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[Abstract] Objective To report the method and effect of intraoperative ultrasonography - assisted
microinvasive cisterna magna reconstruction for Chiari malformation type [ with syringomyelia.
Methods Ninty-three patients suffered from Chiari malformation type | with syringomyelia were treated by
microinvasive cisterna magna reconstruction. The skin incision was 1.50-3.00 cm. The bone removal of
foramen magnum was 1.50 cm x 2.00 cm with C, reserved. Dura and arachnoid were incised and sutured
linearly. All of the patients underwent cerebellar tonsillar resection and exploration of median aperture of
fourth ventricle. Intraoperative ultrasonography was performed both before and after cerebellar tonsillar
resection to judge the effect of cisterna magna reconstruction. According to Tator method, the curative
effect was divided into 3 groups, improved, stable and worsen. MRI were reviewed at the same time, and
the result was divided into syrinx disappeared, reduced, no change and expanded. Results The operation
was successful in all patients. Postoperative complications included cerebellum hemorrhage (n = 1), cerebral
infarction (n = 1), hydrocephalus (n = 1), subcutaneous dropsy (n = 2) and were recovered after specific
treatment. All patients were followed up for 6 months to 12 months after operation. Thirty-six cases were
improved, 55 cases were stable, and 2 cases got worse. The MRI showed that the syringomyelia shrinked or
disappeared in 90 cases, no change in 3 cases and no expansion. Eighty cases were followed up for 30
months to 36 months after operation, 12 stable cases improved, 1 stable case got worse, while the others
remained unchanged. The MRI showed no change was compared with previous follow - up imaging.
Conclusion  Microinvasive cisterna magna reconstruction is a surgical procedure with mininal injury,
quick recovery, stable effect, fewer complications, and high security. Intraoperative ultrasonography
provides reliable data and is easy to perform.
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Table 1. The symptoms and signs of patients with Chiari
malformation type | with syringomyelia (n=93)

I R 2% 3L 1% (%)

HiER
A i 17(18.28)
S 39(41.93)
A% 20(21.51)
7 W PR 3 10(10.75)
JRRE S ek B 55(59.14)
zh 39(41.93)

PRAE
i 1 B PR 68(73.12)
iIWARCBiE 57(61.29)
INAE ¥ 28(30.11)
MAEERAR 22(23.66)
i 2 55 S5 42(45.16)
95 BRAE BH 1 22(23.66)

TE LR BRI B AT I B TRV B TR MRS L B2
JE 38 2, 3 AT SE AN A

TR

LB R K @R R E A MM, 4 B RR
fise, Sk 4L 2 o PR IE A RL B S K F
JR VI T 1.50 ~ 3.00 cm Y)JF 3k Fz 501126, & #E AE
W, LB PO R ER TR L BRI PR AL
H KIALJG % (0.50 ~ 2.00) c¢m x (1.50 ~2.50) cm, #5
ZIN I A A TS T R e A 2 DS 4y D) R A R
5o T U0 I R A B R S A UL ) i i Ak AR
T 25 FF T0000 /) g s A A 1 D10 Ik 0 T, S8 0% T 0

Bl 1 MRUK A 7, /NI Bt R i ok B2 AfE
%, BOE HE S TS R B A, 25 AR
FR=H la BHEHPRERTLES 1b
FREPRERTARS  1c BT I E 38
AT, REE  1d B T R A
Z 45 17 5 A B JE

Figure 1 MRI findings of Chiari malformation
type | with syringomyelia. Sagittal cervical
MRI shows that the tonsillar hernia reached
margo inferior of C,, syringomyelia appeared in
both cervical and thoracic spinal cord, but the
signals were not uniform. Long T, weight
(Panel la). Long T: weight (Panel 1b). Syrinx
was usually rounded and in the centre of spinal
cord (Panel 1c). Sometimes the syrinx is
irregular due to myelatrophy (Panel 1d)
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Figure 2 B -mode ultrasonography findings before dural
incision (a: tonsillar hernia exceeds C; level; b: bulb and
spinal cord are located at ventral of tonsil of cerebellum; c:
a part of the fourth ventricle of cerebrum can be seen)
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Figure 3 Intraoperative B-mode ultrasonography findings
after partial cerebellar tonsillar resection (a: cisterna magna
reconstructed; b: partial unresected tonsilla cerebelli)
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Figure 4 Pre - and post - operative MRI findings.

Chiari malformation type | with syringomyelia is
observed before operation (Panel 4a). The syrinx is
shrinked obviously (black arrow indicates), and the
shape of cisterna magna is almost normal (white arrow
indicates) at 6 months after operation (Panel 4b)
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Table 2. Result of cisterna magna reconstruction for 93
patients during follow-up period
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