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Comparative analysis of clinical efficacy between posterior percutaneous endoscopic discectomy and anterior cervical
discectomy and fusion in the treatment of cervical spondylotic radiculopathy

TANG Xiao-dong,WANG Rui-bo ,LYU Bai-kang,ZHANG Chang-jiang,YAN Peng(The Fifth Affiliated Hospital of Zhengzhou
University , Zhengzhou 450000, Henan ,China)

ABSTRACT Objective To explore the clinical efficacy of posterior percutaneous endoscopic discectomy (PPECD) in the
treatment of cervical spondylotic radiculopathy. Methods A total of 56 patiens with single segment cervical spondylotic radicu-
lopathy from December 2017 to October 2020, were randomly divided into observation group and control group. In observation
group , there were 16 males and 11 females,including 8 cases of C, 5,13 cases of Css and 6 cases of Cg; performed posterior
percutaneous endoscopic discectomy,aged from 34 to 61 years old with an average of (51.15+6.29) years old. In control
group , there were 19 males and 10 females with single segment cervical spondylotic radiculopathy including 10 cases of C, 5,14
cases of Cs ¢ and 5 cases of Cq 7 performed anterior cervical discectomy and fusion, aged from 40 to 65 years old with an average
of (53.24%5.31) years old. The operative time , intraoperative blood loss, postoperative time of lying in bed and length of post-
operative hospital stay were recorded. Visual analogue scale (VAS) and neck disability index (NDI) were used to evaluate the
clinical efficacy. Cervical plain films or MRIs,CTs were taken for re-visiting patients. Results All patients were followed up
more than 2 years. The observation group patients were followed up,the duration ranged from 24 to 42 months with an average
of (30.48+4.91) months. The control group patients were followed up, the duration ranged from 25 to 47 months, with an aver-

age of (32.76+4.53) months. Compared with control group, operative time ,intraoperative blood loss, postoperative time of lying
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in bed and length of postoperative hospital stay were decreased (P<0.05). Compared with pre-operation, VAS of neck and upper
limb and NDI at the latest follow-up between two groups were significantly improved (P<0.05). Compared with control group,
VAS of neck and upper limb at 1 day after operation in observation group were significantly reduced (P<0.05). There was no
significant difference in VAS of neck and upper limb and NID at 1,3 months and the latest follow-up after operation between
two groups (P>0.05). In the observation group ,one patient’s deltoid muscle strength was weakened to grade 4 after operation,
and returned to normal after 12 weeks of conservative treatment. In control group,there was 1 case of postoperative adjacent
spondylosis with symptoms of spinal compression after 2 years operation, then underwent cervical artificial intervertebral disc
replacement. And there was 1 case of dysphagia after operation in control group and improved after 1 year. There was no signif-
icant difference in incidence of complications between two groups. Conclusion PPECD has advantages of shortening operative

time , decreasing intraoperative blood loss,reducing postoperative time of lying in bed and length of postoperative hospital stay.
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However, applicable age range of patients and long-term clinical efficacy needs further study.
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Tab.1 Comparison of general data of patients with cervical spondylotic radiculopathy between two groups
) P51 /41 B/ o
45 %k AR (axs )/ % B 77 i 18] (os )/ 1)
% E/3 Cas Cs.g Cor

pUk S 27 51.15+6.29 16 11 8 13 6 30.48+4.91
Xf B2 29 53.24+5.31 19 10 10 14 5 32.76+4.53
55 i t=—1.352 x=0.234 x’=0.345 1=—1.805
PA{a 0.182 0.783 0.939 0.077




- 176 - T E 45 2023 4F 2 H 55 36 455 2 1 China J Orthop Traumatol , Feb.2023, Vol.36, No.2

(TEAT MR B Y b1 HE AR 22 55 ) B 56 45 58 N 2% 5211
Ab) o FEBE T 8 Rl B A AT VT A B
T EAR 1 2% B A 2B R T, 12 I N 2 B R i, 9
W SRR AR 2T T BE R AR o (O R B N2 B B
T AN AR R Ak SR AR kT T ) SO B
T O3B P DG 58 o DU L JE A H YK, 46 1 ) f
ZRMT JEM B B3 AT R R R R AEAR
A ok R 2 S R R P A ik B % T U0 )
HRIAT 8850110
1.3.2 XJHA pRAMEM , A DX 3, 1 8
PR Y) B, o B B A AL, SR A S
BFLZE WLIRT B o Bk o3 S TRD B, FH A 4 22 i R ) 1)
UL, AT LAEF A 4 B A FLAME B BTN,
CIER X &WLBE M 8N T T B P g8
B RS ORI 4 VI BT FEF 25, A
TEAZ BT HICBOHE ] B2 P8 3 43 4%, P e 5 A A%
FIEF 4 35 J5 BED) IS BB o RS PR J5 B , 2R
JIYTW , o 5% 5 RS P P I s o S 000 9 43 5
R FIHEIR G 2R 38 A B85, P BRI RS iR A
22 3 I, P Ak 100 20 A1 0 B G e 40 H 3 L o, AL R A
IR a] , f J Caspar £ T #EH] B, BIBR B H #CE
LR OB I, TR R /ING S B RS A R R AR &R
G A L P HER B ST
1.3.3 ARk RigwEHompiEy, BNRIKE,
ARJG 24 h AFHIPUAE R ATIHOK GEFRME R
A AEXTREIR YT o WEEHR G 8 h ATl 3G 25 K 1
o, XRAARSE 2 d KBRS B IRE SN, 2 F 5 &
BRIHE
L4 SWEmH 5k

ARJG 1d, 312 4 H S BAE 1 IRBEDT . WS I
H: (D) — MBS . B35 T AR AR b i o 5
Fib R BSF ] A g B[] 45 Rk, (2) i PRAE IR W% R
PEIF AL BE R4 PE 43 (visual analogue scale, VAS) /R
FHR A% B S RE 58 81 (neck disability index , NDT) 8134
PR 2H A8 TR S AN R I E) i R AE AR o Horh VAS 43
SR S A B R AT PE R, 0 {E 0~10 43 ;NDI 45
PR RIS O AR Y DU SRR GEE ) AR
2 pE IR R AR ZF 10 T, BERE 0~5 4y, M4 O~
50 7, NIJCHRSE B 58 5 o (3) I AhE WS o
L5 Siifseabsg

K HI SPSS 25.0 #AF#EAT G i 3, S RS A
A7 Y A2 i R DA B bR o 25 (ks ) R, P4 [H] L
R IS AEAS ¢ K56 o 21 18) e 4l N AR AT ARG ASTR]
B E) 15 55 VAS NDI $E43-45 Ry 5 52 0 19 5 5 958},
K 2 i 7 22 3 BT o B PERORHLBCR F ) R g
PL P<0.05 222 A Ge it i 3o

2 BB
AL F AR I NF) 52 R, WL AL B 175 s [B] 24~42
(30.48+4.91) /4~ A , %F B8 41 [ifi 15 i} [A] 25~47 (32.76+

4.53) 1A o SRURFHIRAGR BRI 18] 2,
2.1 PR O A

UV 2SIV 11 IS R N NI TR NS SR N 17 N D T
e o ] 247 BT SR 3 0 B 4 (P<0.05) , WL 3% 2.

R2 MHMEZRETEREEEFARY —MA LR ()
Tab.2 Comparison of clinical data between two groups of
patients with cervical spondylotic radiculopathy during

perioperative period (x+s)

wnl ?jl;ﬂilﬁl ﬁ;/ilml EM/I;TLIEJ EI%%:%‘IETJ/
WAL 27 69.07x12.64 11.11+543 13.4422.06 5.26+1.75
NHHAZL 29 78.97#1121 57.07£19.98 26.52+1.87  7.28+1.49
el -3.103 -11.556 -24.853 -4.667
PH 0.003 0.000 0.000 0.000

2.2 LG R WLEEHR AR AL

19 21 350 A1 _EBOR VAS UNDIL A 5 B 7 2 8 R
i B 0% (P<0.05) s WS R JG 1 d #59  F O
VAS B0 BEZH AR (P<0.05) , IZH AR 5 312 4> A 3
Ji A SO VAS NDI 4 [R] 22 S e ge it 2 X (P>
0.05), .3k 3 . % 4.
2.3 WA TARIKAE LEER

WELLH 1B ARE, IR H M =AML
W, BARAINE L&, EFEME . BK.
WRENWIBIT A RE IS 12 85I E =
59, PR 2 BIIF L AE, Ho 14T Cse 15 B
ACDF TR, RJG 2 4EH Cus FHER T BOR S, 2 4 i
Z e, RIA BN B = J) AT EARR AT N HE R &
B, AR SEIA A T IR S B %, 1 S
RER P . MERH B EEAR G R FE AR
RIE Kk JPIIATREN O, B 72 AR 5 Bl ok
HE I PN T P Bl B DL o WA I AORE A A R 2
G E R L (P>0.05), 13k 5,
3 itig
3.1 HFRER

CSR 2 i UL A ST o0 Y, o B S0
28R ST DX/ IOR AR B8 P 428 ST DXL g g o 4K
#r CSR R H AR sF J7 LRI AT Y RS TER B
M aThRepEi A T F AR . CSR F AR Jr A 45 i
Ja AR A . 18505 B ACRMERE LY IT BUE
A (posterior cervical formininotomy , PCF) , § SPURL-
ING S8 FANG 48"V py YRl , A B B3R T 291 iy



P15 2023 4 2 HE5 36 4555 2 ] China J Orthop Traumatol , Feb.2023, Vol.36,No.2 <177 -

Bl WHEARE, &,39 % $h 2 RALSUHER (Cor)
B s Coq 57 BEBCRE 2, TR 51K
1f. BRI A BEAZ LR L. B 20 A0 AE 5 4 0 25 (07 B A2 E
Hi CT IR A F i =2k 8 4 CT 7R R 009 H 52 0

Fig.1 Patient in the observation group,female,39 years old,CDR of Cs
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1a,1b. Preoperative cervical MRI showed C; nerve root was compressed by

Cs7 disc herniation  1c. Axial image of preoperative cervical CT showed soft protrusion of Cg ;7 segments, without calcification  1d. Intraoperative lateral

X-ray showed working tube was attached on the surface of Cg and C; laminas

1e. Prominent nucleus pulposus in the axillary region of the root of C; nerve

root was seen through intraoperative scope 1f. Prominent nucleus pulposus was removed 1g. Appearance and position of C; nerve root and dural sac re-

turned to normal  1h, 1i. Postoperative cervical MRI showed that the herniated intervertebral disc of Cs ;7 had been completely removed 1j,1Kk. Postoper-

ative axial image of cervical CT and three dimensional CT showed that the scope of decompression was sufficient
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Fig.2 Patient in control group,female,45 years old,CDR of Cs s 2a,2b. Preoperative cervical MRI showed left Cs nerve root was compressed by Cs ¢ disc

herniation 2c¢,2d. AP and lateral X-rays of cervical showed internal fixation position was good after ACDF surgery 2e,2f. Two years postoperative of
ACDF , the patient returned for consultation due to neck discomfort and clumsiness of hands. Cervical MRI was reexamined ,and lateral and axial images
showed that left Cs nerve root and cervical spinal cord were compressed by Cy 5 disc herniation ~ 2g,2h. Artificial intervertebral disc replacement of C, s

were performed. Reexamination X-ray showed that the artificial intervertebral disc was in good position
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Tab.3 Comparison of VAS of patients with cervical spondylotic radiculopathy between two groups(x+s)
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Tab.4 Comparison of NDI of patients with cervical

spondylotic radiculopathy between two groups(x+s)

B S
51 %k AR ARJE3AH i)
pUEZS | 27 38.93+2.57 14.07+2.934 7.52+1.55%
X R 29 39.86+2.43 13.69+1.974 8.14x+1.684
tfH -1.401 0.580 -1.427
P1{H 0.167 0.565 0.159

T F 14=0.936 , P>0.05; F 1y, =3830.439, P<0.05; F 5 y=1.622, P>0.05.,
R S, 2P<0.05,AP<0.05. S5 A%, P<0.05

x5 MAMEZREITNEREZFFAFRELR
Tab.5 Comparison of surgical complication of patients
between two groups with cervical spondylotic radiculopathy

A 2 Bl
Eibl %k WU R B 7 W AR HE
xRl 27 1 0 0
pUk <t 29 0 1 1
paki:t 0.281
Py 1.000

2R CHO 458 iF o8 45 A L. PPECD 41 1 4l
ARG = MU T B, 5 BB A B A AR Sk 0 b 22
MM T 247 R R A, 2ok B A P b AR B 220
W, @ REFEMAR G RE Y3 4 JEKE E
H ;ACDF 4 1 BiR J5 & W e %, % e FARA
PEERAE TP TR A, RS T A IR R DA
1 BIAR G & H KRG L TAE, TARE 2 4 R4 T
B B) A28 A SR RE, B R TR AL A [ 4R
T BN S8R T SR AE R , T | R M IR, £
(T DN A 7 N SR RS S B R n 3
A5 ZHANG %5 DR 25 F AL, (H A 55 v e 41
HRIERERER LG FE L, TRESHEARK
DA K BT AR JC I 2 fl A, BT PR3 SUE T 2h
B K i 3, PPECD 2R 5 Bifi 7 76 48 3 1 B R AR 1 &
A, 5 CHEN 88255 5 D e 25 AT . LA
45 ] R PPECD 7E35 3|5 ACDF A [R5 %00 [R] 1
W HA VLT AR (1) ToUHE ] il S N [ S5 454
IR AT TR A] BEAR T SR HERS XU . (2)F
ARG HEZ L, V114X 1 em, XHHLAI4141 .
- R A RIS, HalE e T A R
LB AT RE . (3) B A il Bk AR EF I I, KA
JBCT Lk A AR R S D TR AR 5 A .
(D) FFEEU S K s, v] 5% P e A Ak 2 R M,
BOWEZ ARG 1 d 9 . F R VAS ST X) B4,
X5 25T I g g AL, R TR S R 80 .
(5)PRAZ P, — AR )5 8 h B Al 3% 3, A 5 Bb AR i

E) J, £ e S 0 4 e, SEAF & ERAS BT, (6)Y
Hi K Z PPECD RELA K, (H CHOI 55 "SI84 fig 38 J5) Jjk
T 5E B 25 4] PPECD, J5) J§E AT B ARAT B & 2% ]
JE AT B MR 7 Sk B A R

3.3 BRI RGP T SR B A i B R 1 T S
255 AW 5T 9 19 RN BE AR SCHRATF I, B A ik

PEIF 8 ] PPECD $ AR B &« (1) F- AR 3 N7 IE [

PRIV, H AT DA BT B BN A0 58 mlopp AR A

AR CSR ME ., 2B HEERA R CSR A HE A

FVURE S J AR X 3G I o A iR E YR N B T

AR D) 5 T 5 AR S U R TR T R R M

R A3 40 JRURS: 37, e TR TR R T v ok R A ] 5 2

R X AR BAIE . (2) AR RTHER P, 75 R SR,

OERAE S A 5] e e A AR HEAR S i TR

&, R EMSIANTF R, AR EE A E T2,

(B) T ARERAENT , PR Z00HEAE A 58 J5 | HEAS 25 [R5 /0N, I

SRR T 8l 1 B AL BB R MEAR AN 2B B2 B, P 1) B Ak

FIES )28 B o 2 AR, DAHEAR 9] [ o 58 11, e

B HEE A W R AR PN 2 B R T, S R TR

5 PR R — 8 W B KRS 3, IR AR, B2 T EE

IR R Y (R VA /NG A B 7 s < B

28 B0 5 U U TR 32 D R S 0 A 2 AR

Mgt RN a] U121 6 HYVIBR B 421 9+ 7 = %L

L35 BB HEM , 1] P 25 i AR AN 2%, ) SN A 4

HEAT, W& M2 AR 4~6 mm, {H &1 R ELL B 50%

DA 12U ) R M AR e R AR M I R o e X

B, ik A S 0 RE 3ZE FRHIR TR A
Zi I ,PPECD /97 5717 Bt CSR 45 111l IR T 2% nT

LRI/ RSP, i D R S ] LT B 46

F T AR R ARG T AR T R TS A AR A

FRIE R UE IGO0 NG AR FRAAEA Z

ZAb (1) B A7 A HEAR 5 5% B R B, () AR AR FR

#L PR R B R E AR D, ARG E AN

M MRI 5, CT R &R BHHER R, WOk E & A G Tk

S X 2, JE S TR LA BN R iE— 2R T .

% Xk

[1] SONGKJ,CHOI B W,HAM D H,et al. Prognosis of hardware-re-
lated problems in anterior cervical discectomy and fusion with cage
and plate constructs[J ]. World Neurosurg, 2020, 134 : €249-¢255.

[2] KHALID ST,KELLY R,WU R T,et al. A comparison of readmis-
sion and complication rates and charges of inpatient and outpatient
multiple-level anterior cervical discectomy and fusion surgeries in
the Medicare population[J]. J Neurosurg Spine,2019,31(4) : 486
482.

(3] &, AB LR, Wi 3, % BB Zero-P R 45 5 5 Gk B &
cage S IATT 24 BEBUMERG IO A5 00 Xt BRBF 9 (3. o 45
2019,32(3):212-219.

ZHAO L,QI Y M,ZENG Y W et al. Case control study on Zero-



- 180 -

[10]

[11]

[12]

TP 2023 422 H 5 36 4555 2 8] China J Orthop Traumatol , Feb.2023, Vol.36,No.2

profile intervertebral fusion system and conventional cage-plate in-
tervertebral fusion system for the treatment of multi segment-cervi-
cal spondylosis [J ]. China J Orthop Traumatol,2019,32 (3):212-
219. Chinese.
BYVALTSEV V A ,STEPANOV I A ,RIEW D K. Mid-term to long-
term outcomes after total cervical disk arthroplasty compared with
anterior diskectomy and fusion:a systematic review and meta-anal-
ysis of randomized controlled trials[J]. Clin Spine Surg,2020,33
(5):192-200.
ZHANG Y Y,OUYANG Z H,WANG W ]. Percutaneous endoscopic
cervical foraminotomy as a new treatment for cervical radiculopathy
[J]. Medicine (Baltimore ) ,2020,99(45) :e22744.
STAUB B N,SADRAMELI S S. The use of robotics in minimally in-
vasive spine surgery[ J ]. J Spine Surg,2019,5(Suppl 1) :S31-S40.
HUSKISSON E C. Measurement of pain[J]. Lancet, 1974 ,2(7889)
1127-1131.
CLELAND J A,FRITZ J M,WHITMAN ] M, et al. The reliability
and construct validity of the neck disability index and patient spe-
cific functional scale in patients with cervical radiculopathy [J].
Spine (Phila Pa 1976),2006,31(5) : 598-602.
SPURLING R G,SCOVILLE W B. Lateral rupture of cervical inter-
vertebral disc:A common cause of shoulder and arm pain[J]. Surg
Gynecol Obstet 1944 ,78 :350-358.
FANG W G,HUANG L J,FENG F,et al. Anterior cervical discec-
tomy and fusion versus posterior cervical foraminotomy for the
treatment of single-level unilateral cervical radiculopathy:a meta-
analysis[J ]. J Orthop Surg Res,2020,15(1):202.
RUETTEN S,KOMP M,MERK H,et al. A new full-endoscopic
technique for cervical posterior foraminotomy in the treatment of
lateral disc herniations using 6.9-mm endoscopes : prospective 2-
year results of 87 patients[ ] ]. Minim Invasive Neurosurg,2007,50
(4):219-226.
AEFEAL, TS A R T 2 B PR B SR B A A B R
TRIT B Bl 2 AR R SUHE I 1 I PREFE [J]. b [E BT AR 2
Z%3%,2022,26(2):103-107.
LI Q F,BAI M L,CUI S Z. Posterior percutaneous endoscopic cer-
vical discectomy for single-level cervical spondylotic radiculopathy

[J]. Chin J Mod Oper Surg,2022,26(2) :103-107. Chinese.

[13]

[14]

[15]

[18]

[19]

[21]

CHO T G,KIM Y B,PARK S W. Long term effect on adjacent
segment motion after posterior cervical foraminotomy []J]. Korean
J Spine,2014,11(1):1-6.
CHEN C,YUCHI C X,GAO Z W et al. Comparative analysis of
the biomechanics of the adjacent segments after minimally inva-
sive cervical surgeries versus anterior cervical discectomy and fu-
sion:a finite element study[J ]. J Orthop Translat,2020,23:107-
112.
A205 , TR IR S5 IS RN A B HE ) B DI BRI O T S
o B SR T SOW SR [ ). B ki, 2020,41(5) :634-635.
LI F,MA H J,SHI Z L, et al. Short-term curative effect of posterior
minimally invasive endoscopic discectomy for cervical spondylosis
[J]. ] Cervicodynia Lumbodynia,2020,41(5) :634-635. Chinese.
YAO S D,OUYANG B P,LU T S,et al. Treatment of cervical
spondylotic radiculopathy with posterior percutaneous endoscopic
cervical discectomy : short-term outcomes of 24 cases|J ]. Medicine
(Baltimore ) ,2020,99(20) :€20216.
HEKIMOGLU M,BASAK A,YILMAZ A et al. Adjacent segment
disease (ASD) in incidental segmental fused vertebra and compar-
ison with the effect of stabilization systems on ASD[]J]. Cureus,
2021,13(10) :e18647.
CHOI'Y S,KIM T W,CHANG M ], et al. Enhanced recovery after
surgery for major orthopedic surgery:a narrative review ] ]. Knee
Surg Relat Res,2022,34(1):8.
WK 2, WORAS BE S TR BT 2P HEAR VIR AR T
TUF N [T ], EF B AP 2 75, 2021,29(9) : 848-851.
ZHEN R X,CHANG C B,ZHAO L,et al. Posterior endoscopic
hemilaminectomy for cervical spondylotic myelopathy[J . Orthop J
China,2021,29(9) :848-851. Chinese.
CARR D A,ABECASSIS I J,HOFSTETTER C P. Full endoscopic
unilateral laminotomy for bilateral decompression of the cervical
spine :surgical technique and early experience[]]. J Spine Surg,
2020,6(2) :447-456.
KIM C H,SHIN K H,CHUNG C K, et al. Changes in cervical sagit-
tal alignment after single-level posterior percutaneous endoscopic
cervical diskectomy[ ] ]. Global Spine J,2015,5(1) :31-38.

(WCH H 1:2022-10-18 A4 : T4)



