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BoW Y5 el
AT CT m| =9 BEAHME 8] ek A 55 K E ik 3B 5047

OB EHG E@ET, R, LRAE CEHT
(B B RFEWERELERSE 200040 i)

(FZE] BE B CT &5 01 B E#HE L1~ST 28 M5 A2 2k To AR R 58 JR 55 fifg 1) 2% S 80, 3R IR 5 A 6 T
HERIG T AMEF] Al & 254 B e £ L 73K R 55 24 AR BVERIE R I 12 44,20 12 44 ATTEME CT 23 ek
ARTE LM AR, T L1~ST 45 40 I 2 2 b R S KBS IR MR N O IR A B R A4 £k
BTG BRI B Jebr i 22 Lh RS M 0 RS B bR AR TP R R IR KRV | R R AR A K A
TR GHARFEFR T ORGSR, &R PRFE SRR 39.58+2.60mm, e /ME K 33.38=+
3.26mm ; &M KAE K 34.89+1.55mm , Fi/ME M 30.93+2.99mm ; 7l 5 & w5 R K E N 6~8mm., i KAHE Bk
Fe RAE A 48.05+4.62mm , Fe /IMHE K 42.83+2.28mm; Lo Mt KA K 43.26+3.31mm, F/IME K 38.00+2.53mm; H
L1 2 S1 B#iAs K, MR B v KA R 36.48+3.26mm, fre/MME N 32.1142.50mm; ot KA 0 31.75+
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31mm,L4/5 H 30~38mm,L5/S1 9 25~38mm; Z ¥ L1~L4 4% T Be i =27mm,14/5 } 26~34mm,L5/S1 4 23~
33mm. TLIF A& T flG % 5 A A8 RS 38 2 ds R R DL KRl G & . PLIF fil& 83 KBS M L1~L5
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Analysis of lumbar interbody cage’s length based on anatomic measurement/SUN Chi, WANG Hongli,
JIANG Jianyuan, et al/Chinese Journal of Spine and Spinal Cord, 2016, 26(7): 627-634

[Abstract] Objectives: To measure the anatomic parameters of Chinese lumbosacral vertebral endplates(L1-
S1), and to explore its significance in the selection of interbody cage’s length used in transforaminal lumbar
interbody fusion(TLIF) and posterior lumbar interbody fusion(PLIF). Methods: CT scan and reconstructions of
lumbar and sacrum were obtained in 24 healthy adult volunteers. ~ Mid —oblique diameter, max —oblique
diameter, max—oblique angle, lat—sagittal diameter and width of apophyseal ring of L1 inferior endplate to Sl
superior endplate were measured. Within the same gender and segment, mid—oblique diameter, max—oblique
diameter, max—oblique angle and lat—sagittal diameter of the inferior and superior endplates were compared,
and the length of the fusion under the different operation methods was calculated. Results: The maximum
and minimum mid-oblique diameters were 39.58+2.60mm and 33.38+3.26mm in male, which were 34.89%
1.55mm and 30.93+2.99mm in female, the width of apophyseal ring for which was within the range of 6-—
8mm. The maximum and minimum max-oblique diameters were 48.05+4.62mm and 42.83+2.28mm in male,
which were 43.26+3.31mm and 38.00+2.53mm in female, which increased from L1 to S1. The maximum and

minimum lat-sagittal diameters were 36.48+3.26mm and 32.11+2.50mm in male, which were 31.75+1.64mm
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and 28.36+2.32mm in female, the width of apophyseal ring for which was within the range of 5.5-7.5mm.

Most of the differences between anatomic parameters of inferior and superior endplates in the same segment
(L2-L5) In L5/S1,
lat—oblique diameter(male: P=0.0522, female: P=0.6410). When TLIF was used, the lenght of interbody cage
for L1-1L4 should be no less than 31lmm in male and 27mm in female. As for 14/5, it should be within the

was insignificant except for L1/2 and L5/S1. there was no significant difference only in

range of 30-38mm in male and 26-34mm in female. The range of length was more extensive for L5/S1, with

25-38mm in male and 23-33mm in female. When the cage was inserted, the insertion angle should be

When PLIF was used,

to 30mm in male and 24 to 26mm in female. As for L5/S1, 26mm in male and 22mm in female were good

closed to max-oblique angle. the length of interbody cage for L1-L5 ranged from 28

choices. Conclusions: CT measurement provides the choice of lumbar interbody cage’s length with objective

evidences. A preliminary estimation of the length can be made based on the oblique diameter, the lat-sagittal

diameter and the width of apophyseal ring.

[Key words] Lumbar vertebrae; Tomography; X-ray computed; Interbody cage
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J&i T3 A s REHE ME A ] il 5 R A 1953 4F
Cloward 58 W #4224 O &k B2t by
TR H A AE LU P FP AR . J5 6 AR A K a) Fl
A A (posterior lumbar interbody fusion,PLIF) £
HE (8] FL A HE AR B] Bl 5 R (transforaminal lumbar
interbody fusion,TLIF)

JEHEARE AR 1] 5 R SCHEPR Y 2 — SRRl 5 28 1Y
VEFE BEAE R IE W], A 35 (4 Rl o B2 7T LA &2
HME ] oy B | M A B gt T 5 3 A R e R
T AT L A S T S8 BE DT I ek b IR 2 T
B S R AR P ME AR J5 6 DL E I A %6, Tl &
i UURE ABOCTTTE LA, 3 4 o AN b Skt 3
B R 5 il a8 TR MR OG5 JE 155 A0 HE T RE 5
e S N NG WA VA R 5 A
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T T HEYIFFEM- ) Grant S5MHT Lowe 255 1 7
PRBFTE B L1 T ZAR~S1 L 2 A 4 v ] 25 7 JE
DX R BT DX g 2 5 8 10 3508 T 2 A Oh JE 3 0F 2%
Ji X (P<0.05) , BB %€ 24 (apophyseal ring), &
T KR R R A0 I T R R R A R
b n] 2 i A R TR Bl A g RS E R, b
ARG I AE IR WS 2 (B i To 27 3 K I
AW g A R G A A R e B R AT AT BL A
B o WA ALE o %k N EHEHEZ AR (9 CT I
i, AR T A ZAR A ) PR A R,
TLIF \PLIF A HE ] il 5 s 004 B2 i

1 #ZBEFE
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2015 4E 8 ~12 H, ABtEFHHES 24 K&
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JEAE CT H4 , AR HTPE ] F SOMATON
sensation 64 HEJiE CT Ml (Lightspeed VCT, 7
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ST ) EE R S b SRR PR AL
FOV18cm, i & 1500Hu, % v 350Hu ., $2 e £ 3k
B A | 2k R T A AR K ST A 8] s T
T FLMFmERE(JZE 2mm, )2 HHE 2mm)
1.3 @ S5
131 MESARGE A R e S U R
Bt 5 AR T IR, DU . A S e A
AL A AMI 1 2k b R O AL 5T O fFE AR
OB T F T it A sTAHER IE i 2R, Il £ AOB,
A NMES IR, FAMZE, LI 8 R



o[ A 2 7 2016 4EA 26 255 7 )

Chinese Journal of Spine and Spinal Cord,2016,V0l.26 ,No.7 629

A', T PACS 3.0 QM RGETELA OB
(LA'O'B'=2£A0B) ffiih A’O"id A’ 58,30 O'B’
T Fad AR IE T AR, TS O/ T 24
AT AR AR 2N 31 2%, W AT 0 O S HE S AR EE A O
FELMA T R S (1),
1.3.2  ZHURHE R AR B H AR 1 2 50 2
(DRME L O MRS, O 2 ZHT AT s
(RE B I MR B Tn, 8 SCH R AHE . L O
S S, IO AR N i k4% I B Y R K
8,10 M B Tmax, & N e KAHME , Tn~Tmax B
RFEHETER 43500 & 2k Bt Tn A1 Tmax BT 55 7Y
BiEHRW (BREX) KE, 25ic K Rl |

Rin2;Rtmax] Rtmax2, &G & H4&k OB’ 5
Tmax T 7E ELZk 1 J& A1, 10k die KA ANGmax
(E2),

(2) M I ARAZ « 2B T A6 T R T 2 MR V) 2k
KOV TFAZ OV e 25 S o5 SMEIR I % v
—H Lk, FEHENR S — AT 250 5 S HE 1A
AIE 2T Lo P AT LR BE PL K, a2 SRR
ARAZ | TR] BN 26 B P Jir B 55 1 117 )5 1 28 26 (% I
B XO)KEE, 254 Rpl ,Rp2 (K 3), i 44
W TR 45 12 43 L1 F&ARE ST
b (B N 10 A2 ) A IR 2 S8
133 EmMAHKEITEAX  (DTLF @A

pedicle;

max—oblique angle)

apophyseal ring)

1 a~c {HHE G T 2 I AME SRR T M A 5 AR Z T CT (O, ME 5 AR &5 L AOB, M AR A1)
d ZARJZ M CT(O" HES AR &L O TEAM M A 8 ; LA'0'B'=2LA0B)
AR EHE R ARTE CT b ZARJZH CT(Tn, P AR ; Tmax, fix K AHE ; ANGmax, iz KA
BHA) ¢ ZMHUZ CT(Rinl \Rin2 .Rtmax1 .Rimax2, i J5
o R S A EME IR TET CT b ZARJZ T CT(PL, MR 4% ;Rpl \Rp2, A5 4 3 B R A K )
Figure 1 a, c¢ Sagittal CT from a healthy volunteer b CT on pedicle plane(O, origin of

B2 a f#k

HERARKE) B3 afd

£ AOB, pedicle angle) d CT on endplate plane (O’, projection of origin on
endplate plane; £ A'0O'B'=2A0B) Figure 2 a Sagittal CT from a healthy volunteer b
CT on pedicle plane(Tn, mid—oblique diameter; Tmax, max-oblique diameter; ANGmax,

¢ CT on endplate plane(Rtnl, Rtn2, Rtmaxl, Rtmax2, width of
Figure 3 a Sagittal CT from a healthy volunteer b CT on pedicle

plane(PL, lat-sagittal diameter; Rpl, Rp2, width of apophyseal ring)
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i (PR ) =Tn-1/2 (Rin1 +Rn2) ; (2)TLIF fil
& (KB =Tmax—1/2 (Rtmax]+Rtmax2);
(3)PLIF filt & #8=PL-1/2(Rp1+Rp2).
14 SEitorbr

K HI STATA 14.0 G340 K gl b 47 42
T (1) & A LARRHE XS NS 50~ B 1H
e 2, AL G ME S AR/ Tn . Rinl .Rtn2 . Tmax .
ANGmax Rtmax1 Rtmax2, (2)4£/ 2R 54845
XN 2 E S YA AR 2% 1 4E PL.Rpl .Rp2.
(3) PCBARE) Y Bt [ ZepRoxt i 2 80025 S e i A
A G E R L SEO LA R A BN 22 (I
IR M IE 2SR50 A, FHECRT ¢ k5, s =z, ) R 7
A7 B % (Wilcoxon matched—pairs signed—
ranks test), DA Gt rf B Lot idie R
JEVRUAM G 56,4638 /K #E @=0.05, P<0.05 B A S it

RSN
T B XKoo

2 H#R

L1 FZM~S1 b 2B ph 4 KoMl % R 42 %k i
SR brEZE 1 £ 2 PR, R
o, BE Tn R KMH A 39.58+2.60mm, Hi /MA
33.38+3.26mm, Ze 1 Tn e KAE K 34.89+1.55mm,
e /IME R 30.93+2.99mm , LT 12 13 HE
{2 % N a1 B 5 N TR A 2% N Y B R 1 2
HEPR LA~ST %/ anlEl 4 Fios, 15 55 B =3

KEEZ) 6~8mm , Hr B AR, B Tmax e KME
4 48.05+4.62mm , fix /NMHE A 42.83+2.28mm, % 1
Tmaxfix KA N 43.26+3.31mm, H/ME K 38.00+
2.53mm, LN A L1 £ S1 B4k, i 5
Fiim o Ja 5 B i R B KT o e KRk
4 ANGmax Z A/, Kl 6 fras . M R IR 4%
H, Bk PL e K(E A 36.48+3.26mm, fie/ME N
32.11+2.50mm, Zc P PL i KAE M 31.75+1.64mm,
B /IME N 28.36+2.32mm, A8 fL Fa 4 h T L3 14
MEAR b 2 i ik 21 B K i s A HEAAR LT 12 5§
MR HEAR LS ST 8/, & 7 B, A e 8 w58
RIPKEL 5.5~7.5mm, Hrp B Ak,

AHIE T B N Zebxd i S 8025 R sk 3 3k 4
Jis o, 1.2/3 1.3/4 14/5 % 1.1/2 L5/S1 i w5, A A5
B BB N S BRI A, ERZE
TGt B, it B att, 78 L5/S1 1B
e, XS ER A X RIS R E
Tmax (B, P=0.0522; % 1 , P=0.6410) .

MRPEHUE fL A # KT EAR, HEBAE
BRAR TN BT Al AR 0 G S R S R R R A
R WK 5.6, TLIF flG #5814 B B B P L1~14
£ 1 BV =31mm,14/5 & 30 ~38mm,L5/S1 J
25~38mm; & M L1~14 275 BtV =27mm, L4/5
26~34mm,L5/S1 & 23~33mm,PLIF il & 25K 50
I Mk L1~L5 4577 B A 28~30mm, L5/S1 77 Bt A

x1 BHUHfEEMEESH
Table 1 Oblique and lat—sagittal parameters for male

Sfi #HA) (Oblique ) 1 %% 1) (Lat-sagittal )

Endplate /£ AOB Tn Rinl Ritn2 Tmax ANGmax  Rtmaxl Rtmax?2 PL Rpl Rp2

(®) (mm) (mm) (mm) (mm) () (mm) (mm) (mm) (mm) (mm)
51284215 38.65:3.05 7.05£1.04 7.975159 42862226 38392440 7145151 1172288 3387272 6.13:112 7215149
12 Iil[irior 51.53+2.42 38.47+2.55 7.03x1.30 7.21+1.01 42.83+2.28 38.37+6.89 6.40+1.10 11.04+2.26 35.27+2.68 6.83+1.49 7.05+1.47
L2L12rl;§rior 51.53+2.42 39.21+2.11 7.38+1.46 7.41+1.41 44.11x2.44 36.64+4.09 8.35+2.10 11.37+2.46 35.34+2.48 6.65+1.27 6.56+1.63
13 Iﬁlfféﬁor 47.94+3.07 39.58+2.60 7.07+1.21 6.83+0.94 44.21+2.35 34.09+4.03 6.88+0.83 9.98+1.22 36.48+3.26 7.08+1.37 6.68+0.87
LSLEn;g'ior 47.94+3.07 38.85+2.32 7.98+1.89 7.95+1.89 45.62+2.30 31.80+£5.76 10.11+3.06 10.35+2.99 35.70£2.66 7.19+1.69 6.60+1.38
14 [:fjpl;rior 43.55+2.34 39.21+2.69 7.45+1.41 8.41+1.45 46.27+2.76 30.78+3.44 7.81+1.84 10.79+1.72 36.24+3.37 6.68+1.29 6.90+1.50
L4L§1;£'ior 43.55+2.34 37.23+2.30 7.74+1.47 7.75+£2.03 45.96+2.41 25.88+3.50 9.64+2.29 11.63+2.68 35.36+2.73 7.02+1.66 7.30+1.88
L5 Lésuplt;rior 32.59+4.04 36.57+2.08 7.23x1.66 7.00+1.52 46.37+2.89 19.69+3.96 7.60+1.98 9.39+2.04 35.10£2.62 5.85+1.22 6.93+1.57
LSLiSnberior 32.59+4.04 35.53£2.90 7.69+1.71 7.33x1.31 45.89+3.38 19.74+4.19 9.01£1.93 9.54+2.22 34.46+3.35 6.58+1.78 6.95+1.27
Stk 20.73+5.40 33.38+£3.26 7.98+2.10 7.69+2.27 48.05+4.62 15.38+3.29 10.86x4.20 9.42+2.09 32.11+2.50 5.80+1.76 6.17+1.29

S1 superior
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Table 2 Oblique and lat-sagittal parameters for female

sk A (Oblique ) il %% 1] (Lat-sagittal )
Endplate / AOB Tn Rinl Rin2 Tmax ANGmax  Rtmax] Rtmax2 PL Rpl Rp2
(®) (mm) (mm) (mm) (mm) ©) (mm) (mm) (mm) (mm) (mm)
LlLilnfz oo 50325242 3284:177 6215125 5755139 38.00:253 3443:462 6245133 970:1.77  2003:151 5.56:0.88 4.85:1.42
inzup:rior 52.10£3.04 33.84:1.56 6.55:1.14 6.27+1.59 3801:1.81 37.22:3.92 6.71+139 9.33:2.44  29.80:1.89 6.28:0.85 5.20+1.39
mL?an‘r o 5210304 3438:1.84 7182100 6755143 3894x226 36.09:367 7.14£120 9.45:2.58  30.60:183 582:1.05 5.17:1.08
L Iirior 49.632.33 34.89:1.55 6.88+0.92 6.57+1.14 39226220 35432416 6.62+1.05 1008:243 31442162 6.29:0.96 5.58+1.60
L3“i3nf£i0r 49.63:2.33 34.59:1.48 7.99+1.29 8.00+1.68 40.01x1.84 3229:3.85 8.03:0.80 1050:181  31.75:1.64 6.95:0.97 6.18+1.21
Mﬁ:;m 44.30:3.03 34.40:1.84 6.811.05 6.93x1.01 4141:224 2953:597 6.91+1.13 9.57+224  31.71x150 5.97+1.03 6.14+1.20
e ffr oo 44395303 33.96:224 8082201 7.64£1.53 41775278 2643:382 9.55:1.08 1024x153 31756147 7205166 6.12+1.19
s [irior 3426+6.10 33363.00 7.60+131 7.13:1.24 4223:297 22612649 7.62+1.54 9.17+1.72  31.59:190 6.47+1.40 6.67+1.09
LSLfnf?; o 34265610 33.00:237 9.04x1.16 7165124 4270:266 1891:356 9.93:1.98 9.76x127 3152187 7712136 595:1.22
SLL 54834600 30.93£2.99 7.38+1.24 847+1.85 4326+331 14585354 0.83+2.55 10442288  28.36:232 633:125 6.17+1.76

S1 superior

26mm; @M L1~L5 4575 BE A 24~26mm, L5/S1 75
Bl 22mm,

3 iWig
31 AW IR

LM AE KRBT R, HEfR LR
TR AN AR T =y W] =N I
B LR LRI SR ATS SRy — 2 W R
FRLAAFAE B Ry R 2N MER A 1T A 7]
B LR S AL THERR A B T FME R] £
Z 8] FEIEH A HURAS T, M 35 20 F 2 By 1A
i) 45 BEAZ AL S0 AMEDR ,  [R] i ELAT S 4 1500
(1 FH o i A A il R S R o R B 2
B AE IS B 1k f A g AR 4 i AR P17 53
BN g e il B DR, R UEARE RS . fhaknT
WL, LA A 1 2E R S A O A 15T T
e A FARIT R EEARE A A T2 Lk,
AW 27 35 30 3k 45 o 2T 3ok o S A 5 2 F T 11
A=) ) 2 E R HEAT TE A5 . Grant SF1LL B AR
3mm RSO A 11 B 1R 62 4~ 24k
(L3~S1)#EAT H F7 3R 5, 3 3k 1 IR 28k oy S Al 5 4
FRAF 55 ) — AR AN Ti) X 38k B AR [R) 95 B 1 2k
] DX 3 A6 ) ) 2 e S A AR L, AR o
Rk S IR]— 2 AR A R A e i B B B, o
Jei M g 2 B e vy X ek, MR e A

TR o [R— Bt L 2 il B B B AT, Ao
HER T 2 B A7 ME A L 2B RS B i 1 24 40%
(e SR 2 far . P=0.0080; i Ji . P=0.0027) , Oxland 45
WAIRL P RAR A R R R BESE T L3~L5 B LR &4
A 1Rl TRRE K B[] — A [A] X
T2k A FVRE B A5 B 2 S [ (P<0.0001 ), Hirp A&
MR J5 T B8 Fp R IR 2k nr B A B bR 2 A W
(SN R 2 & 1l T BT = A L 0l S 2 S/
MR R 28 g7 B R 3 BH S K R AR SRR
Oxland 25 18 XF M 20 2 B 1 J Jmy 38 2B ) g 22 A%
b o b B0 25 B i 5 R B MR AR L JRy 1 34 1
N AT T B 33% , 32 48 b o AH I I 35 B AIS (B
AR AT . P=0.04 ; il BF . P=0.01), LA 42 H 4 BR &
M R AR S R o A2 By 1A 5 A 7 TR
IR RE T B S EE ], Lowe ZEL T ) | 4501
L XF 65 A A SK R A A A T AS TR ER A A A
ARG, A8 AR TP T A I AR B ) R PR
M i 5 25 g by e DX B8 A S i R A DX, mT
PLRE AR IE AT 78 A2 1 B A5 DX A5 1) 2 5 412 0 A B
B, AT LI A 2R AR R s (Y B A AT A
32 MARKIE SRS AR I LR R
Matsumura EIFSE A& B, 244 (8] @il & #5755
TS A3 ) LR 2 R X R 2 A LA o i AR i
LM 30% 0T, RJIGUIRE R4 R E T (P<
0.05) ., Tl K 2% TLIF PLIF R AEH 1~2 4
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B4 BT Tn 2B (A . mm) B S HERKEE Tmax ZEFE (A cmm ) B 6 KM M ANGmax 21k
B (RALe) BT MR PL AL E B (B mm)

Figure 4 The variation trend of mid—oblique diameter (mm)  Figure 5 The variation trend of max—oblique diameter
(mm)  Figure 6 The variation trend of mid—oblique angle (°)  Figure 7 The variation trend of lat-sagittal diameter

(mm)

x5 BURMAERKE
Table 5 Interbody cage’s length for male

®3 BUHMARTRETLWESHEER(PH)

Table 3 Differences between superior and inferior

endplates within the same segment for male(P value) e TLIF PLIF
Sj;f%m PL Tn Tmax ANGmax Segment Tn(mm) Tmax(mm) ANGmax(°)  PL(mm)
L172 00000 06458 09288  0.9885 L2 3135 11 3837 2833
12/3 00180 02094 08354 00551 1273 32.63 35.78 34,00 20.60
13/4 02515 02281 01847 04167 13/4 1108 36.97 2078 20.45
14/5 05952 01958 05571 0.0007 L4/ 20.46 —_— 19.69 5871
15/51 00227 00186 0052 00235 15/51 25.55 3791 15.38 6,13

6 ZUMERKE

x4 TEEARTRETEZERSHER(PHE)
Table 6 Interbody cage’s length for female

Table 4 Differences between superior and inferior

endplates within the same segment for female(P value) 5 TLIF PLIF
By . Segment .

S PL Tn Tmax ANGmax Tn(mm) Tmax(mm) ANGmax(®)  PL(mm)
egment
L1/2 0.0032 0.0048 0.9815 0.0387 L1/2 2743 29.99 37.22 24.15
L2/3 0.0796 0.0484 0.5563 0.5968 L2/3 28.17 30.87 35.43 25.51
L3/4 0.5829 0.5654 0.0037 0.1773 L3/4 27.53 33.17 29.53 25.66
L4/5 0.7167 0.2627 0.3855 0.0871 L4/5 26.00 33.84 22.61 25.02

L5/S1 0.0028 0.0107 0.6410 0.0059 L5/S1 23.01 33.13 14.58 22.11
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