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Combining K-line to analyse the relationship between cervical range of motion of patients with ossification of cervical
posterior longitudinal ligament and surgical prognosis WANG Ya-nan,XIE Meng-qi ,XUAN An-wu,GUO Ming-ming, LI
Qing - song,MA Fei,and WANG Qi. Department of Orthopaedics ,the General Hospital of Shenyang Military ,Shenyang
110000, Liaoning , China

ABSTRACT Objective : Combining K-line (the connecting line of the midpoint of C, and C, spinal canal on the cervical lat-
eral X-ray film) to analyze the relationship between cervical range of motion of patients with ossification of posterior longitudi-
nal ligament (OPLL) and surgical prognosis. Methods: A total 42 patients with ossification of cervical posterior longitudinal
ligament underwent cervical posterior single open-door laminoplasty between April 2014 and March 2017 were retrospectively
ananyzed. The patients were dividing into K-line (+) group and K-line (=) group according to the position realationship of O-
PLL and K-line. The lesion of ossification of the posterior longitudinal ligament was not over than the K-line known as K-line
(+). Conversely , the lesion of ossification of the posterior longitudinal ligament crossing the K-line was called K-line (-). Pre-
operative and postoperative 3 months JOA scores were observed ,and postoperative 3 months JOA improvement rate were com-
puted to assess patient’s neurological function recovery. Preoperation and postoperative 3 months,OPLL occupation ratio
(OOR), cervical lordotic angles (CLA) and cervical lordotic value (CLV) were measured respectively. The realationship be-
tween postoperative neurologic functional recovery in patients of CLV>0 group and CLV <0 group was evaluated in different K-
line subgroups. Results: For the patients in K (+) group and K (-) group, preoperative CLA were (14.7+9.6)° and (-6.4+
9.5)°(P<0.05) respectively,postoperative at 3 months CLA were (14.0£8.0)° and (-1.4+10.4)°(P<0.05) respectively; pre-
operative JOA scores were 10.9+3.2 and 11.2+2.5 (P>0.05) respectively, postoperative at 3 months JOA scores were 14.2+1.8
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(54.7£17.6)% and
(25.5+15.7)% (P<0.05) respectively. In the K-line (+) group, there were 29 patients in CLV>0 group at 3 months after opera-

and 12.6+2.2 (P<0.05) respectively,and postoperative at 3 months JOA score improvement rate were

tion, with improvement rate of (52.3%£17.2)% ,and 4 patients in CLV <0 group, with improvement rate of ~ (72.2+7.8)%. The
improvement rate of the patients in CLV <0 group was significantly better than that of the patients in CLV>0 group (P<0.05).
Conclusion : No matter whether the ossification of cervical posterior longitudinal ligament was classified as K-line (+) or K-line
(-) ,the cervical posterior single open-door laminoplasty can improve the neurological symptoms of patients, especially the pa-

tients in the K-line (+) group with better prognosis. The patinets in K-line (+) group,when postoperative at 3 months CLV>0,

their improvement rate was lower than that of the patients with postoperative at 3 months CLV <0.
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FME S5 )5 &1k (ossification of posterior lon-
gitudinal ligament, OPLL) & —% %% J& & i A~ B B
AT S OB AL , H RS TR, H A
R 2 kM, 30 % UL ERE R RS 1.9%~
4.3%'* ; #UHE OPLL R 3 i A 5 SUF5 452 s DA T 7 242
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o I AL 1 AN B, RTRE s R A R 0 i A TR R
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HUE S5 P B AR A BO0T I, HohHERE Y R
ARAEZ 35 B Ja 0 Bk iR 7 h IS 1 R 43
BTN T RERE TN OPLL 3% 1 4MRF 15 T L 15
I PR T AE RIS, oAb 2 3 PR T 2 R il gy
25, A h B EREIE S DL SO RS S i AR AR
SR TG R R, JUHJE Fujiyoshi 81O Y Y
K ZeBg, BI7EBUMEMI A7 X 4 v B 480 Gy K Gy #ES
R R LN K 2 Ja B0 B e iR B i K £
PR K & (+), )z, Ja 0 & Ao kbt K & pk
H K& (=), IR R Gy s 35 8 1 AR B AR Bl fs
H% U8R F AR X F OPLL (835 2 75 RE 8 4R 15 e 4 1) 7l
J& o AHRTA BT RAR A B — R, AR SO R K £
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Wr.

1 #ZRE5RE
L1 mRsoR

PEHL 2014 4F 4 H £ 2017 4F 3 H FILGE1T SiME
Ji B FA T T THE A KSIE A  SHE 5 B 7 i Ak A
42 ), A 55 30 ], 2 12 5], AF i 39~68 (56.4+
7.9)% o KA JOA PF53 4 (11.0£3.0) 53 42 {7l F &
TARBIAT FUHE AL K ik A b St o7 X2k BUHE =1 4
e CT P41, MM MRI Sk #r, AR5 5 8EIE
R ARIESRF & W12 SUHE S DB B 1 e 7%
JiE
L2 mRsA

(D) AR 8 AR H A SHEMI A2 X L 7 b Ja AR
HE KL EXREIT/04, B K& (+) A
K2 (=) A" (WA 1), Her 33§85 50t o
o K2 (+),9 Bl & KN KL (=), A
B IR AR AR AT JOA PRy ARG G B
A6 1) 172 5 R (occupation ratio, O0R ) £ 45 1122 4L B,
2GR LR 1) (2) A4 SHE A= 2y B2
(cervical lordotic angles,CLA), Bl CLV>0 FI CLV <
0,4 K&k (+) 1 K 26 () 4 /835 20 0 T AR H R
G 3 AR E, A EREARE 3 TAR
JOA P45 Je JOA 238 34T 43 #T

B 1 G & Co HER i iy LR B K £k
la. J5 O\ 004 09 5 Ao ALl o K 2, 8L 0
K2 (=) 1b. Ja w0 B AL R K 4,
M K 2 (+)

Fig.1 The connecting line the midpoints of
spinal canal C; and C; was K-line  1a. The le-
sion of ossification of the posterior longitudinal
ligament was not over than the K-line known as
K-line (-)

posterior longitudinal ligament crossing the K-

1b. The lesion of ossification of the

line known as K-line (+)
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x1 MATHERNATTEULBENARDIGKET LR
Tab.1 Comparison of clinical data of patients with OPLL
between two groups before operation

O EERIGED R OOR JOA P43
4531 %5
B (s, %) (xxs, %) (ws, o))
KZ(+)dl 33 23 10 57.0£8.1 46.1x8.2 10.9+3.2
K2 (-)4l 9 7 2 54.1£7.5  49.7+6.6 11.2+2.5
i RN - x’=0.004  =0.966 1=-1.194 1=-0.197
Py - 0.953 0.340 0.239 0.845

1.3 W H 57k

WLEAR AR AR AT ARG 3 4~ H OOR™,CLA, i
HE JE ] BE (cervical flexion angles, CFA ), #i# J5 fift
(cervical extension angles,CEA) , #ii #E fj J& (range of
HUME fif B2
(range of motion in cervical extension angles, RCEA),
0 #E /17 ™ {H (cervical lordotic value, CLV) ™ % JOA
W ARJG 3 A H JOA B, Sk i 1 iy
P PR 2T HEAT 2 R SUHE X 22 F i I o, BRUH -1
B9 5 AKOHE . AR JOA T 43 br e B 17 B 3% 910
S MR vk R I AR Surgimap 2.2.12.1 47
AR, R DICOM #5200 X L A
FEFPHTIF, R Surgimap (90 T HgE47 I 4 .
HARN & A A KA TTEUT o (1)OOR « [SUAHEM A7
X 2 v 1 e A0 A B A i IR RS /HE A T S AR 1
100% ., (2)CLA : Zi#EMIAL X 2™ Cobb i (& 2a) .
(3)CFA : sUAE 8 il 52 X & 15 ™ Cobb #fi (& 2b),
(4)CEA ; SUAfE o ff 37 X 2™ Cobb £fi (K 2¢).

motion in cervical flexion angles, RCFA),

(5)RCFA : 2 A A= Pl B8 9 2 39 ME J il 2 (CLA -
CFA). (6)RCEA : 30 A J it B ya 25 250 M 2F 34 il 22
(CEA-CLA). (7)CLV: i HE i B 98 2= 200 #fE fifr 22
(RCFA-RCEA). (8)JOA ¥4 : AR ¥ JOA TE4r £ %
T A) KA R SISk . IR JOA B3 JOA
U = QRIT JE PR IR IT I PE4T )/ (171697 i VE
43) 1x100%""5
1.4 Gijbefibsg

M SPSS 22.0 S it k47 Bt 3 A, 1 i v
L DL B o 25 (s ) 3R, 21 (B 5004 4 B>k o
K, 4 B 4E I (OOR \CLA JOA $F4% & JOA ik
AR RGER A AL ] B ABCR X RS, 40 K 26 (+)
MM K& (- Az EBHEENZESR . LLP<0.05 JyZ=
SAESIFEE X,
2 HFR

AL FAREFE] (159.6421.6) min, A H2k Il &
(231.7£117.9) ml,
2.1 KZ(+)HMK L (-)dZm1 K

P4 % T AR5 19 CLA .ORR F1 JOA $F43 L
22, RujMARJE 34 HW4LERER CLA 2734
Gt B 0 K L (R LR FE X F KL () dlR#H
AHERBENN A ARG 3 DHMWAEE JOA #7518
AR B NE, AR EZER A ST EE X R)E
3AH KL (+) 41 K £k (—) 4 JOA e 245 5
(54.7£17.6)% F1 (25.5+15.7)% (1=—0.088 , P=0.930) ,
K 28 (+) 4 /5 BA E AR S5 s
2.2 CLV>0 4 #1 CLV<O0 2 Z ] 1) H 4%

() AR AT/ 41 00 K £ (+) 41 88 & v, R

B2 ARAESUEMAL X 2k, 4R ComCr TR 3L A7 (2a) i il 2 (2b) B S5 3z (2¢) YT A1, 53531 Jhy 250AE A= B4 132 (CLA) |, S5UAE Ji it J32 (CFA)

ANSHE S B (CEA)

Fig.2 Measuring lordotic angles of patients between C,—C; in neutral (2a) ,flexion (2b) and extension (2¢),which respectively was CLA ,CFA and CEA

according to cervical lateral X-rays
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x2 MARHIETBULEEFAUEHZEGFENER JOA T LR (3+5)
Tab.2 Results of imaging measure and JOA scores in patients with OPLL before and after operation (x+s)
CLA(®) ORR(%) JOA ¥%43 (43)
2H 51 1% -
EN] ARJE3 1A A H ARJE3 1A AR Hi RJg34~H

K% (+)4l 33 14.7£9.6 14.0+8.0 46.1+8.2 26.6+4.8 10.9+3.2 14.2+1.8

K (-)4H 9 -6.4+£9.5 -1.4x10.4 49.7+6.6 28.7+4.5 11.2+2.5 12.6+2.2

R[N - 5.881 4.819 -1.194 -1.171 -0.197 2.270

Py - <0.001 <0.001 0.239 0.249 0.845 0.029

x3 FMAHERHADHFENLEBEZFARG CLV SEBRE 3 AN AR JOA 5 K JOA BUE 2 (x+s)
Tab.3 Comparison of the postoperative JOA score and JOA improvement rate at 3 months between different preoperative
CLYV groups in patients with OPLL (x+s)

a5 K £k (+)4l K 2k (-)41

2k JOA W4y (47)  JOA B3 (%) 1% JOA 343 (41) JOA B35 (%)
AW CLV>0 21 29 14.3+1.9 54.6+18.4 5 13.5¢1.6 28.1+20.6
ARHT CLV=<0 41 4 13.9+1.5 55.4+11.2 4 11.5£2.5 22.348.1
(i - 0.407 -0.088 - 1.478 0.531
P1f - 0.686 0.930 - 0.183 0.612

*4

FHEANFELEEARE3IANA CLV 2HBRE 31 A JOA 5 K JOA B & % (v+s)

Tab.4 Comparison of the postoperative 3 months JOA score and JOA improvement rate between different postoperative 3
months CLV groups in patients with OPLL (x+s)

a3l K £k (+)41 K2 (-)H

111K JOA P43 (4r)  JOA B (%) 1%k JOA P43 (47)  JOA % (%)
ARJE 34 H CLV>0 41 29 14.01.8 523£17.2 6 127425 27.2+18.5
ARJg 34 A CLV=s04 4 15.6+0.9 72.2+7.8 3 12.5+1.8 22.1+9.9
i - -1.684 -2.261 - 0.102 0.435
PiH - 0.102 0.031 - 0.922 0.677

CLV>0 % 29 #] ,CLV<O0 ¢H & & 4 5] ;K £k (-)
A F b, RAT CLV>0 41 % 5 i, KT CLV <
04l 46, H£AARE 3 H JOA ¥4 I JOA 2t
HHRWE 3, )RGE 3 A AN KL (+) A H
Fh, RG34 H CLV>0 41 3% 29 f4i] ,CLV<O0 &
HABLK LG HABED ARG 3AH CLV>0 4 i
&6 4, CLV=<O0 4% 3 . F4HAR)E 31 H JOA
PEOr S JOA MR IL K 4. R 4 v AL, AR5 34 H
CLV=O0 4l B EHEMARIG 3 1)1 JOA el 0] B AL T
CLV>0 4 .

3 it
31 SR P AIL

SUHE S5 AR L T S 1A S5 5 B K B0l g
0 B ) SUHE 10 ok BE S, 5 A IS 1 — R 2 £
SUME RS T o TEJE DN BRI AE R RN ) BE A A B0
5 5 B IR LR L i pL ] A I8 . OPLL
P B G218, S — B B PRAE AR, ## J2

A B R EL A i 1 ™ T 3l o X T A
I AT AR ) A OPLL 838, H AT 2 R AR
TR Tk i o T R B T AR R R A 22
0, B IR . — BOR TR, BUR N Z0R A HEA AT
05 E T B TR (H S OPLL i1 Ak k310 Hil 1
ERUNNCIE RIS B9 i Ve G SEE A= St
R SR S M PR S BT B TR PR
ELERE T 52 R, W 2 2 S 22 45405 o 53 A1 i TR A
KIF IR Z TR IR, LR B F AR AE Sk O-
PLLG YT Pk 4% T 2 /9 &1, Hoh )5 B e 97
RISHE ARTEIG ST 25 Fh I R 0 SOMER | SIS Bk
AT T R BUS RO ARA TR IR T
A Be AT BUHE 5 BHHES 57 RSO AR 8 8 AT 0E 5
P A 8 A AR ARTEAR G 3RS T — 52 I
3.2 W SUHE S P A AL BUR N R

RERS S SUHERUS T L IN R AR Z , EIWNAE
T OREMOTIE, F4845 SiME OPLL AR His
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I M VISR P52 R & . Fujiyoshi % "F 2008 4
M T K ZMMEE, I DL ) AR S
HAA K K 26 (—) 1 5 725 B 08U 5 A BB 3R 15 R 4T
() BRI RS b UG 82 R . Vedantam 25 BRI 2 5 AR
HISUA 8 19 MR {54540 28 VR4, T 8 R Al 305 3
H S WS R UESE T R FTHUE 88— H B T2
INELG & 52 (Type 2) 8¢ T1 INAUGARAE 5 ok A8 # 42
RARG . 7 %W UESE , B S 5 )
WHAEEESHEILX, MAGEEHEIRYSGES
AR SUE 6 AE G SR T2 InAUg BT S A LA %
VI Z o Maruo S8 "WWFFE AR, £83 A i SUAE 1 2
5HWUE BA — 2 WA, AR AT HHETS 2 5 /N
) 58 M B TG o B K R E LA A S
(ROM=14.4°,23.1°,P=0.009) , ./ i £t 17 zh £ >
20° 11 B3 AR TG A 25 1 XU 3 i 4.583 £ -
wasaki 4 "Bl B 43 M T 66 1] OPLL (2 1 il J5 1%
B, WOHJE A B HE R (R 7 R R RS e iR
MATIREIKE . BRI B AR 3 >60% 1 35 B
B2 RIS , & L TE AR T JOA 43[R
FERB S 52 0 BB TS o Gu S8 20%) 184 il B Z 4T T
2RV, BRAEARJG JOA Bt R NI R4l (2
F=50% ) FIA B2 (838 % <50% ) , WF 58 K 0 72
A MRIT1 finAU& AR 5 02 #0 2 = J $2 7~ OPLL
ARSI 2, A R W6 T AR AR
W& BE DR s S0 R AT JOA TE 43 A Sl A 1 AR LA K
MRI T2 hiAUG i & {5 5 2022 | R 5 40 R S A %
VIXFR o Park 2575 204 4 S5HEE B8 (1) B E AT 80
HE S 6 BTF 1] DR URER AR 9 [ AR, AR5 1E Al & 3R
H UG 5 AR G HEAR M (laminar angle , LA) HA7 —
FE M AH G, 2 LA AR <33°(25% ) By i & R B 3
U B i 25 I R 35 15 O o

K £k MRI 58815 5 Mk s BB S K
N STUREE Bl RE LA KRR T 1] 1) Ff R S5 AR 2 T 50
HESNEF LS 1A R 2R A 5T R K 2 R S0 T
I (ROM)ZE 4, s 5 oE T K 4k (+) 41 K £ (-)
ZHH Y FUMERT N 5 OPLL & % my 4R i s %
Fo MEERALIE S|, 4R E D R R
OOR K ARH JOA P43 Z 1) 22 5 K ge it ¢ 5 L HAR
JEM AR AR KL ABREMNRG
34 JOA 43 B B AR F K £k (+) 41 (P<0.05) , How]
B K 28 (—) 2 8 34 19 1E % S0UME A B ity 3 vl A% % O,
EIEBHEBARA X, #aImKREE K2 KL
(H) AW BE N HA B s ThRE B 45 1, X 5
Z T H A A AT 45 SR — 2, MRl CLV>0 F1<0
W) 85 Fok B, ARNR B ARFT CLV 434l K&
RJG 3 A H B JOA FE43 Fl JOA Bl R 2 6] 2% 7 1y

gt E . MAE 3 4H CLV=<0 741 K
K EHOHABEMILE T ARG 341 H CLV>0 p 44 iy
K 28 (+) 41 /9 8038 I AT e 5 A 547 19 JOA Bl 3 22
(P<0.05), HHAJG 3 4~ H JOA W4y &R T8t #
B X (P>0.05), K& ()@, ARG 3~ CLV
ST 2 WPE FE AR Z M 2 S TS R E L (P>
0.05). it OPLL i3 i il J5 el s 1 ol vl g 5 /i
P FTME % 2 A G, 5 RR 3 S 1) S i 35 B BN T
fiJRIE S EE, WAl RE4E s ARG HA B ph el
T B0 o Kanbara 25"/ [A#f L& T #50HE A4 i 75 20 52 Dok
EMEENEE S B EARE JOA M55 2 [ /)X
., UEH] T SUHE Y e IS Bl BN T R B B Y AR
FHHAWLGAR G JOA WstR . ARWFFE A H R
TR, W T 42 B E A, HOP R RS
Kanbara 7] .
3.3 gk

gr LR, Joie B E SiHE S AT B 2R
K 2 (+) 8 K £ (-) , SiMEJ5 B S0 TF T THES 7 KB
FAREBAE OB AR LT 1 i35 A8 3 1 R AR, D0 K 26
(H) M EH, BB UG RCR . K 2 (+) 4l B 3
ARG 34 H CLV>0 B, ARG 3 4~ H JOA M 344
AJE3MH CLV=0 Wi &2, KZ&4i4 CLV & —
5 e % A5 %50 T S5 Ak OPLL £ 3% 9 5 #h &2 1) fi ik 3%
RSE, RRYSHES B AR 2= 45 S 2 100 AH OG5
Mo (A 2= B T R A8 AE S B 538 1 T REHHIL . fH 2
AW FEREA TR/ Bl U5 I R 3 (OB H 2 BT
HEE Y RBUE . R RERAR N [ TR 1 f8 58 g8 A
5%, e T RFEAS I I BE T LA SO A [R] TR
5 TS

5 & Xk
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