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[FZE] B0 BRSO B 2 M =5 MR HERECE R (pedicle subtraction osteotomy , PSO) £ 5 H. 14 H H: &
(ankylosing spondylitis, AS) T & i) Ak J5 ™ i JE (J5 ™ Cobb #f1 =80°) [ & v i %8 L JAE aip o™ il 42 19 35028 8
IR AR A IE R UE 77 3% - BUEUYE 230 B 68 14252 PSO F-7RIA YT I AS T I M IEHE J= ™ i 8 3, v 44 441
2 BT BE PSO TRYT 24 014 32 WY BE PSO JRYT , BEVTES IR 2l 36.50+15.07 A~ . I £ 48 ¥ 7E A i B oK v b
Vil S Oswestery T BE BE i 75 5L (Oswestry disability index, ODI) & & FI A 52 455 ] i % (visual analogue scale,
VAS) ., W& ARRT . ARG B A WA 7 I 9 M B HE S5 7 Cobb ffi (global kyphosis,GK) . 2k i 8K+ fi % (sagittal
vertical axis,SVA) & HE 5 ™ £l (thoracic kyphosis, TK) JEHE AT ™ £ (lumbar lordosis, LL) . B @5 & /i (pelvic
tilt, PT) FHE-E 150 &1 /1 (sacral slope,SS) o K 68 il 437l 42 32 F 15 BEFI XYY B PSO S #0823 ), AR A 3 R
S WEEHEE BT o 00 A0 %) S0 65 43 Shy S AL B 0 o™ T A 7 13 1 L4 & (30 B ), HEEAHE i o™ 0 7 1S ol At M A 4 (38
1), LA T 20 IO T2 9 /N BB 2 o K R g B i oty 28 7 9 o SO R IS JEHE I TOUAS A2 T 13 B 14 K
-, HE— 2B R 1 30 491 S R A e A 4T R TR R A SRR TR LA D B B PSO 4 (20 1)) AR B PSO
(10 B2, fii FH 32 38 4 B AE RFAF (receiver—operating characteristic , ROC ) 1 45 i 2 iX W 21 2 [0] /7 76 8. 3% 1k 25 5%
P AR IR AR 2 S 800 S AT I S (cut—off {H) o #5576 68 191 7 A Ma IEHE J5 /™ Wi B J8 35 | 3252 701 B PSO 4
50U BE PSO 41 8 35 R 5 A 1™ O 43 A TG 1 35 1 2% 5 (P>0.05) , (B2 BUTY B PSO 41 F ARBS [ FE R R
R 2 B E T B (P<0.05) . AR JE BEHERT I TH S A7E LS BlCH: fl AR 40 28 3 AR5 19 LL F SS 2 B 3/ T
L3 5 L4 41(P<0.001) , 1 1 41 48 % A5 19 GK SVA [TK Al PT )7 3 ¥ 22 5+ (P>0.05) ; AN [n] 1) 80 B /K 7 Bt
B AR A 5 WEHE T Y T0 8 1 43 A7 3400 B 2 52 (P>0.05) o 7 30 151 52 300 BL 47 i) B i o7y ol e o 90 i S v
ARG B TK S0 0T A S B0 AR BT B 2 235, ODLL VAS 43 354 B i 803% (P<0.05) , B 1 i & v o i
B B IE 25 % s Horp ) BT B PSO 4 R T 1) GK.SVA Fl LL B 2 K F 545 Br PSO 41 (P<0.05) , X i AR i 2
WA B LS T 25 (P>0.05) ., ROC Higeadras 2 M, GK 1 cut—off {5 94.50°,SVA 9 cut—off 15N
19.35c¢m, LL [ cut—off {24 12.00°, .95 Bt PSO A1 K AEGLEG 2 0 H M BT 1 B4 (57 M Al 228 JRROSE L 1
A v R R S LTS B PSO 21 R e LS 2 49 A (o7 1 DA 8RR 1 19 A ME A R 1 ] i 1 A D P
FEREMT AL, S50 B BO AR B PSO 9 RE N AS o BE M REAE 5 1 W IR i) £ S IR IR ) A T 0 o e
A 3 3 B B e T BB AR RS B E 0 7 R L X GK<94.50° .SVA<19.35em M LL<12.00°1 (% | 1 56 %
JE LT BE PSO LS B R A7 B HEARE W R 0 MR, X T AR AR R A M (GK=94.50° SVA =
19.35ecm K LL=12.00°) (4 3 BT Bt PSO & o 98 [ g A g o™ il 2 %) B Ak 5

[SCEIR ] o R A 48 5 18 A JIBEATE i ™ R I 5 2R 5 R AR ey AR 5 A i ™ it

doi: 10.3969/j.issn.1004-406X.2021.11.04

B 5 %S :R593.23,R687.3 Xk ARIRAD ;A XERS ;1004-406X(2021)-11-0983-09

The efficacy and the selection of single —level and two —level pedicle subtraction osteotomy in the
remodeling of lumbar lordosis curvature for patients with severe thoracolumbar kyphosis caused by

ankylosing spondylitis/LI Yao, QIAN Bangping, QIU Yong, et al/Chinese Journal of Spine and Spinal

FE—EEE N B (1996-) , EF 4 WF5E )5 ] B H AR
L35 . (025)68182022  E-—mail : 1 164144870@qq.com
WIREH BB F  E-mail : gianbangping@163.com



984 opE A A A 2 AR 2021 AR5 31 B 1L Chinese Journal of Spine and Spinal Cord, 2021, Vol. 31, No.11

Cord, 2021, 31(11): 983-991

[Abstract] Objectives: To analyze the remodeling of lumbar lordosis curvature between ankylosing spondylitis
(AS) patients with severe thoracolumbar kyphosis (global kyphosis=80°) who underwent single— or two—level
pedicle subtraction osteotomy(PSO), and to determine the indications of single—level PSO and two-level PSO.
Methods: 68 patients with AS-related severe thoracolumbar kyphosis were retrospectively studied, including
44 patients underwent single-level PSO and 24 patients two-level PSO. The average follow-up time was
36.50+15.07 months. All the patients filled out the Oswestry disability index (ODI) and the visual analogue
scale (VAS) before PSO and at the final follow—up. Radiological parameters including global kyphosis (GK),
sagittal vertical axis(SVA), thoracic kyphosis(TK), lumbar lordosis(LL), pelvic tilt(PT) and sacral slope(SS) were
measured preoperatively, postoperatively and at the final follow—up. After comparison and analysis, the patients
were divided into two groups based on the segment of postoperative apex of lumbar lordosis(LL apex): 30 cas-
es in LL apex at L3 or L4 group and 38 cases in LL apex at L5 or other segments group. Satisfying remod-
eling of lumbar lordosis curvature was defined as the postoperative LL apex located at L3 or 14. 30 patients
achieving satisfying remodeling of lumbar lordosis curvature were further screened out and then divided into
single—level PSO group(20 cases) and two—level PSO group(10 cases). Receiver—operating characteristic(ROC)
curve was used to find the cut—off value of preoperative parameters that were significantly different between
the two groups. Results: In all 68 patients with severe thoracolumbar kyphosis, there was no significant differ-
ence in the relocation of LL apex between those underwent single or two—level PSO. However, longer opera-
tive time, more intraoperative blood loss and more levels of instruments were observed in those who under-
went two—level PSO(P<0.05). After the patients were grouped based on the postoperative LL apex, the postop-
erative LL and SS in the L5 or other lumbar spine group were significantly smaller than those in the L3 or
L4 group(P<0.001), while no significant difference in postoperative GK, SVA, TK and PT was observed be-
tween the two groups. The osteotomy methods and levels were not correlated with the relocation of LL apex.
In 30 patients achieving satisfying remodeling of lumbar lordosis curvature, all the spinopelvic parameters ex-
cept TK were significantly improved postoperatively in both single and two-level PSO groups, and ODI and
VAS scores were also significantly improved(P<0.05). Besides, no significant loss of correction was observed
during follow—up. In two-level PSO group, the preoperative GK, SVA and LL were significantly larger than
those in single-level PSO (P<0.05), but other preoperative parameters were similar to those in single—level
PSO. ROC curves showed that the cut—off values of GK, SVA and LL were 94.50°, 19.35¢cm and 12.00°, re-
spectively. The complications in the single-level PSO group included 2 cases of vertebral subluxation, 1 case
of postural brachial palsy, and 1 case of intraoperative dural tear, while those in two-level PSO group in-
cluded 2 cases of postural brachial palsy, 1 case of vertebral subluxation and 1 case of rod breakage during
follow—up. Conclusions: Both single-level and two-level PSO could achieve satisfying remodeling of lumbar
lordosis curvature for AS patients with severe thoracolumbar kyphosis, and the surgical selection is depended
on the severity of preoperative kyphotic deformity. For those with GK<94.50°, SVA<19.35¢m, LL<12.00°, sin-
gle—level PSO should be firstly considered to achieve satisfying remodeling of lumbar lordosis. Conversely, for
AS patients with more severe spinopelvic sagittal malalignment (GK=94.50°, SVA=19.35cm, LL=12.00°),
two—level PSO should be more recommended.

[Key words] Ankylosing spondylitis; Severe thoracolumbar kyphosis; Pedicle subtraction osteotomy; Lumbar
lordosis curvature
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PR3t R, BT E PSO Al IR 35°~40° () 7 IE
RS TG XY BE PSO Y I 85 R 1T LAk 5] 60° LU
T {H 5 BT BE PSO M EE, WUET B PSO AT
PN ST 8 NI Sl 1| RS AL i 93 ]
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IEREARA S5 L 25 0 R E I R A2 2% TR ™ T3
(1437 T 2 PR o7 2 7 R 1 e T
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MR AS B I SR RS, (A L RE A AL
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2 BT B PSO sl T BE PSO AR & A 8] Aif ™ 0
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o M J o R T I AR SR R R AR A — 2B 1
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PSO FARIGIF I 217 B AS J FEHE J5 ™ W T R
HEAT B 53 BT o 99 AARIE : (1)AS B2 I A 5
Iy W S8 (BB S5 ™ Cobb £ =80°) 5 (2) %52
AT BE PSO BT BE PSO; (3) BT 2 4E LA L, HE
Wk WE 1 422 32 TR DA AR IR F AR I 42 22 B PSO
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it CWO 2204 COWO., #H e R , F— MUt
s [ A 2 it 4R M AT AR, AR e A A
R, A ECE AL T AR KR S
TR MR AL, AR 5 E i T A PR A S AR T Y
P& s (1) 8 3L, m KT 5 (2) T B, T
JRCAb Tk L 5 (3)FEAR I b HEAAR 1 HE 5 AR IR ET
Z G0 A6 T 25 A T P T 2 R I
AT Ui 222 Y B MR L o O R I A, AR ) 2
KA AT R I6] 40 B A | E— 20 A 5 o i 8 T
R AR R 22 2 — AR Y [ 2 1 | S8 U IE o



986 o R A A 2L A 2021 4E5E 31 45 11 1)

Chinese Journal of Spine and Spinal Cord, 2021, Vol. 31, No.11

Taig e LA BE PSO ik 2T BE PSO, TR
OIS A S W A G JRTE R R
P g L AR i RN S W S T E R
AR TS HESEIT T P 8E,

1.3 USRS

A PR AR A AR BE U5 B S Oswestery
) BE P 4% 45 %4 (Oswestry disability index,ODI) &
FUU LA FE IR 19 A0 5 A 4 1 3R (visual analogue
scale, VAS)2 FE AR ARG BOR UK BT I 44 #Y
D7 TRYAR VA o € 5 1K VA G2 9l R 1L = R N1 2 e o
Z 4 B9, (1) M B ME 5 ™ Cobb ffi (global
kyphosis, GK), BVl JEAE J5 o A A b S i) 1
Ui HE Y 2RI St (1) T iR Z IR I £ 5 (2)
FARTHK TR (sagittal vertical axis,SVA), %8
C7 MR SR EYFELR 5 S1 /5 B4 Z 18] 1) /K- BE
25 (3) Mg HE J5 1™ £ (thoracic kyphosis, TK) ,T5 #
T 25 T12 HER T b 2 18] 1) e ff1 5 (4) I
MERT ™A (lumbar lordosis,LL),T12 #E4& |- 2% H
5 S1 B ZE e (EERRIERES ™, T
H RN MEHERT™N ) 5 (5) B AMAA (pelvie tilt,
PT), 28 S1 b2t s XU ik vl @ 2k vh
FU 2 S TR I A (6) Bl BRI (sacral
slope,SS),S1 &M 5K Jefa , seab, e 5%
A Wi ST A ML X 2R B bR Y I HE R
I TS AL
14 Fit2Enik

TH ORI R xs 275, BEHT SPSS 21.0
(SPSS Al , 26 E) Ge it A% i A Bl ik A7 52 3t
GrHT o RABCRT A ¢ K30 bR AT S ARG ARG
SRRBEVIN R =S N 225, MEHZ
(i) F14) 322 28 706 et 3 o 0 N7 REAS ¢ A B LU AR A T, T
Ve K S RO NI (L AR AR 2% T P e e ]
YEH#1E (receiver—operating characteristic, ROC) [ff]
LA 30 191 52 B R 4 i T ME T, i £k A Y AR
# Hp T B PSO 415 XUTT B PSO 4122 8] A7 75 i
FEER MR B ES B BRI FE (cut—off
i), P<0.05 NZERAGHITFEL,

2 #R
2.1 —BGORHAIT AR B

TE 68 1l /& rh, BT B PSO 415 XY B
PSO ZH B FHTEAFE W | P A BE 7 isf 8] | e 3 1k
25 (P>0.05) ;1B 5 5795 Bt PSO 4 AH [b , BT B

PSO HF AR A AR Rl s 2| [ 15 Be it
£ (P<0.05,5% 1), Me4h, BB PSO 4 SE gl B
T %) A T ™ i 2 9 1) R G 20 1), BT A BB
R 45% ; BT B PSO 2H v S B R A EEHE T, il
LR Y R 3L 10 ), BT 7 Ll 429, AL R
R 5 WA T Y TOAS ) o A T R E 2 (P=
0.803,% 1),
2.2 RJE HEHMERT ™ TOUSOA 6] B8 35 1Y AR 2 S 4L
T AL

68 1] F o FE 2 52 BT Bl uUTy B PSO IR YT
J& ,30 ) 58 B I A AT TSR T L3 Bl 14,38
AL T L5 SO Al AE . P4 8 RS 1Y GK,
SVA TK I PT #7683 1 2% 5 (P>0.05) , i R J5
FECHE T TOUASU A7 T LS BH: Al A 21 58 35 R 5 Y
LL 1 SS ¥ & # /N T L3 8¢ 14 41 (P<0.001, %
2), TCIE R HL Y B S BT B PSO, AN [R] A 8B K
S AR S HEHE T O T 1 43 A1 34 TG 3 1 R
(P>0.05,3% 2), U4k, BT BesloslUts B PSO AN
] ) BB AR (CWO 5 COWO) XF AR S5 B HE 1
O 3 A TG 2 35 M2 m (P>0.05, 46 2) .
2.3 SR AP MEME T 4 AR R AR
SO R B2}

1 20 91138 3 B 5 BE PSO (I 1) F1 10 )3 i
XU B PSO (& 2) 52 3R R 47 JIEEAFE i ™ oty 4 5 9 1)

1 BWE PSO AFMMEE PSO AMAOFITHE
MFARYIELLE
Table 1 Comparison of demographic and surgical
data between single— and two-level PSO groups
BB PSO 4l WU B PSO 41

(n=44) (n=24)
Single-level PSO  Two-level PSO

fFie (%) 36.48+10.01 35.04£9.56
Agelyms)
M5 (B
Sex(male/female) 38/6 20/4
g R IE] (min) 361.89+60.15  533.13265.90"
pelallve time
RILAE (ml) 2128.98476548 2888.33+1538.217
Loss of blood
AR S TR T 4 0
Postoperative relocation of LL apex
13 5% 14 13 or 14 20 10
L5 s HAlh LS or others 24 14
LRSS 9.20+1.19 11.42+1.187
Level of instruments
B V5T (1) 36.43+13.10 36.63+18.47

Follow—up (mo)
T (D45 545 B PSO 41 H % P<0.05
Note: (DCompared with single-level PSO, P<0.05
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BE R EER TK 25, 45 GK SVA |LL.PT #1
SS 7E N B A 725 S BUR R ET W] i M (P<
0.05) ; 5 XU Br PSO 414H L, 5715 Bt PSO 4184
ARHTH GK . SVA Al LL B & % /) (P<0.05) , 1 A
HI ) TK PT F1 SS W] TG B & 22 % (P>0.05) ; 7R
J& B AR BEVII, Wil 2 18] AT iR AR 2 S 50
TG 25 5 (P>0.05) s AUHS BE PSO 411 GK .SVA
ALL A5 1E i B 8 LG 595 BE PSO 4 K (P<0.05,
% 3),TK PT A1 SS 1Y %F 1F &t W] 5 5795 Bt PSO 41
FBL(P>0.05) o AR YR BET T, W3 26 i T A5 28084 K
ARDIRT RS S

$ 52 BN B PSO g WU B PSO 1R Y7 I S5

&2 PSOREAFEHEROTAH 68 6l BEFHAR
SR BESEMREHEXEE
Table 2 The postoperative radiographic parameters
and osteotomy-related data of 68 patients with
different apex of lumbar lordosis after PSO

L3 3 14(n=30) L5 sidiith (n=38)
L3 or L4 L5 or others

i REAHEJ5 1™ Cobb 71 (°)

b o oot ) 27.2712.39 30.45:14.51
i ,
& gﬂ %‘Xjﬂf’a&i@\, o 59.62:4046 45.59+37.94
ﬁfﬁ?@éﬁmm) 55.00+13.19 52.47+12.23
Efffﬁﬂfﬁi;)s an 5143£1723  -37.26x12.367
i fgfﬁﬁﬂ%f 19.73210.49 21.53+7.91
gffjmjiﬁ&%) 28.30+8.25 203246467
5 B PSO KT
Osteotomy in single-level PSO
L1 9 5
12 9 14
13 2 5
KT BE PSO #8 KF
Osteotomy in two-level PSO
T12+13 1 0
Li+14 6 5
12+14 ! 2
12415 2 7
A5 BE PSO
Single-level PSO
) 12 12
COWO 8 12
B4 B PSO
Two-level PSO
CWO/ICWO 5 10
COWO/CWO 5 4

D513 5 1441 4% P<0.05
Note: ®C(1mpared with L3 or L4 group, P<0.05

K B T A T o™ il O G T 4 R, 0DI A
VAS P53 ¥4 18 3 2055 (P<0.05, % 4), Hi2, T
WIBEEAR T R AR RBEVIRT, P4l [E ) ODI
TEAFIL VAS P34 08 i 3 P25 5% (P>0.05)
24 RATARZHH cut—off {H

52 B G T T ol 4 E Y 1 30 i) R
ST BERTRUYS BE PSO R 4L 4 1) 7 7
P2 F AR RIAR S0, @ 5T ROC HZ 3 Hr it
THA A ROC M4 F i AL (AUC) R i 5 cut—
off B, £ B PSO 4 MR B PSO 412 [a] R
HIAETE W E 22 RS 80P ,GK SVA 1 LL &
AUC BA LhrgE L =125, Hd ,GK ) cut—
off {4 94.50° (AUC=0.843),SVA [ cut—off {5 Hy
19.35¢cm (AUC=0.795),LL 9 cut—off {f 4 12.00°
(AUC=0.728),
2.5 JFERIAE

PR ZEL S5 T R B O R B A R AL AR
NG EE N R AR ik & g K A ID WS SR BN Sl
VA E PR DT, 7E 20 {338 i 1 B PSO L R
G HEARE T Al R I R b, 2Lt 4 R
B3 FPIE R AE  ALFE 2 19 BE HELAL 1 A A P
T N 2R RRIFERT 1 81 v B AT 24 5 7E 10 5138
BERCY BE PSO 52 3 B 4 A 7 o™ iy £ 5 9 1 AR
FH 3L 3 Bl B 4 FhOFRRE A4S 1 BIA
A7 Al 28 BRI 1 9 A ME T A, (1 B o7
T N 2 BRI AE R ST 3 4E A & A N T A8 R
4 WAL PO RIE I R A 3R L B 2 R (B
BN 20% , WU Bt 41l 40% ,P=0.657) ., 1
hf A5 R 24 10 fB 3 T AR TR AR 5 3 B IR 7 PR
PAJRIE 1 HE 35 TE 28 0o B 20N 5 s i IR A 31 el 3 5 3
9081 AN 11 B8 3 B o R v X R S B AR
HEM & B BT A A 34 K APk b 2 40
F . 30 BB EBEVT R P RS R A XU B
PSO 20 A 1 4] R P 1 e D R i AT T B T
R

3 itig

PSO T A Bl ofe ik 22 b 37 T AS g 22 HE I
MR IE IR0 BT By PSO BT BE PSO
FEIE PR I FH Hh 25 A ) i BRI R B, 5 00T B,
PSO A L, B 45 Bt PSO F- AR A5 88/ L F- AR B[]
B AR D TR S AR F X B
HEJT T 1 S5 I A e IR0 AS i ff
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Mefs M BEm S, FAEEAMKHEHMN. (1)E
HB AR SR 5 5 (2) T IE R A A i £k
Huang 55105 34 {343 32 B3 Be PSO #l 21 fij43%Z
XY Bt PSO 1Y AS 52 i BEEME J5 ™ P B8 8 i AT
P, ABLERAT B PSO AT LI sk # R 4r AS i
o A JS T R R (GK<94°,SVA<18em, LL<
18°) M AL R 41, (HJ2 , 5719 B PSO RE
BN BE PSO SZBL AS HE J i A 5 ™ W HR
1 A L i R A P, E R R LA e AT
PRI, AS A 98 UL 55 B B RN Bt PSO AR Ji5 H 98
) AR T i 2, AE B2 52 BN BE PSO s Bt
PSO 1697 5 55 B B G HEHE T o i 4 32 90 0 P 24 i
Hrh L T AR 225, PSO JRYT AS H O i
HEJS ™ IR E I R Rk #e i — PRI 2 2%

FE AS T M IEME S R B T, A Y
IARA SRART H AL H LIS, PR A T o ot 2k 1) o
AR TR EEH M, BEHERT™N 2 b bR

TR R S AR, 74 B R SO G R 4
SE 1AL 458 B HE 17 00 e ME R R 5 2 N Y
TR R A EEAE T ) B B R 7R
AR H Y AS A ARG AT S AT L3 5 14
SN T 7 2 I AR T O
2 R 1R A 4 A gl 2 422 30 1E 5 B R il e AR R
204 [ A ™ IO A T LS m b A S, O bR
I A IS TR 1) gl S S sk )N, 0 R T A
RO IR L 58 4 0%, X 2R A0 R IEMETE A5 2510
— AR I R AR Y 2 I 2 S TR R AT 4R
T A T e 2R A 22 5 4 5 ) R R R 1 41
W I VT SO Sy A I 7 A BT R 60°+
120, ARWFFEH ARG AT TS T 13 58 14 1 8
) LL A AE X — 1E H P T T LS s
b HE B SRS LL fEiE /D T fE, XK EER
7R S 0 A O 25 2K BRAE 9 3R B T Wi Y
125 Kk 55 R 1) 2 AR AEE B B R 00 Rt

B1 H¥4,55% )" AS MM S O B H I HES ™ Cobb 1 (GK)>80°] a ARG L LML X £k A7 GK 2 89°, %%
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Figure 1 A 55-year—old female AS patients with severe thoracolumbar kyphosis(GK>80°) a Preoperative global kyphosis
(GK), sagittal vertical axis(SVA), lumbar lordosis(LL) and sacral slope(SS) were 89°, 16.1cm, —17° and 17°, respectively b
Single—level PSO was performed at L2. Postoperative GK and SVA were corrected to 45° and 10cm, and LL apex relo-
cated at 14 ¢ Satisfying lordotic curvature of lumbar spine could be observed. No significant loss of correction was ob-
served at 36-month follow—up Figure 2 A 35-year—old male AS patients with severe thoracolumbar kyphosis a More
severe spinopelvic sagittal malalignment was observed preoperatively, GK was 98°(>94.50°), SVA was 33c¢m (>19.35¢m)
and LL was 54°(>12.00°) b Two-level PSO was performed at L1 and LA4. After two-level PSO, LL apex relocated at 14.
Spinopelvic sagittal alignment was restored and lordotic curvature of lumbar spine was remodeled ¢ No significant loss of

correction was observed at 24-month follow—up
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Table 3 Comparison of radiographic parameters between single— and two—level PSO groups in 30 patients achieving

satisfying remodeling of lumbar lordosis curvature

S8 il Nl N AWK i 5 S I i e E R
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Table 4 Comparison of clinical outcomes between single— and two—level PSO groups in 30 patients achieving

satisfying remodeling of lumbar lordosis curvature
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Oswestry disability index(ODI)
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Visual analogue scale(VAS)
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D5 R L # P<0.05
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