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Surgical Treatment of Foramen Magnum & High Cervical Spinal Cord Tumor

Do Heum Yoon, M.D., Sung Han Oh, M.D., Young Eun Cho, M.D.,
Byung Ho Jin, M.D., Dong Kyu Jin, M.D., Young Soo Kim, M.D.
Department of Neurosurgery, Yonsei University College of Medicine, Seoul, Korea

cervical area to determine which factors influenced resectability, complications, and postoperative outcomes.

O bjective] The authors reviewed 51 patients of spinal cord tumor located at the craniovertebral junction and high

Methods[ Radiological examinations, clinical data, and operation notes were evaluated, and additional follow—
up information was obtained from outpatient examinations. The mean follow—up period was 3.5 years
Results(] The most common neurological findings were motor deficit(72.5%) and sensory change(47.1%). There
was no clinical finding that is considered as pathognomic. Meningioma(18 cases, 35.3%) was the most common
tumor in this region. Total removal was achieved in 45 patients. There was no surgical mortality.
Immediate postoperative motor weakness were encounted in 11 cases(21.6%) which improved in long term follow—

up except two patients.

Conclusions[] The location and relationship of the tumor to surrounding struncture determine its resectability.
Postoperative results were related to the preoperative neurological status and pathological findings.

KEY WORDS[O Foramen magnum- Spinal cord tumor- Meningioma: Neurogenic tumor- Ependymoma: Astrocy-

toma.
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Table 1. Patient’s symptoms & sign

Preoperative manifestation No of cases(%)

Motor deficit 37(72.5)
Sensory change 24(47.1)
Neck pain 15(29.4)
Headache 7(13.7)
Urinary dysfunction 8(15.7)
Cranial nerve dysfunction 3( 5.9)

Table 2. Location of tumor

Location No of cases(%)
IDEM 24(47.1)
IDEM & ED 7(13.7)
ED 4( 7.8)
Intframedullary 14(27.5)
Spine 2( 3.9
Total 51(100)
IDEMO Intradural extramedullary  EDO Epidural

Anterolateral

®

Posterolateral

@)

Anterior(5)

Lateral

2

Intramedullary (14)

Posterior(5)

Fig. 1. Locations of foramen magnum tumor. The Most common location of foramen magnum tumor was lateral side of the
canal.
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Fig. 2. Magnetic resonance images in a meningioma patient.

ooo -ooo-goo-oog-gooo-oog

Preoperative image(AO sagittal, BO coronal) showing a round fumor mass in ventral portion of foramen magnum. Post-
operative image(C) which taken 1 year later demonstrating complete removal of fumor mass
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Table 3. Pathological findings of foramen magnum tumor

Pathology No of cases(%)
Meningioma 18(35.3)
Neurogenic tumor 15(29.4)
Glial tumor 10(19.6)
Malignant lymphoma 1( 2.0)
Osteochondroma 2( 3.9)
Ofthers 5( 9.8)
Total 51(100)

goo ooob 00 0 boobo oob obg ooo
1000 0000 OO0 000 000 000 oo oo
000 0000 OO0O0O0OO0 OO0 oooog. oo o
00000 000 OO0 0000 OO0 00O OO0 1o
0 0000 OO0 200 00O OO0O000 Oooo ooo
0 00000@O e00)OD OO0 OO0 ooooo.
gob Oobob 0obo 0Obh Oo0b Oo0b 400 OoOoodo
ooooo.

5. It FHEA

000 10 000 000O@Oooo 350)d ooo
O0.0 O OO0 000 OO0 4500 28000 MRI OO
0 000000O(Fig. 4,5) 0 0000 000 OO0O O
OO0 0O 000.1000 000 000 (kyphosis, goose
neck deformity)D OO0 OO0O.

00 0 bodob obboo oodg ogo g og
0O 000 000 ooooo.

000 OOoooo 00 oo@7o)do ooo oo o
00 000 OO0 000 2700000 OO0 o000 O
00 000 1700000 000 OO0 eOOoOOO O
0 000 00000 100 10 00 oooo ooo o
0000 000 00 000 (Table 4).

465



ooooooooo ooo oo ooo oo

wh

s
) :
h,

.
i‘

=

| ‘ll
A

k>
\.\

-

Fig. 3. Serial MRI follow up in an ependymoma patient

st
5 i '

Al Preoperative MRI show high signal tumor mass with surrounding syrix. BO Postoperative MRI(1 year) indicate no residual
tfumor mass. CO Postoperative MRI(3 years) show no evidence of recurrence.

Fig. 4. Serial MRI follow-up in an astrocytoma patient.

Al Preoperative MRI show low signal inframedullary mass in high cervical cord. BO Postoperative MRI(2 years) show cord
atrophy without tumor mass. C, DO Postoperative MRI(4years) indicated no evidence of tumor recurrence.

Fig. 5. Magnetic resonance images in a ganglioglioma.
Al Preoperative MRI showing round intramedullary mass
in C 1 area. BO Postoperative MRI(6 months) revealing
normal appearance of spinal cord without tumor mass.
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Table 4. Long-term results of extra-axial tumor

Results No of cases(%)
No motor weakness(preop.) 10(14.6)
Normalized 17(39.1)
Improved 6(14.6)
Same as preop. state 4( 9.8)
Total 37(100)
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Table 5. Immediate postoperative results in inframedullary
tumors

Results No of cases(%)

Same as preop. state 3(21.4)
Sensory distubance only 1C7.1)
Aggravated motor weakness 10(71.4)
Minimal 7(50.0)
Moderate 2(14.3)
Severe 1C7.1)
Total 14(100)

Table 6. Final functional outcome in inframedullary fumors

Classification  Preoperative  Postoperative Final
Grade 1 10(71.4) 4(28.6) 7(50.0)
Grade 2 3(21.4) 7(50.0) 5(35.7)
Grade 3 2( 7.1) 2(14.3) 1(7.1)
Grade 4 1 7.1) 1(7.1)

Gradel from McCormick’s classification
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