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M E B8 it CT 5 R HAENHE SMUNE M JBE AR (posterolateral full-endoscopic ventral de-
compression, PLEVD) 7677 & #5 & 34 /% (cervical spondylotic myelopathy, CSM) 1 3% It Fu 22 21 .
Fik: A 2018 4 5 A % 2020 4 3 Al )R# % £ B CSM A 31 fil, 1T CT 5|2 T PLEVD ¥R,
MEAF TEREES RRLAEL, URAW. REHEERDXRE, AEARW. AFE1XR. 7K. 1A,
3F. 6 . 12 F KR K I i B L5 A% #0320 % (visual analogue scale, VAS) iF 2 fu 3l H R & FH % &
(Japanese orthopaedic association, JOA) %, JOA 1k & ST F R MG AR, WRKFAHLIE. £R:
ARG BEH VAS iF 2. JOA V4. HERNEREARAWNALKE (P <0.01); RKHEY JOA K
SR B1THL. BB 36, (RE903%. &it: Z¥MFH, CT 58 THHE NG IMU
NEFEMBEARGT EF BRBHA TR L. AR HEEHA—FHEK.
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CT-guided posterolateral full-endoscopic ventral decompression for single-level cervical
spondylotic myelopathy *
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Abstract Objective: To evaluate the safety, feasibility and efficacy of posterolateral full-endoscopic
ventral decompression (PLEVD) guided by computed tomography (CT) in patients with cervical spondylotic
myelopathy (CSM). Methods: From May 2018 to March 2020, 31 patients with single-level CSM underwent
CT-guided PLEVD. The work-channel posterolateral angle was measured according to CT images during
surgery, and the minimum sagittal diameter of spinal canal (MSDC) was measured according to CT images
before and after surgery. The pain intensity of cervical or limbs was evaluated with visual analog scale (VAS).
The Japanese orthopedic association (JOA) score and recovery rate were applied to assess the neurological
condition. Moreover, the surgery related complications were also been documented. Results: Compared with
pre-operation, the VAS score was significantly decreased at post-operation, and the JOA score was significantly
improved after surgery compared with that before surgery (P < 0.01). The JOA recovery rate in the final
shows that 17/31 cases achieved excellent, 11/31 in good and 3/31 in fair. The excellent or good rate is 90.3%.
Conclusion: Our preliminary research suggests that CT-guide PLEVD is a safe and effective technique for
treatment of single-level CSM, which is worthy of further study.
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FHERBNMESS (cervical spondylotic myelopathy,
CSM) I PRECH W, 2 B S00HE =) 30 2H 2089 A Al
HE T A 2 23 Kt B00AE  E BE e , aEAH BL 2
A RE, SIEFHEMEARBEES, FHGHMNAE
o IR H AP FARIGIT N T, TRTFRERA
ik BTN E oS4, TMEERFIBRAL
IJE PR AR MY, T R E I AR AR A
F)TFCFARFKR, AT5R H Al PR 3 AR Ak e 1]
e T, AN BEARAN G ERE, TREHE R
B AN AR AL SIMER P, 454 CT SRk S
AL SOt &, FE4F € G N AERAL B, e
BAITIFARH & BE . AW BIAERTH] CT
9125 HE A N B IHE T ARG IR B, B )R
R B RE, g5G CT 51 AN N Ay A [ B Al =k
AR, SRIA T RN EEME, DAl
JRIEEMPERESUE N R N ELTFREN, HHEE
Wi, BEHHRE CT 519 FRFH NS
Je AMIUN B BE 93 AR (posterolateral full-endoscopic ven-
tral decompression, PLEVD) (LI 1) , H-FiRI7#41
B CSM, A FRAIEARHZ AR AT 222
AR, IR RISt — T T AT R D T 5
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1. — %k

2 R B 2R — B R = B A B 2 DR 2 it
(201908050), ZEHY 2018 4 5 H & 2020 4 3 H#tiz
TR EEARERZ N CSM R A 31 61, 55 14 1,
717 B, FEEE 39~83 %, T (52.0£10.2) ¥,
JHRE 12.4+20.5 A, “F15 (0.3~84) A, HC,, 141,
Cus 10l Csg 18 B, Cg, 2 B, 4 45 9™ H s 7Y
BHRAE . I IR AR ERIT T RE
N EN=S

PINIRE: OQEGARBEA . TE ) B AN G
SLAABEIRIIRRR I @ MRIZR: DA —TBUA S
ZEBURNE, REFEREIIEGSE SR,

HeBrbritE: OAREHERRATA . B8 H &7 B
FMER YL, R MIE SR AL @2 BOEBE X M
51 CSM; @it ZE: @RS FIARYE
G®FEIM I RE S5 o

ARATHATHME X 26 MR (WLE 2A, C) (i
MEEE MR E M CT fd) , S58REIR. AR1E]
Wiz Wr, e B8 EBUR X B, AR AT
WK, EFRMEIRIT, WEMINGER, FARBE
CT M AEHAT.
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2. FARITE

AR fEh, F IR, WA ARE, H
A EFEKE IO B1E . CT B e &5 4Mu
NI CEBE R ZEEURM) F A A R 58 ) s IR (L
K3A) , HHUEEEE T, 1% F 2 R BAT 50 5
7 I B AR R SR R, B 127X 150 mm % )44
WP NBEZE A Hbr i, — O T AR HE S AR A
G REREREAMNZ 2 (], CT Hffife LiRE, K
BHS2, By REY K, BN 7.5 mmX125 mm
TAEER, CTHfHE TIEEEME (LK 3B ,
Bi MIEH TAEEE WM . G198 57T R TH i I 45
gEaR 2L, BIERAERR B BR 2. “V” S E v B AR R
WSS, HA ARk CE RS
H 75 1 DK-O-MVS. #ikBH A& 3 mm. A48 k&K
B 15 mm « 2R MAE 0~40°, SRIFPERIEEE L
JZT29032WJ) BE BRAEAR AN 73 AT R N O
FARE AT CATAMM 172 Rk, EEEIE KA
0] 5 53 MRS PR R AN 1/3 ~ 1/2 X35, Ak ME
BOMULZ, FSRE AR SRAKYE, g
FHOMER, SRR H OMSRBET, SHE
I RGHT MR G GG A R, 0 B D R R R
MERR IS 8 5, T BT 2 6 SkoRn o Ath B3l A2 AN 2
R A RETE AL R, RN R FE R I 1) 22 4,
WUl AN E e, 3 AT NI BRI B Sk R
WIRN, BERERENESUEE AL, SR EIM
SRR 002 K DY SRR A SEAT ] AS@E AR, 0
B RENMERI AL R BN R, W TS S A
B R Y, SRR R AR, BT
A ERIENEUEYERR, SRR, R (0
B 3C) , ER W CT HfEihe FAME, Wik
W, LR T/EEE, IR CT Al EF AR

B1 PLEVD FARREHE
Fig.1 Schematic diagram of PLEVD
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(WE3D) , FAREHR. REFERW )G, P2
ANB TS ANTE R E, AR SUFE OR T S ) [R] R g
2, RJa 1 HEEMRI (LE 2B, D), Jo5H B
1 HARERSFE, EMNARAKE .

3. Mg SRR

MEAR S TAR@EE S RO AR, PLAARTT
A J5 HE R B /N KRR AE (minimum sagittal diameter of
spinal canal, MSDC), MZEARHAT. K51 K. 7 K.
1 A+ 3 A. 6 A, 12 H X R X BE Vi I (visual ana-
logue scale, VAS) V¥4 FIZ5iHE H A B FF b2 (Japanese
orthopaedic association, JOA) ¥¥43, JOA Pk ZHJF
IR AR, JOA K2 (%) = (RJG JOA W4r-R
HT JOA ¥F43) / (17- AR ¥ JOA $¥¥43) 1X100, F5r=
75%-+ 50% & 74%-. 25% & 49%. < 25% BN

R Al Z. WRFARHKIHERIAE.

4. geit = o
HHf K H SPSS 22.0 BAFALBRAN 447, VB
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BECLI H + bRUEZE (X £SD) £on, KA ¢ £
BTG 0, P<0.05 AERH S HE L.

s =R

BB TR NI I SE TR, FAREH 2.78 £0.75
(1.75~4.25) h, {EBEit ] 15.52+£5.74 (8.0~39.0) X,
AR TARIEIE S RARA A FE N 37.07° £6.11°(25.1°~
50.5%). ABT. RJF MSDC %359 (0.6040.17) cm.
(1.05+0.19)cm, —FMLLEFAEFGIFFER Y (P<
0.01, WK 4> , HEE B AT EA W R EGE

3L N, o 14 61 (45%) 5E Ak 1 S RE VI,
22 B (71%) 5ERR 6 A Bl V), KRB VIHSE] 10.2+£6.2
(1~23) H. Rif. Rfg 1Kk, 7R 1 A, 3 A
6 A+ 12 A XARIKBEVTH VAS W95 5 N 4.6 +2.5.
26%+1.4. 12412, 0.7£1.2. 0.6+1.1. 0.6=1.2,
0.5+1.2. 0.8+1.3, RJ5 & WA/ Z 575 A

(A, C) RHIHA MRI IR C, MERIELR . MEE SR, FHE™E )L (B, D) RJa MRI B 32 5 U 2 oof

Fig.2 (A, C) The cervical MRI before operation showed C, disc herniation and spinal stenosis that severely compressed the

spinal cord; (B, D) The cervical postoperation MRI showed the lesion in the Cg, level was completely removed and the

affected spinal cord was decompressed.

E 3

(A) RETBFFARNEE, #E i T R MERYIE RRE; B) AP TiREEME; (©) FARSKN, W

y

spine cgrd &

BN RS, PHEMRIAMERR, RIEIRRE, HIEE; (D) KRG CT SR, H MR i B a5 s i

Fig. 3 (A) The optimal surgical approach, puncture needle location and direction were designed under CT image guidance before
surgery; (B) The work-channel location and direction corresponding with surgical approach that designed before surgery;
(C) Endoscope view shows the spinal cord and nerve root achieve completely decompression after the lesion removed; (D)
The bone work hole and decompressed spinal cord were demonstrated on the CT image after operation.
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HailE X (P<001, WES 5 Rar. KRG
1R 7R LA3AS 6 A 12 A KK KBE VT
JOA PF43 43 919 10.1£2.1. 122416, 13.2+1.2,
13.8+1.0. 14.1+1.3, 14.6+1.0. 15.4+1.6.
15115, RESWEHBERITES AGARI¥E
X (P<001, WES ; KIRBEV JOA KE R E
NIRITRCR: 17 Bl BB w3

34 (28] Cysn 191 Csed I3 N AE JIZ 00 950 s P
HILLRE T B, EEFARENZATRE. T
TR RS, A b, SR, MERDAL S . ME[A) AL FE SR
IR RAE. 1 BIARRIEEATERA, REHIE
BEIR G INE, ZAabH 9 HEWE IEWATEIIRE.
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B4 ARJETFARTBEMERE D IR BRI 21K
#xP <0.01, HARATHLL

Fig. 4 The minimum sagittal diameter of spinal canal (MSDC)
**%p <0.01, compared with pre-operation.
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CSM & " I MMER 2B, — B kA4, A
B N SR A S, I PR 5 F R AR T 1
CSM £ MRI _ERILN 45 B sl 2 1 Bl s, RIE
Z B R K TR ME SRR R — 4L, fEAHRH
B2 T2 AU B IS E S, ROz A i
SRR MART Yo i F 00T AR ARG R PR,
AR TR T BT Be CSM O AE A B H3OR i 1k 7 S ]
ik,

CSM # #F- AR A J5 AR % — M, ZZFEA
Wit R CBRRE, FEAREIEZ AL,
AT ok Hs il 5 AR A 22 F T v e R i 5% o S A i
18, EF AR R E AT RE H IS T AR I8 B A O 1 4
3+ AR BURASFB IS T B I AE B 2k
Ja BT RRIE A, AR5 AT BEAFAE ST F LA
2R, e VE R . SRS S 2R LRSS
T R A% 9 188 5 5P S ot P e i 1 0,

T AR SURE T B AR IZ T I RN AT, B A %
FGHANEEAR, EEHIEFIEMIERR T, e
T HIFRFAMFE R REFROR, RN R R,
WD TR B R, HAR R S b B b
B R TT CSM B REAT T 241K, Akihito 25 1Y
LL 8 T P B HE R ) R (cervical micro endoscopic
laminoplasty, CMEL) 5 1% 4t 20 5 K HE B sk T2 R
(expansive open-door laminoplasty, ELAP) 7377 CSM
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Pre-operation 1d 1w 1m 3m 6m 12m Last follow-up

Post-operation

B 5 (A) RJESHE JOA VEA AT FE;  (B) AJG VAS PP BT T R

*#¥p < 0.01, SARRIAL

Fig. 5 (A) The JOA score was gradually improved and significantly changed at each of the postoperative point compared with
pre-operation; (B) The VAS score was significantly decreased in post-operation compared with pre-operation.

*#*P < (.01, compared with pre-operation.
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BT R, BEVE 5 4, 45 R ERPAR RS T RE
PR 1 AR L (CMEL 2 JOA K 2 % 4 57.6%,
ELAP %14 55.5%) ; CMEL H % ELAP 4 R J5 %
PR B kAR, SIUAE N B 2, CMEL 41 2 4,
ELAP 2 1 ], AR I Cs #2848 452405 I K&k
Deng %5 " RIE T 1 6] Cps FH A o gl 7] 45 28
BIRN, ATE A BT T 20 1A w4tk 1) 4 U] B
R, WANTEEREE, TR,

CSM 75 N\ == 2B [ 751 2 i 55 9 0 250 40 ) 3
BHE, ATEEHOR BT LA R PR BRGSO, (H
RN AR AR MEAAR AT FE AR PERRR R 0l A3l
I 353405 XURG:, 17 /5 % T R TE V8 20 2 B i et
TIGMEBEY), BREZ ESCEAR, FEREE
MR BB E B G il B 4045 S KR Bk b, A 20 B
THRSTE NG M BUEY), SfRAsEsiE, HEEMEITE,
Il P i TE A S A BT

M T B MK HATE CT 51 5 R R & IFHN
BER, AFELEBRIMANETFARLE. WKTHK
L, an s 5 B N B TR IE SMEUA BE R, R A
FMEMR 26 1. O 10 4 2R MR 3 et A B —
MK T R B[R B s @ SRR T A7 E A X %2
X OREEIEAEM . JCIL S ) B
A A AR ) L AR I A . A R RR T R Bl AT AR
T R P Al Sk 55 A BE AR AL, b 52 s BB T O A AR AH
MRS B, 454 CT 5l SRSk e e sy,
o b T Dk B 7 R R A 0 3 T K L B BE U
YiTRE (LB 1D, I w e R,

AWFFIE A CT 51 S/ PLEVD $ R s Ih iR 7
31 4l CSM i N . VAS ¥For&on, RIG#. TUE%
IR IR . BE VIR R RE T R IR S, R
WKtV JOA YR FoRiGI7 80k 17 5. K 11 4.
A 361, A3 90.3%, I RCECH FISCHR s e U,
F= B JF K AT A& PLEVD M i 58 i 0] 22 v ¥ 36 1
B, FREZ SRR RS 3 1 AR IR BE Vi i
A R B 70 DUSBRRAC R S LA 77 (TV
B o SHTIRE, RATE SR Z KRR,
GREKE R MK, HEHMEEHERAE™E, M
EWEAMER —ERFR. 3 5 ALk S i
HELOR TR, ZFEFARGENZETRE, MiZd
SIS R (S I < R v D G S 1 e bl
Je, BEER O A B S I T RER RN, kAR
A DIREANT HC A, SECLIEE F AR REL,
T2 A 41495 A TR B B HE B 3R R B AR AL U,
BT %A BN B, AT AR R B R 52 1)
MELSE R —. 1 BIEE C,5 2% CSM A, ARAl
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ToVEATHE, T ARIFER NIRRT BT 1. BRA
I CREHARNZ) o« BT AR f 2R A
TEFARHEAT 90 78, &S5 R F RIS B _E L
11, BN 0. 28R EMAALIE i E §E
ZIEMNE, SCRPEERES . BK. ERMERIT,
B & R BT K R EIRYT . A MRI R iE A i
REPIC LB, ERZEERE, 1 HREEER LY
3%, AISE NIRERBEEE AT E, 2 AR H EHE)
WEATE, ARG 9 HERWKE IEHATEDRE.

PLEVD [X Jj| T 4% 4t J5 1E 0 N\ B 5 5% 1E H A\
BEAR, EIREE T EIMINE, H5RIR A
FE B K. ABFF A 31 619% N 1 F 35 )5 4 A
37.07° £6.11°(25.1° ~ 50.5°), BIREAK T AR
A B B R S0UME TR K DO B L MEAE IR B A5 FR AN
WANEFARPAE, (H5ESEHE PLEVD #
KBS, Jg MU P UAE N — DI 5% .

CT 51 30T AR A A g N U BHAR AL H A5 L
B, BEE. WA e =40 B R, VG
GAMMEBOERTFARB AR T, RATAE I
JEAMUETE N T, Bt fe A A R o R B SRR
KT R T BEBRIAL. Y, V15 R B RR
JOR B FEE S S T S 4T 5 50 Y B Bk L S RS R S
FasE M, RAPRWHE CT 51 5 E 2 4 &
TAEEYE, ETEEERNME, AIHER CT JH#M
i TAEEEIF O SMERBIBR. V . KT R K&
AT St J4E N 7 B, Db BN AE R R 5 T
Ja, PTEIR CT St miEi &, 7, s
EL

A B TR IR A RN A i 22 4 1) T R 2 [ 8 A
B EEIR S T RIE R R . FUME R MR T AR
LA, CAMAE NI A, GRS R U,
A L 25 1A) Gl B R A AN A AR N BRI, i —
W RAE BRI T RE, AR TFEMA XIS TH
KR B 5 23 B T A R 7 00 11 358 20 Al A0
T, SCEEHE S sh A (), PR ) A
BMVEENEE s LU, BB i I 0] Fr 348 A o Jo A3
OYMEAR G i R, MAREARNE R X, F-E ek e
ik JB5 38 Y0 55 0 8 ) PN S ) e AT . TSRS
[ 7E HEAT B R B AR B VR, SR 4 T — AN HEnT LA
LR A A), RN 2 8] D T AR B AR A 28 pkdk
FEFERE MRt 22 4liE . AR RERE, RE
WOOFFBE. PRI, SRR N IR B NN,
(SR 87 PUIE =S 75l NPT <73 IV B S WA
WWERKEE, FEBRARE. M.

PLEVD A rf {5 F (175 i) 15 4 Ol 4 WD BR T il
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K, HMRBAE: KAMEREHL, TTRIRBEE LK,
ASAEERE, HEd0ImA Gt FEE. HE.
I A RosLE, BERGIERD, TR
HE WA M 5 A5 | R RETERE K e 28 B TR
AR CSM o N K 2 B8R ) A B A5 4 S B 14 1
A, CEIN B T EPREEMOCIE A AR, Ak
BERR . Sk T AR AR o R 15 mm,  AHF T
TEAS R IS 3% 95 5 18.2+1.5 (15.6~22.0) mm, i _EAf
38 H1 2 AE R 45 E v T3 2y ) i ) B3, LR AR
AL T AT DA LR Al S 55 2 A FE TR N A FH A 8 2 i
378 355 S5 4, A PR R B Sk o R A I T AR

h
—f

6

SRR HERE S AT /N 23 38 A Bk B
Fig. 6

——

2 7 MR A (19 CSMLB AT PLEVD TR
(A) R CT P HER I 3 B2 B YRS (B) 7 PLEVD A LIEBIERLE: (C) AJF CT 875, A CT K&

> 667 -

TR RE 55 T = r 2 UL b, FEAEFHRAEUEY
ERREE . AHFRE, A 2 fH R ARG R AR A,
H T 2R P LA EH R, 24 k48
) FH o K BE PR o RS CT Sow, 78X Mz i A7
TERR I TR (W 6) , Ak LIk A,
SR N 4T PLEVDL ) (L 7) , RJ56 A
BE VT NIETT R R 4T

AR o H I ) R ) PLEVD 50K 22 4 T Jig 56
fitt, BT REFRXECAMEARME T &G04 18
M, ZEEARNEE MR X IEATFEE LE 5. [
WS FARTE KSR NI RE, el i 77 6] & ki i

A patient with severe cervical bony spinal stenosis CSM underwent PLEVD
(A) The CT image before operation shows the scope of bony spinal stenosis; (B) The work-channel of PLEVD during
surgery showed on the CT image during surgery; (C) The CT image postoperation shows the ipsilateral bony lesion was

removed, however a part of bony lesion at the opposite side hasn't removed.

e A A 1 CSM A AT XUEE PLEVD FK

(A) RHT CT EBURHES A B VER AT (B) RO TAREIEAE; A CT 8w, (C) XUHEE A& i

SOLES

Another patient with severe cervical bony spinal stenosis CSM experienced bilateral PLEVD

m - mnssll

W 202179 9H100.indd 667

(A) The CT image before surgery shows the scope of bony spinal stenosis; (B) Position of bilateral working channels
showed by CT image during surgery; (C) The postoperative CT image demonstrates that the bilateral lesion has been com-
pletely removed.

E; 2021/9/23 14:12:57 ’7



| T T —6—

(T

. 668 - 1 [E P [ 2% 44 £ Chinese Journal of Pain Medicine 2021, 27 (9)

FARAF R IVE T, 4 IRl Sk BBS I 1 400/ T g [2]
AT AR S HCE TS L, LB R I 74T U
SR, W e, T RLE I TR
10 435l ZE A, K S AE TR M T A A 1L .

PLEVD £ A 3d B iF 32 B ME A AL o . B R [4]
WAL TS N Ak 2 R IR B M B B CSM,
R R S M AT BB, {EUR R A BT B
CSM, A 37 XU 5 2 o v sl 60 e
A, %R SRR 31 R ) Sk 2 AR S mm
TN, B A R SR 2

PLEVD H ARIF e 75 & SyE e L/EEE A
K, R TAEEE T W% 5 W, 55 8FREH [6]
W7, WA AR R CT FH BN 1 B 8 Y 2
N TR, 7o ah A 080 N KT S i v
ARy TFAE, T A AR rp A A O 75 R
W EEHGbR: R O S i Bk B SR AL FE . PR AL AT
BRI, AP F AR, T oh de B v gk s 7]
TN R I SRR e 3, [ A A SR FE R
SRR, RN, R R A
ML R S s R, S WA -

A RRREE T REARGA, B
W AT T, RS FEALLE:, H
A [ N 78 [R5 AT 0 LU0 R R TF I 2 7P
W9, % CT 3l S ek, MFERFMHEREE: H
FREACR: B BTN 8] ), %A b R o B [9]
W AT A . A JE BRI T KRR A
IR 2 AL BEHLRTETT, &R 20, it
S S [ 955 175 995 N4 B AR v % I B 4 T R B T 77
TEMIERIE s I ABE T, BB e AR e 1
JARMERZ W pF 2Bkl PLEVD B ARG, 3 (1]
Sy PSR B S, AL T AR B R A G
Bl s X 0 400 SO e e A o ke 7 e A
1, A — R RN B e ] b

GBS, AW AILE CT 8] 8 F PLEVD [12]
B Fhae 4, A RINEIT BB CSM B, b
Sl PRARAE T — R0 AT A7 (AR DR Ry 22, (H At —
. [13]

& X W [14]
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