor control, however which was not statistically
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surgery group, 1(9.1%) of the observation group, 4 (44.4%) of the CRT group, and 1 (7.7%) of
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(30.8%) patients of the surgery group. Failure of fumor control was negatively related with the

outcome of the functional status and the cranial neuropathy after long—term follow—up period.

Conclusion : Considering a high rate of tumor progression after long—term follow—up period,

CRT and radiosurgery seem to be optimal. However, in terms of the functional status and

cranial neuropathy, observation also seems to be an effective modality. Based on our

experience, selection of a treatment among various modalities for patients with CSMNGs

should be done considering the age of patient, the presence of cranial neuropathy, and the

tumor size.
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Table 1. Presenting symptoms at the time of diagnosis of
cavernous sinus meningioma

" Symploms . No. Cases.
Visual disturbance 17 (28.3%)
Trigeminal symptoms 6 (10.0%)
Plosis 6 (10.0%)
Hemiparesis or Ataxia 5 (8.3%)
Seizure 5 (8.3%)
Diplopia 4 (6.7%)
Dizziness or Headache 8 (13.3%)
Others* 9 (15.0%)

* 6 incidentally found + 2 exophthalmos + 1 hearing difficulty

Table 2. Inltlal management of pahents

Managemen: _ No. cases
Surgery only* 14 (23.3%)
Surgery + radiotherapy 7 (11.7%)
Surgery + GKRS 5 (8.3%)
Radiotherapy only 10 (16.7%)
GKRS only 13 (21.7%)
Observation 11 (18.3%)

* Gross—tolal resection in 4 cases
Abbreviation: GKRS, gamma-knife radiosurgery

Table 3. Characteristics of the groups divided accordmg to the initial management

s __Surgery _ Observation _ Radiotherapy GKRS . -
Mean age (yr) 47+13 6248 50+6 50411
Mean size (mm) 41£13 37+9 44+10 28+6
Mean F/U (mo) 97+48 8071 63+25 74+14
Preop CN deficit 16 (61.5%) 3 (27.3%) 9 (90.0%) 9 (69.2%)
Sekhar (1996)  Grade | 5 1 0 4

Grade |l 8 1 0 3
Grade Il 9 4 3 3
Grade IV 4 4 3 2
- Grade V 0 1 4 1
WHO grade Grade | 23 3*
Grade |l 2
Grade Il 1

* Surgery was carried out due to tumor progression afterwards.

Abbreviation: yr, years; mo, months: F/U, follow—up: GKRS gamma-—knife radiosurgery: Preop CN, preoperative cranial nerve
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Table 4. Clinical outcomes according to the initial managemeni

smgery(hme} Qbsewaﬁo‘ N=11) RTx(N=

L e
Recurrence 7 (26.9) 3(27.3) 10111
Unfavorable KPS* 7 (26.9) 1(9.1) 4 (44.4)
CN function Aggravation 8 (30.8) g 1(9.1) 1(11.1)

Improvement 8 (30.8) 2 (18.2) 4 (44.4)
Stationary 10 (38.5) 8 (72.7) 4 (44.4)
QOther Cx 47 1? g

* In case of the KPS assessment worsened

" Two cases with cognitive dysfunction after RTx; one case of panhypopituitarism after RTx: one case with 2nd radiation-induced tumor
(olfactory neuroblastoma)

' One hydrocephalus treated with ventriculoperitoneal shunt

§ Two cognitive dysfunction; one panhypopituitarism

" One radiation—induced peritumoral edema treated with steroid

Table 5. The results of the stahstlcalanalysts regardlng tumor progresswn

e Fovah 5% Cl

Gender 0.857 0.794
Age (50 years) 1,070 0.908
F/U duration 0.976 0.054 0.975 0.031 0.952-0.998
Preoperative CN dysfunction 1.572 0.500
Sx duration (12 months) 0.761 0.678
Size ()30mm) 1.996 0.374
Size (>40mm) 1.862 0.304
Sekhar grade 4/5 1.334 0.749
Initial radiation treatment 0.399 0.151 0.280 0.050 0.078-1,000

Abbreviation: HR, hazard ratio; Cl, confidence interval; F/U, follow—up; CN, cranial nerve; Sx, symptom

Table 6. The results of the statistical analysis regarding the functional status using KPS

Gender 2.059 0.255

Age (050 vyears) 0.550 0.372
F/U duration 0.998 0.803
Preoperative CN dysfunction 1.007 0.991
Sx duration ()12 months) 1.304 0.734
Size ()30mm) 0.147 0.077 0.159 0.140 0.014-1.827
Recurrence 0.171 0.012 0.137 0.025 0.024-0.778
Sekhar grade 4/5 1.471 0.749
Initial treatment modality Observation 3.684 0.252

Radiotherapy 0.553 0.448

GKRS 4.421 0.189 1.070 0.960 0.077-14.88
Usage of radiotherapy 0.214 0.020 0.506 0.486 0.075-3.437

Abbreviation: OR, odd ratio; Cl, confidence interval, F/U, follow—up: CN, cranial nerve; Sx, symptom; GKRS, gamma—knife radiosurgery
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The median overall progression—free survival of meningioma
involving cavernous sinus was 168 months (95% Cl, 134.6-201.4).
The actuarial progression—free survival rates were 84.9%, 78.3%,
and 41.85 at 5, 10, and 15 years, respectively.

Gender 1.316

0.683

Age (050 years) 1.895 0.342
F/U duration 0.997 0.635
Preoperative CN dysfunction 0.296 0.144 0.274 0.221 0.034-2.178
Sx duration (12 months) 0.913 0.901
Size ()30 mm) 0.458 0.352
Size ()40 mm) 0.368 0.141 0.573 0.562 0.087-3.769
Recurrence 0.065 p{0.001 0.071 0.003 0.012-0.419
Sekhar grade 4/5 1.471 0.749
Initial treatment modality Observation 4.444 0.187 7.579 0.157 0.459-125.1
Radiotherapy 4.000 0.223
GKRS 5.333 0.136 3.425 0.365 0.239-49.10
Initial radiation treatment 1.208 0,778

Abbreviation: OR, odd ratio: Cl, confidence interval; F/U, follow-up; CN, cranial nerve: Sx, symptom; GKRS, gamma—knife radiosurgery
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The surgery only group versus the surgery plus adjuvant treatment
group. The actuarial progression—free survival rates were 70.7% and
61.9% at 5, and 10 years respectively in the surgery only group. And
the actuarial progression—free survival rates were 90.0% and 80.0%
at 5, and 10 years respectively in the patients treated with surgery
plus adjuvant therapy using conventional radiotherapy or
radiosurgery. However, difference in tumor control between two
groups did not reach the statistical significance (p=0.277).

Comparison of tumor control between the groups using the log rank test

0 o
1
E ¥ =t RTx/GKRS
E 08 1 '
=2
w
@
06 ]
[T
=
e
% 04 Surgery/Obs
)
2
o
0.2
P=0.138
0.0
} f t - } f
0.00 5000 100,00 15000 20000  250.00
Months

The radiation treatment group wversus the group without radiation
treatment. The actuarial progression—free survival rates were 77.0%
and 69.3% at 5, and 10 years respectively in the group without
radiation treatment. And the actuarial progression—free survival rates
were 90.0% and 85.3% at 5, and 10 years respectively in the patients
treated with radiation treatment using conventional radiotherapy or
radiosurgery. However, difference in tumor control between two
groups did not reach the statistical significance (p=0.138).
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Qur suggestion for management of patients with cavernous sinus
meningiomas.
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