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MR R a- AR )5z Takami AL A5 T saHE v &
04 A8 & PR AT

M B AR kB R
(1 APNFF M B EREEREIMEE 450000 AN ;2 TR ALREBEAEASERE 450000 #EMNTT)

[#HE] B8 0L SiE& ARG Takami FLE0 (Takami’s occipitocervical angle, TOCA )5 Z50HE il & i AH &
PEST, B AR AL R BB B TOCA Yu R, J53% UREE 50 BITEHRIIE | SUER AR | 0 AMs s L FAR L
BB CF FRZE ) I X 28 H, i TOCA & C2-C7 Cobb #f1, BIBMEAMT 2010 45 1 H~2016 4E 12 A T3&
BEA T Ia AL Sl A F AR A TARAF R U 17 55U TR E (basilar invagination, BL) 34 (BL A1) , 7 SUHEMI {57
X R B4R ARG BVZIFI ARG TOCA K C2-C7 Cobb 1, 3 LIRS EIZ TOCA kIR, 5%
1EH 4 TOCA K/ ¥ A B.C =4 (A 41 TOCA<83°;B £ TOCA Jy 83°~89°;C 241 TOCA>89°) , Wit 4E
A B.C =HAFARRN, ARJFBIZ] S AKRBEVIN ) TOCA 55 €2-C7 Cobb MR/, PLKIEHR 4H TOCA 5 €2-C7
Cobb fI R/ 4T ¢ K230 I Pearson AHICHE/MHT, L5 5R - X HRZH TOCA 344 86.2°+2.7°,C2-C7 Cobb ¥ H
17.4°43.9°; X BAZH Je BI ZHARHT . ARKFETTHT TOCA 5 C2-C7 Cobb fAXIEIFAE (P<0.05), A ZH C2-C7
Cobb FAARF 5 AR UK BETTAH [ 22 S o582 5 L (P=0.088) ,{H A ZHH C2-C7 Cobb ff¥41E AR 15.4°+3.5°0
FRWRBETIAT 11.7°22.6°; B ZHFFARHT C2-C7 Cobb £f1 (20.0°+4.5°) AR K FETIIT (21.8°+4.7° ) M L BB H 2% 22
5(P>0.05) ;C A HARTT C2-C7 Cobb ff1(21.6°+2.3°) 5K KBTI T (30.0°+4.3°) A HL AT SR H# 25 57 (P<0.05) .
538 . PR MIBAAE BB E TR SR & A TOCA B EFE 83°~89°FEfgdi/ Xt HiME il B A RE

(R ] UK MFEIE ; Takami BLI ;C2-CT7 Cobb £ 5 T HiUME B2 ; RERL S
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[Abstract] Objectives: By analyzing the correlation between Takami’s occipitocervical angle(TOCA) and lower
cervical curvature after occipitocervical fusion and comparing with the normal group, the optimal TOCA angle
of occipitocervical fixed is determined. Methods: Lateral cervical radiographs of 50 adults(control group) with-
out cervical deformity, cervical degeneration, cervical trauma and surgery were collected, and TOCA and C2-
C7 Cobb angle were measured respectively to statistically analyzed. Retrospective analysis of 17 patients with
basilar invagination(BI group) who underwent posterior occipitocervical fusion surgery in our hospital from Jan-
uary 2010 to December 2016 and were followed up successfully, TOCA and C2-C7 Cobb angles were mea-
sured preoperative, immediate postoperative and at final follow—up on lateral cervical radiographs. Based on
the TOCA of immediate postoperative and refer to the normal TOCA, patients were divided into group A, B
and C(group A, TOCA<83° group B, TOCA was 83°-89° group C, TOCA>89°). The TOCA and C2-C7 Cobb
angle in the preoperative and immediate postoperative and final follow—up in each group A, B and C, as well
as in the control group, were collected for i—test and Pearson correlation analysis. Results: The mean value
of TOCA in control was 86.2°#2.7°, and the C2-C7 Cobb angle was 17.4°+3.9°. In control and in preopera-
tive and final follow—up of BI group, the TOCA and C2-C7 Cobb angle had positively correlated(P<0.05). In
group A, the C2—-C7 Cobb angle between the preoperative and final follow—up had no statistical difference(P>
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0.05), however, for C2-C7 Cobb angle in group A,
surgery to 11.7°+2.6° at final follow—up. In group B, the C2-C7 Cobb angle between the pre—operative(20.0°+
4.5°) and final follow—up(21.8°+4.7°) had no statistical difference(P>0.05), and in group C, the C2-C7 Cobb
angle between preoperative(21.6°+£2.3°) and final follow—-up(30.0°+4.3°) had a statistical difference(P<0.05).

Conclusions: During the craniocervical fusion in patients with BI, the TOCA should be fixed in the range of

the mean value was reduced from 15.4°+3.5° before

83°-89°, it can reduce the impact on the curvature of the lower cervical spine.

[Key words] Basilar invagination; Takami’s occipitocervical angle; C2-C7 Cobb angle; Subaxial cervical

alignment; Occiptocervical fusion
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Fii JBE U1 B 4iE (basilar invagination, BI) J& T fiil
FAZ FLIX I 1 —Fh SMREF AR S HoAT 200G
Jr Bz — HrP L S E Al s AR E SR YT BI
A FZARK, EZEFEFWT LI, o BEAR
Je AR IPIBETT 30T SUHE I B2 S | A PR A5
RE . N SMERN S T ) — RV A
s N EEHEIRF T R A i i — 2P &
Ji | Hh X S 1) SR 3 TA A S R S o A
AMHR O FEARE . B (occipitocervical
angle, OCA ) "HIJ5 ¥ 8 /1 (posterior occipitocervi-
cal angle, POCA)®l, 2008 4F Takami 5§ © #2
Takami ##iffi (Takami’s occipitocervical angle,
TOCA) , FFINFiZ A FEAR PGSR 8| FLREIRIHE [
WA S [ 5 A R S A Z A C R, H
HifT# I TOCA 57T SHE M FE A OCHE T 5
[y TOCA [EEERIRATTE . FRA 1L 4 TOCA
5 C2-C7 Cobb fAlHIAAH I , SRER BI BE AR
HIAIE ) TOCA [EE FBE

1 #Rl5AHZE
11—k

YN ABRUE X RRLL N T HRITE | SHER AR |
HRIMIT R R FAR R, BLALEE . (1)i2W
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(Line A was the parallel line of the hard palate.

the tangent line of the posterior edge of axis.

the First Affiliated Hospital of Zhengzhou University,

R BI; (2) A7) BB e il G AR H G A 35
TR B) XA FAIE R, B3I BERife
PRZE 5y oA

HEBRARIE (1) HEBR M ST | S AE 55950 5
(2) T AL W BERRAEIR AL 5 (3) Bl 177 B 1) i i Pifi
VigtR £,

FEAGRL 17 BlEE TS 4] (235%),%&
13 1] (76.5%) ; H-% 12~60 % (37.9+13.4) ; BT
] 25~90 1~ H , ¥4 69 A~ H (35.5,74) .
1.2 R bR

I FR2H AN K BT 4 ER ARG AR EIZ
(BDARJS 3d) FIAIKBED I TOCA K C2-C7 Cobb
£ (AR IR FALET ) o I LIRS Bl Z] TOCA
T, BT TOCA K/ K& N AL
B.C =4, Hr A HARJ5FHIZ] TOCA<83°,6 f4i;B
HARJG BN Z] TOCA b 83°~89°,5 fi ; C 4L A J5 HI
%] TOCA>89°,6 14,

fdi Ffl PACS X FMH TOCA™ K C2-C7 Cobb
FAUICE 1), RN ORIE, G R, TR B
PRl 3 U5 BOEIME.
1.3 SiiteErik

KHH SPSS 22.0 #ATHE M, S R
T IE A0 DB B AR E 2 (vss) R, AR IE

TOCA 55 C2-C7 Cobb fMHTI (A L1740 B
LONMHEIS D)L C 2R C2 HEMC R P02k ;D 4k C7 HEMKTR
GANL A RS BRI MAFR N TOCA,C 25 D 2 Z ] 1Y)
JefaFRA C2-CT Cobb fii)

Figure 1 TOCA and C2-C7 Cobb angle measurement method

Line B was

Line C was the

tangent line of the lower edge of C2 vertebral body. Line D was
the tangent line of the lower edge of cervical 7 vertebral body.
The angle between line A and line B was called TOCA, and
the angle between line C and line D was called C2-C7 Cobb)
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5340 LA S 50 I 4367 5 M(P25,P75) 2R,
BRI AR i RO B LR o T BOR 4
(B Y FE A m] SR T o A6, 22 1A LUy 2255 Pk is
FHER R ZR 5 25500, 7 2685518 FHEC XA K 59
AH A B 2 52 1E 2550 A5 WK FH Pearson #6565
#r 2 AEIE A0 WK ] Spearman FRAH SR 55,
a<0.05 R BA GRS,

2 H£R

SHRRZHR S | %2 TOCA 5 C2-C7 Cobb ffi%E
TEE R E 1 fi, JEigJE TOCA B & C2-C7
Cobb ffi, B L Z MM G222 5% (P>0.05) . 17
B BT 4L H ARaT . AJFEIZ] . AR KB Y
TOCA % C2-C7 Cobb fll 5L 2, AR5 AP
2 e AR BEIIT TOCA 5T A B35 1245
(P<0.05), A #H B #H C2-C7 Cobb fARHT 5AK K
Rl AH F 22 S eG4 L (P>0.05),C 41M4g
Pr2E S A SRR L (P<0.05,5 3)

Pearson K 36 A0 I/ B4 R B, X BR 2l vh
TOCA 5 C2-C7 Cobb fiZIEMSE (P<0.001,r=
0.480), BI 41 & AHif TOCA 5 C2-C7 Cobb
EIF A (P=0.013,r=0.588) ; K WX B 1 IF TOCA

F1 FEAFELERAENELR (xs)
Table 1 Mean values of men and women at all
angles in normal control group

C2-C7 Cobb ffi
TOCA C2-C7 Cobb angle

5 I(V?ZIZS) 85.6°42.9° 16.8°+3.8°
ale
ﬁF(n=215) 86.9°+2.3° 18.1°+4.0°
emale
p 0.072 0.236

®2 17 GATHIEE REE AR ARFEX] KK FET

AENESER (°,ats)

Table 2 Measured angle results of 17 patients who had
underwent occipitocervical fusion from pre—operation,

immediately post—operation and final follow—up

C2-C7 Cobb ff
TOCA C2-C7 Cobb angle
, AHT 80.4+3.7 18.9+4.4
reoperation

LA ®

Immediately after operation 84.8+5.21 18.524.5
\/_, T Y

FRIK BT 84.4+4.87 21.2+8.6

Final follow—up

1 : D5 ARAT WL P<0.05
Note: DCompared with preoperation, P<0.05

5 (2-C7 Cobb il 5 IFARSE (P=0.002,7=0.695)
(%% 4 N I@ 2~5) o

®3 AB.CZHARASRXMEY C2-C7 Cobb £ ¢
LT E S
Table 3 The ¢ test of C2-C7 Cobb angle of pre—
operation and final follow—up in group A, B and C

AZH B C4H
Group A Group B Group C
P AR 154°£3.5°  20.0°#4.5°  21.6°42.3°
reoperation
o
. XU\%W— 11.7°£2.6° 21.8°+4.7° 30.0°+4.3°
Final follow—up
F 0415 0.203 2.901
P 0.088 0.592 0.003

%4 FHP TOCA 5 C2-C7 Cobb RIS HT
Table 4 Correlation analysis between TOCA and
C2-C7 Cobb angle in each group

PearsonfH 4 B ( X )
Pearson correlation  Significance (bilateral)

L7 41 (n=50)" 0.480 <0.001
Normal group : :

BIZUARH (n=17)" 0588 0013
Preoperation . :

BIHARKBY] (n=17)" 0.695 0.002
Final follow—up : ’

T IEARG

Note: *Positive correlation

3 itig
3.1 AR LIRS T SUER AZ A

OCA A2 [N S HXHE T AT Z 8] Y 58
i, Im R HT HE A 12 AR S 58 2 B, A
Hfh A A B OCA [7E T 10°~20°88 315, 4
OCA 3 I ik pth B 2 AU e 2 R
HHEM S AUEEMEE R, Wang SFhE I AT FEHIA
R ARG R L R T T A RO B (H
& OCA A H AT AR Ho— i T Bl Al e
WA R R 2 2 e R JS 2 i MELAB
A IR G AR AR P R B K R A
AR B A LA 1 — 7 Y DRI  HL = LB 1 3
B ELA N R AL SRR DY Ik S ik
PRl & [ 2 M S A S5 Z MR, Xl
FIARFPARMER T B ARG PN BERI I AIE o

Ja ¥ & ffi (posterior occipitocervical angle,
POCA) KL E FESR S B RALZ ] X 3 F B
DIZk5 C3 M C4 KRG LI EL B .
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i D,

2 IEW4H TOCA 5 C2-C7 Cobb fAHERE B3 17 HIfSUEINMNGEEE AR TOCA 5 C2-C7 Cobb fAHLERE B 4

17 5] G TUT 3 Je 3 AWK Bl 15 TOCA 55 C2-C7 Cobb ik S F 5 WALRGH], BE 4,66 % a KREITHME C2-C7
Cobb -4 35.43° b ARJ5EIZ TOCA N 76.95° ¢ ARJ5 69 4~ H [ F &kt C2—C7 Cobb ffi-h 23.63°

Figure 2 Scatter diagram of TOCA and C2-C7 Cobb angle in normal control

Figure 3 Scatter diagram of

preoperative TOCA and C2-C7 Cobb angle in 17 patients with basilar depression Figure 4 Scatter diagram of TOCA

and C2-C7 Cobb angles in the final follow—up of 17 patients with BI Figure 5 Typical case, male patient, 66 years
old a The C2-C7 Cobb angle of the preoperative was 35.43° b The TOCA of the immediately after surgery was 76.95°
¢ After 69 months of follow—up, the C2—-C7 Cobb angle was 23.63°

201742 M S o X 21 )32 FH POCA #E47
Pl & [ i B EATRETIESE , Ak POCA
5 T 101°~119°8 K43 . POCA 1l )5 B i
RPN Y, (HHOCEM TR
C3.C4 MEZHMURL B LEM , Tok ROV R &
[ 78 1 SR A gE R 2 R I 2
3.2 TOCA X} T SR AR () 52 i

TOCA I (1) AR HME J5 25 V) 26 5 0 P A 726
Z B ff . AHEE T OCA Fil POCA A5 .88 M 5
L | B ) 42 e WA S0l 11 A
PHZRZER 2 (AR 2R H | R AEAR B LAk
ANPRARI A A, 2 A LU/ H = A
FEmAK , 75 5

AHIF 5T 0 IE # 4 TOCA 7674 8] T B i 24
5 ,TOCA 5 C2-C7 Cobb 5 IFAHIE, RN M
A D2 TOCA FAHT, F Kk, 2
R ASFALHT T S0UHE T A QAR 1S R AR s, 0
T EWERT RN E Rl @2 TOCA 3
KB, ARAE VIR ZE AN T 5 HEA 105 B i), —

05 T 1 IR 28 5 7 1B A 5502 [RD /N it
], 53— 77 11 ] BE 23 A S0l 7 11 5 A A
R, SEMAAE Rl R, T SUHERT AR MR K
DAHRIH SEARME AR FadA, BT (a5 [
E W TR RS RN, 17 4 BI A&
HARRT . KIKBEDT TOCA 5 C2-C7 Cobb ffit 5
SRIEAHDC, X ST B IE R4 TOCA 5 C2-
C7 Cobb fifIEAHCMZE R —EL,

C AR RBET C2-C7 Cobb i 5 EH# 4H C2-
C7 Cobb fAZINEAA BEG 25, UWHIRIK
R U7 C2-C7 Cobb fAAT W B A28 ,C 4
C2-C7 Cobb fAARHI S ARIKBEVIAH LA B 501t
2225 UL TOCA>S89°RT , 7 5% W HEH T,
T HER B C2-C7 Cobb AR B2 T ™ 14 K ;B
20 R YK K17 C2-C7 Cobb A 5 1F # 41 C2-C7
Cobb fiZ I Giit 255 , Ul ARIRBE DI BT C2-
C7 Cobb fAA AL B 4+ C2-C7 Cobb £ R Hj
SRR MV LTS 2425 5, UhEA X BI 1T
k2 il 25 [ 2 AR IF TOCA [ 5 7E 83°~89°H] X
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FAE AR BN s A AR IR BT C2-C7 Cobb
15 1EH 41 C2-C7 Cobb i8] B G124 2%
S, BRI BB C2-C7 Cobb £ 1 B AYEk
A5 A R C2-C7 Cobb MR 5 ARG A K
MG 2%5%, 18 C2-C7 Cobb ffi i R
15.4°+3 50 ECAR R BE DT 11.7°+2.6°, 7] I TOCA<
83°H} C2-C7 Cobb fffA /N, T H N
fIfEgE b e geit2e 225, IR AT gk . O
AR, QMRIRZE K A 4% P=0.088, #
$53T 0.05,

2 |, TOCA 5 C2-C7 Cobb ffi 5 IEAHFE , BI
BE LA [ E AR H TOCA [5 72 78 83°~89°H¢
A&, 33/ C2-C7 Cobb MAAREAMERT™ME/N , 1T
K| C2-C7 Cobb MAMREEMERTINIG R, AWML
R, BL BFEATHL B G A T, Fefd TOCA [#
TETE I 83°~89°; H. TOCA 5 C2-C7 Cobb fiZ2
[i7] 52 IEAH O s TOCA. 32 R U S5 iy 5 4 Q A 3
K, TOCA 35 /N S50k i B2 AR A/ |
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