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[Abstract] Background Chiari malformation type [ (CM- 1) is one of the soft tissue anomalies in
craniovertebral junction (CVJ). This kind of soft tissue anomaly usually develops with bone anomaly, such
as atlantoaxial subluxation, basilar invagination, platybasia, C, assimilation, etc. For these complex
combined anomalies, the treatment remains unaddressed. This study was performed to evaluate the effect of
posterior reduction and internal fixation with posterior cranial fossa cranioectomy decompression for Chiari
malformation type | with basilar invagination, atlantoaxial subluxation, and syringomyelia. Methods
Patients with basilar invagination and atlantoaxial subluxation treated from July 2004 to September 2011
were reviewed. Including criterions were made to screen matching patients. Including patients were
retrospectively analyzed on both clinical outcomes and radiographical results. Japanese Orthopaedic
Association (JOA) score was used to evaluate the clinical outcomes, while the syrinx maximum size was
measured on transverse view of MRI T, image. The results were analyzed by SPSS 17.0 using ¢ - text.
Significant difference was considered when P < 0.05. Results Fourteen patients met the including
criterions, including 4 male patients and 10 female patients, with a mean age of 31.86 + 11.36 (standard
deviation, range: 17-51) years. Mean JOA score preoperatively of 14 patients was 13.07 £ 1.59 (standard
deviation), while that was 15.57 £ 1.02 (standard deviation) postoperatively (¢ =9.946, P =0.000). The mean
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syrinx size was (7.05 £ 1.98) mm (standard deviation), while that was (2.21 £ 1.91) mm (standard deviation)

postoperatively (¢t = 7.271, P = 0.000). There were no procedure -related morbidity or mortality happened.

Conclusion

Direct posterior reduction and internal fixation with posterior cranial fossa cranioectomy

decompression can obviously improve the clinical outcomes and shrink syrinx for patients suffered from

Chiari malformation type | with basilar invagination, atlantoaxial subluxation, and syringomyelia.

[Key words] Internal fixation (not in MeSH);

Syringomyelia; Cranial fossa, posterior

Dislocations;

Atlanto - axial joint;  Platybasia;
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Table 1. Essential data of the patients in this group

T ST 2 E oA T )
P N VN A i VN
1 L 24 BIAAD AOA KFS Cy-5, PFD 53 13 16 8.73 1.12
2 L 28  BIAAD AOA Co-2, PFD 50 13 16 6.92 1.22
3 % 44 BIAAD AOA Co-2, PFD 48 13 15 7.05 2.46
4 % 31  BIAAD AOA Cy-», PFD 45 14 16 6.87 0
5 © 37  BIAAD AOA Cy->, PFD 45 14 17 6.11 1.95
6 ks 20 BIAAK AOA KFS Cy->, PFD 45 12 15 7.30 5.25
7 % 43 BIAAD AOA Cy-2, PFD 40 11 14 5.97 2.73
8 % 22 BIAAD AOA Co-2, PFD 36 12 15 8.78 1.16
9 % 42 BIAAD AOA KFS Co-2, PFD 36 12 16 8.60 3.73
10 % 44 BIAAD AOA Co-», PFD 32 15 17 9.13 6.38
11 k'S 24 BIAAD AOA Cy->, PFD 31 13 15 9.66 0
12 b 51  BIAAD AOA KFS Cy-2, PFD 6 13 15 2.60 232
13 L2 19  BIAAD AOA KFS Co-2, PFD 6 17 17 6.98 2.59
14 % 19 BIAAD AOA Co-2, PFD 6 11 14 3.93 0
FHE (R £s) 13.07+1.59  15.57+1.02 7.05£1.98 221+191
fi 9.946 7.271
PiA 0.000 0.000

TE : BL: FOUR Y104 s AAD : BEARHEBAL s AOA : BERL A4 s KFS: Klippel-Feil ZRG1E s PFD : /5 55 U [ A

ZINIRF AR )3 AT JCAT: fof i RAE AR s A BT 6 A o TE A T EL A S S IX R fifp A Al S TR
JERR B R . FARATE JOA W2 AT BE 2 A XA 2%, Jil L it 400 o 52 10 o 22 /00 I 4 265 440 20 i
RANMELRIER R 1. 140IBETL—OIHARTE T A8 ALY HESD K AR, L 220

HRIEHARIGIET . P& TR I 7 28 ek F1 N B W A R XSS Rt

A B HERETJOA PES 44 13.07 £ 1.59 R H i OC T i 3 52 A X W T 1 p 28 A0 BT R IR 9T AT
JEHEE 1557+ 1.02, FARAMIGHEZ R HA 5% HFEFT . EAEFARABMFEAR X, HHIE
B X (1=9.946, P =0.000) ; A {ij & 25 T K /N3 57 H AT g8 — , BIVak 30 55 0 00 fife ) 5267 0 ol 3 A8

H(7.05+1.98) mm . ARJ54i/NE(2.21 +1.91) mm, HPUGE . BT ARARANGT A Tk

FAMEUEBRERAZRITFE XL (1=7271,P= A MR R E WS B B i B BE 98 B K PR B Hb

0.000) o IBYT 5 A A BB 38 T RKME I AL K i i M1 B 2 R AR T ARG AL 2 T OF RIE o IR I AT % T R B

LB IR B 509% LA 15 58 42 5 AL, A 8 25 1 B I 46 LT, AR Ui E © S TR

N I R AR 5 AR 2 i, b 3 5] S5 8 S R 58 S AT R I AR e SR I AR RE R T (HL i T I R
AR ,2), TEHE UE SR T 51 200 58 5 DB 1) B A T R =

A X T R 111 B 1B AR HE R AL, Chiari [ BB

MG T )7 A X S8 — o H 1930 4F van Houweninge

— P AE B X TR 09 A2 2 vk K B BTIR IT AR AE Graftdijk B Y0 I M 53 980 5 AR VA 7 Chiari 1 %Y i

5] it

B 43 I TE LI, & BE ST ohus sk T R B A A e B R =X
5 200 A2 L DX R ) s B A 3R R 40 2 2R, HYRIF RO AT T R AYIRIE ' S B 0 A

TR B BERG KRG W R 2R ETE 4G 00 R 3T A T X o 58 R B B 45 4 b B 5
TEAXHE AL | 505 T L 7 MRS L Chiari T BUBEE & SNBOCR o A 5 F AN, fUS 58 08T e G i X fif i
TERCML G A . R T R B R B B AN BRI T A A SR AT AR B AT S 3 AR DU Y R A



E AR SRR 42 2012 8 A 1285 41 Chin J Contemp Neurol Neurosurg, August 2012, Vol. 12, No. 4 . 421

1 GHEH . 22% . WGRFI N AL B0 EE R, W R
AU B B ) T BE 5 JOA T4y 125 o B ER A R
N, PO U RE LB AR B A LR R R S BN B RS s
Chiari I UM 1o ARECMA X LA 1b RETRRA
MRIME#E  le AREIRKRMCTEE 14 RJF6 MR CT
T A RS, R A B S RS [ A5 30 e ) 5 A2 AL, B Sk
A G FA s AR R e RE6 DM
MRI & 5 52 7 15 86 25 W ORI B ol . ARJF RV 36 1,
I A i PR A 3 B BB JOA TR RS = 15 B2 otk
B, 37 4 I R BB SRR P, WU BRRAR , DU A
RS ME LA JOAT N 149) 20 ARHTKRALCT
AR U R R RO JBE AL R RS R A A
Chiari I WL 2b  ARHT MRIAE 2 %, fUI U6 5 HXHE
WAL BERL LA B BEAS AT Chiari T BB 2¢ RJE 74
J i MRUAS #5852 /5 B 82 I D0 B 4i /- 2 ARJa 7 A i
G 3t Yk 7% PR 140 05 XM J O ik g il 22 S 0 2e R
J5 18 A AL X 2R AG A S 7S AL SR P LA JOA P43 17 43
Figure 1 The patient is 22 year-old female, who complains headache of occipito-vertebral junction, hypoaesthesia of bilateral arms. Her
physical examination indicates hyper-reflexia of bilateral legs. The JOA score is 12 preoperatively. X-ray, CT, and MRI study indicate
there exist basilar invagination, atlantoaxial subluxation, axial assimilation, and syringomyelia within cirvicothoracic spinal cord and CM-
1. Lateral X-ray study preoperatively (Panel la). Sagittal MRI study preoperatively (Panel 1b). Sagittal CT study preoperatively (Panel
le). CT study 6 months after operation indicates anatomical reduction of atlantoaxial subluxation and basilar invagination, and a bony
fusion is achieved. Syringomyelia is improved (Panel 1d). MRI study 6 months after operation indicates a well improvement of
syringomyelia. She is followed for a period of 36 months. Her symptoms show well improvement and JOA score increases to 15 (Panel
le) Figure 2 The patient is 37 year-old female. She complains of headache at occipito-vertebral junction, with numbness of bilateral
arms and weakness of extremities for 6 months, which aggravated during 1 month before admission. Her JOA score is 14. Sagittal
reconstruction of CT study indicates basilar invagination, atlantoaxial subluxation, C, assimilation, syringomyelia and CM- I (Panel 2a).
MRI study preoperation indicates the same with basilar invagination, atlantoaxial subluxation, C, assimilation, syringomyelia and CM- [
(Panel 2b). MRI study performed 7 months after operation indicates the syringomyelia shrinks obviously (Panel 2¢). CT study 7 months
after operation indicates anatomical reduction of atlantoaxial subluxation and basilar invagination (Panel 2d). Occipito-cervical bony fusion
is found 18 months after operation by X-ray study and JOA score is 17 (Panel 2e)
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