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We evaluated the pullout strength of posterior arch screw (PAS) that was our original
invention to achieve safe and effective upper—cervical fixation surgery. Posterior arch
screws had sufficient screw pullout strength. Compared to Cl lateral mass screw inserted
via posterior arch technique (Tan), there was no statistical significance, however, PAS
was statistically stronger than Cl lateral mass screw inserted directly technique
(uni-Harms). The pullout strength of Tan was nearly equal to summation of PAS and
uni-Harms.

We analyzed clinical results of atlanto—axial fixation using Cl1 lateral mass screws,
especially focused comparing two different techniques between Tan and uni-Harms. Overall
results was satisfactory; high union rate, low complication rate, etc. However, C2 nerve
irritation was highly seen following uni-Harms.

We also reported the incidence of Ponticulus Posticus in Japanese using plain computed

tomography and plain X-ray films.



(BRAHAT : 1)

[ERESETL [ 8 & &t
2009 4 1, 500, 000 450, 000 1, 950, 000
2010 4 1, 400, 000 420, 000 1, 820, 000
2011 600, 000 180, 000 780, 000
&t 3,500, 000 1, 050, 000 4, 550, 000

BF7E5Y8F - I M

Bt D43 - B SABSRERRIES: - BIRAVE

F—U— I REHEEEN, SMUSEA 2 Y 2— BOEREOHE, AMEIIR, HEEBIIR, A4

R

1. WFZEBRMA SO &

B Bl ME AN 22 5 M VR BR Bl HE O A 5 K OV BB 1R
FEVER DGE L. 15 2 R VR A & FREE R Y
U DT, ZE LT BRHESE PRt & F R
EEHBESDBVNATH D, ITH. RHESMIU
A7 Y a—L | SHEHESRA 7 Y 2 —
(Harms et al. Spine : 2002) (Tan M et al.
Spine: 2004) SCHhHEMER A 7 U = — (Wrigt et
al. J Spinal Disord Tech: 2004) % v 7=
BRENMERE B3 M L C & 7208, BRMESMAIEE
A7V 2 —ORIAKEE L TITEER AL
ERBRERIANED S D,

FAxIFBRMEAMABE AR 7 ) = —%E AL, BEIC
5 0B, oA ERTE L, ZORMES
MBEAR 7V 2 — % B 7 BRI HE [ &9 13
Magerl B2 45 trans—articular £ X
WLRETHLHOO, KL L THMUSL 2
(231 2 N B ENIRE 5P 22 FL C O HEE B
IR D FTEEME 7k > T\ D Z & vl &
7z, (Currier et al. Spine; 2005) FA3Ld,
K0l EAEEMEEENZ B LT, 2
ThHrodbifERFEE OHLREIFE T P =7
b ZH5RE L. Rush Medical University %1
VAY T QPRGN ¥ 20 Tl 7 N AV A Lo
BROFAT b ITIEIEARER CT 2 v
T REM 2R SRR R B . T CICBL T OF
HAfE L, FINMES ICH R L TE T,

(1) WNEHBNRIEE 2 [B1EE L 5 2 BRHE 4+ 1) 31
A 7Y o —fi] ARRE

BRHESMAIBE R 7 U = — 1 SR AL D 1175
AN

BRMESMABE AR 7 U o — %% 5 HiI| ATE D fifH|
P

(2)

(3)

(4) HEEEARETRE 2 AT 2EMICKIT S
HhHEREFS A 7 U 2 — O ik

(5) BWITLFEKRET /L OMETFIENZI T 2 H
N

Murakami S, Mizutani J, Fukuoka M, Abumi K,

et al.

trajectory of Cl lateral mass screw and

2008;

Relationship between screw

internal carotid artery. Spine
33:2581-2585.

Mizutani J, Fukuoka M, et al. Application
of full-scale three-dimensional models in
patients wigh rheumatoid cervical spine.
Eur Spine J: 2008; 17:644-649
Matsubara T, Mizutani J, Fukuoka M, et al.
Safe atlantoaxial fixation using laminar
screw (intra laminar screw) in a patient
with unilateral occlusion of vertebral
artery. Spine: 2007; 32: E30-E33
ZTUOHRZRERINCEIET D L. BRifE~D
A7V a—HANIZEE LT, WHBIRE SO
L T OHE B BIRE S & B L S 5 1TiT
BHES DES DI AT Y 2 — & AT
FEHATHAS EDOFERIZEY  TNEH’S
A7V a—=EA4MT e, LILRBBLESD
FINCA TV a—z N LIZ356 O 5
BT 28R TH Y | BIKICHD =D
\ZIX R T — 2 SRR - B 203
HTh D,

2. WFED B
PLERMIIEICE DT BB LU O % H % B
LMNETBHZENAREDORTSH D,
(1) BRHEAR 7 U = — RN Z TR D MBI BE A~



AT LHDOTIERL, TAPBRELIZEZS
o DHRIHNAT D NP DEH AT Y
2 — D5 EFERE L, FrEEEERAE
AW THiT 5

(2) T CICERAIERIY 5 0 il &8 % 7=, BRHE
SMABEA 27 U 2 — % U T BR b HE [ E i
DR RS 2 9%

(3) BBHMEA 7 U o — R NIZ LB AR i) 0k
& U TBRHES B OS2I T D
Ponticulus Posticus (2B L THFT 21T 9.

3. WRED ik
D#H%SAT Y 2 —kE

OHFfEHAEBE IR S R A L=, BRMEZELY
M U7=te, A R~BRHSMIIBEA 7 ) 2 — %1%
SFIAVE (Tan), EEHIATE (uni-Harms) &
AWTHIAL, YD 4{KICERR7 Y 2—
(PAS) ZZHIIN, 2 2 FAMEMESR A 7 U =2 — (C
2P) X8 KT RTITHIAT S, ZOBEN
ZROHER % TR 2 URHRICHR S 7214,
Sl & EREDOLLEAIT S,

OCT Wi % _—A & LT L7 HiHEs 25
BEL AT Y a—B| &YX L o R A
a2,

(2) LR TRBECERARIGH LT\ 5 BRHESMA
BRA 27V 2— % A T BREMHEE ZE AT B L
TX DRI E 9T %0 FRCESRIALL
& EBERIAE & ORIAIER T O RG22
a5,

(3) Hiffi Lo Mo ds K OVHLM CT Eiff & Al
T. HAANIZEIF S Ponticulus Posticus M
FAEMEAHENIL, £72, Hiiv o FrUEB
L OCT TOBWERDELIZE L THRET 21T
Do

(1) B&HAZ Y 2 —5RE

QA7 V 2 —RIAFREEIZE LT

1400

12004

— —
1000+
800+ 4

600

Strength (N)

§

H

T
uni-Harms

400+

200

0 T T
czp PAS Tan
Group

EXDOZTELBRAZ U 22— (PAS) 5l X
SREE XY 812.4 N, BRHESMAIBEA 7 V) 2 —
BRI (Tan) 1% 1132.6N, [HEEEH| AL
(uni-Harms) 1% 275. 6N, & 2 FAMEHES AR A 7
J=a— (C2P) 1%39%.2 NTHO, 527
U o — 1 3AMABEE SRl AE & B EER VS
SWEBELA L, BEEAAEXLY BHEIC
5| & Pk ZBRE RN o T2,

Fio. ERRAZ Y 2 — 3[R Tan, A2
PAS ZR L TWVDH, HRIEDICTAT U 2—
ZHRIANTDHEH DN uni-Harms TH Y, [ HW
Z LT & P & BRI ORI o R AT &
L T Tan ® 5| X & A X uni-Harms 77 A
PAS DfEIZIZIE—FE L TWAHZ ERHL N E
ol

QBEEE &5 X8 & DR

Tan & PAS S EZRALTAY U 2 —%
AT DD N ERETAZ Y 2a—LE
T DL, TNOLOL| EHREMEITEEEIC
Bl 597, - 800N DL | & i X 58 %
A LTWz, —J7 uni-Harms 972 o HAMAIBE
EEMAETCITEEE L SHEREL D



FHCIEDTHB 2380 7,

"]
£ Tan
£ a0 =]

? bl o PA

@ P ° .
o h Uni-Harms

T T 1
100 15D EDD 230 300 3E0 d0Q 430
EMOCT-1

(2) B DT

DTt 2 L0 LB BLEZ R RE T b - 72 fE ]
R L LRI (Tan) & EHERIAE
(uni-Harms) & DRI 21T o7& 2 A,
WAL b R2EBRENEGEOLNTEY ., B
ANELNEM TIHEERLITRD b
o lz, HEHERIARED DM C2 Mkl
TEIR D EFEL & FF 2 DIEBI N B RICHFEIEL
e, BERIARETCITERETH -2, i
MEFBEHABENERIC D72 -T2, Uik
N %SRINER L OESERAEE IR
WCERRAZ Y 2a—RIANFETH D03, 78k
THHEHANEDIZ S BN X0 A RAEREN
EEZOND, BHESMUBLA 2 U = —% v
TEBREAHERE ST, XD THRIEOFHRE
HT 57 EHEAOZ VY v~ TFHHE
AR EOEIREDIRIEIC L TH AR
FiFERE LT M TE B,

@ LRI 1% BSORE D 43 BT 9> © BRHESMAIBE 2 &
U a—RfIABIZE y FERSAZ Y 22—~
v REMmTHRIEBEOLAZAEL DEHFNH
LT EMHEMNEIRSTZ, By RBRAZ Y o
=~y FED & 2mm PLEEHLTWDS &%
BB OD AMERIZA L D A[REME S /RIR X
Niz, BHESMUBEA 7 U 2 —D/HHEE LT
DZIAF RS ADOHEITHFYITH Y |
BT XD RER B2 E O RTREE S &
0. SBDOERDLBHBHFI-NDLEEZATH
%o

@ HAANIZEITF 5 Ponticulus Posticus (24
THBELE LT, CT mifg 82 JER 2 I 7o fb
B35 1% Ponticulus Posticus OFEAAE L 1T
8.2/8—k v hThotz, CTHEREH
23, B N UEE KD B BZEEN RN
ZERHBENERS T,

5. EARRRMLE
(BFgEfaet . BFIL5yHIE J OSEHETT e
T

(FFER) Grom)

O A MW, mEERR, gaARM=E, KEE
. KEWEE  REMEE S IC BT 5%
SHERMEBIEI DL 25 8 5 [A] H AREEIE At
Fleeais 2012.5.17-20  #5UHD

@ Mizutani J, Fukuoka M. Suzuki N, Otsuka
S, Inada A, Abumi K, Muro H, Otsuka
T. Occiput erosion following C1 lateral
mass screws. 3 annual meeting of
cervical spine research society
asia—pacific section. 2012.4.21-22.
Fukuoka, Japan

@ A M, mERERR, gaARME, KEE
. KEFE(E €2 nerve irritation
following Cl lateral mass screws.
Compaing two different techniques &
8 4 [A] H AR TEAM B P PR =
2011.5.12-15 Ml (7 = 7B )

@ Mizutani J, Fukuoka M, Suzuki N, Abumi
K, Otsuka S, Otsuka T. C2 nerve
irritation following C1/2 fusion
surgery. 3" annual meeting of
cervical spine research society
asia—pacific section. 2011.4.28-30
Busan, Korea.

® K5 M, mERERR, gaARME, KEE
T, KREFEE  BRENHERE S I 2 S8R
HERAHI R N2 ENT D AIREMEDN B D 5
4 0[5 H R FHER R T2
2011. 4. 21-23 HOx (7 =7 BAfE)

® AK#r M, mERER, gaARME, KEE
i, KEMEE  RIATERNZ bl U 72 BRAE
SMABE A 7 U o — % F U T2 BREhME [ E I
DR &1 1 6 [BFEE AR
BHEEARI S 2011.4.7-8 AN

(@ Mizutani J, Fukuoka M, Suzuki N, Abumi
K, Otsuka S, Otsuka T. C2 nerve
irritation following Cl lateral mass
screws. Comparing clinical results of
two different techniques. 38" annual
meeting of cervical spine research
society. 2010.12.2-4 Charlotte,
USA.

AR M, mRE, $aAR=E, K
. KEWEE RHSMIBAZ Y 2—%
W BREVHEEENT 28 1 9 [ H AHHE
A UARNVRA T — g VR
2010. 10. 28-29 FL1%

© KB M., @R RARE, AREE,
ERNMp—, M EBZR IEER, EA
TR, HH M, gaRh=, KIFEEE &
B 2 d 1T D FIME B & BRHESMAIBE 2
7V o —h5| R EREITE T D MRAT



-QCT ZHWTC- 2 4 [ AREEIF
FAFLEEAANAES 2009, 11.5-6  ffiE

6. WF7EHik

() Wiz

KA 1 (MIZUTANI JUN)

KT BTN R - REFBEEZFIER - Bh#
W7eE% 5 70326156

(2) 9oy

#&  FFF (ABUMI KUNIYOSHI)

eE R - RIEERE T X — - HiR
94 %5 - 00159419




