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Comparison of clinical effects of different anterior surgical methods for the treatment of single segment cervical disc
herniation FAN Ya-yi,DUAN Liang,XU Hong-hai ,LIU Jun,QI Jie ,and GONG Li-qun. Orthopedic Hospital of Shaanxi
People s Hospital ,Xi’ an 710068, Shannxi , China

ABSTRACT Objective:To compare the clinical effects of different anterior surgical methods in treating single segment cer-
vical disc herniation. Methods : The clinical data of 46 patients with single-segment cervical disc herniation underwent surgical
treatment from September 2013 to September 2018 were retrospectively analyzed. The patients were divided into three groups
according to different surgical methods. Among them,23 patients in the anterior percutanousendomic cervical dissection
(APECD) group,there were 8 males and 15 females,aged (47+3) years old, prominent segments were Cs 4 of 1 case,C, 5 of 6
cases,and Cs ¢ of 16 cases; 10 patients in cervical disc replacement(CDR) group,there were 4 males and 6 females,aged (46x
3) years old,prominent segments were C; 4 of 1 case,C, 5 of 6 cases,Cs ¢ of 3 cases; 13 patients in transcervical anterior cervi-
cal disc fusion (ACDF) group,there were 8 males and 5 females,aged (53+2) years old, protruding segments were C; 4 of 1

case,Cys of 3 cases,Cs ¢ of 9 cases. The operation time, intraoperative blood loss, and length of hospitalization were compared
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among three groups ; visual analogue scale (VAS) and Japanese Orthopaedic Association(JOA) score were used to evaluate the
clinical efficacy. Results: All 46 patients were followed up for 12 to 24 (17.57+3.15)months. The follow-up time of APECD,
CDR,ACDF groups were (17.30+3.25), (17.80+3.16), (17.85+2.88) months,and operation time were (95.48+13.85),
(58.50+7.09), (76.00£15.72 ) min, respectively, there were no significant differences in follow-up time and operation time be-
tween two groups (P>0.05). The intraoperative blood loss of APECD,CDR, ACDF groups were (80.00+20.22), (82.60+7.20),
(121.54+18.75) ml, there was significant difference between CDR group and ACDF group (P<0.05) ;and there was no signifi-
cant difference between other groups (P>0.05). The length of hospitalization was (6.95£1.50) days in APECD group, (6.60+
0.80) days in CDR group, (6.54+0.75) days in ACDF group,and there was no significant difference between two groups (P>
0.05). At the latest follow-up, VAS scores were decreased from preoperative 6.78+0.83 to 2.57+0.65 in APECD group,de-
creased from 5.70£0.78 to 2.00+0.45 in CDR group, decreased from 6.77+0.42 to 1.38+0.49 in ACDF group. The JOA scores at
final follow-up were increased from 8.91+0.97 to 13.04+1.40 in APECD group,and the improvement rate of (65+15)% ;in-
creased from 11.50+1.20 to 14.90+1.14 in CDR group,and the improvement rate of (76+19)% ;increased from 8.54+0.93 to
14.00+0.96 in ACDF group,and the improvement rate of (74+8)% ;there was significant difference in improvement rate be-
tween APECD group and CDR group (P<0.05). At final follow-up,the activities of the responsible segment in APECD group
and CDR group were well preserved and improved (P<0.05). In the APECD group, the symptoms of two cases recurred during
the mid-term follow-up (4 months and 6 months after surgery) ,one of which improved after strictly conservative treatment ; the
other one received ACDF surgery a second time,and the postoperative follow-up effect was satisfactory. Conclusion : The three
anterior surgical approaches can achieve satisfactory clinical results for the treatment of single-segment cervical disc herniation.
However, the improvement rate of the CDR group and the activity of the retained responsibility segment are better than those of

the other two groups. APECD surgery may have recurrence.
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Tab.1 Comparison of preoperative general data of patients with cervical disc herniation among three groups

5K K AE i PE () I R %L 58 1 B ()

(%5, %) w 4 (x5, J1) (xxs ,kg/m?) Csa Cas Cse
APECD 41 23 47+3 8 15 14+4 25.6+3.5 1 6 16
CDR 41 10 46+3 4 6 175 22.6+2.8 1 6 3
ACDF 41 13 53+2 8 5 16+7 24.3+3.1 1 3 9
i R F=1.76 x’=0.014 F=0.32 F=0.80 x’=0.048
P4 0.07 0911 0.76 0.43 0.826
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Fig.1 A typical case of APECD group,56-year-old female,admitted to
hospital with "numb hands for half a year and aggravated half a month".
Admission diagnosis was cervical spondylotic myelopathy (Css)  1la.
Preoperative MRI T2 image showed that the Cs, intervertebral disc
compression caused the cerebrospinal fluid notch to disappear,and the
posterior spinal cord was high signal 1b. C-arm fluoroscopy was used

to mark surgical approach and Csg responsibility gap during operation

1c,1d. Kirschner wire fluoroscopy was again used to clarify the responsibility gap Cs; 1e. Intraoperative blue-stained nucleus pulposus taken out be-

tween Csand Cs  1f. MRI of the cervical spine showed that the Cs ¢ still had protrusion at 18 months after surgery
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Fig.2 A typical case of CDR group,56-year-old female,admitted to hospital with "numb upper limbs numbness for three months, aggravated by half a
month". Admission diagnosis was cervical spondylotic myelopathy (Css) 2a,2b,2¢c. Preoperative MRI and X-rays of hyperextension and hyperflexion
showed no instability 2d,2e,2f. At 18 months after operation, X-rays of lateral position and hyperextension and hyperflexion showed that the prosthesis

was on good position and the cervical spine mobility was good , which was significantly improved compared with preoperatively , without heterotopic ossifi-

cation
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17 5% S22 AR ) 5 w7, 2t B0 B M W VD SE e O AR T BEIG 5 B REFE R RS 3be AR MRIAALIRR Cos HET] 547 I 55 b s U5 4 3
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Fig.3 A typical case of ACDF group,51-year-old male,admitted to the hospital with "numb limbs weakness for three months,aggravated by half a

month". Admission diagnosis was cervical spondylotic myelopathy (Css)  3a. Preopertive MRI T2 image showed that the C, s intervertebral disc was black
intervertebral disc change ,and the protrusion caused the loss of cerebrospinal fluid notch in this segment. the spinal cord behind the corresponding seg-
ment was accompanied by high signal ~ 3b. Preoperative MRI of the axial image showed the right lateral central protrusion of the C, s intervertebral disc
compressed the lateral recess  3c,3d. At 18 months after operation, AP and lateral X-rays showed that the internal fixation screw and fusion device of Cs—

Cs vertebral body Carmen integrated system were in good position
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Tab.2 Comparison of range of motion with responsible
segment in patients with cervical disc herniation between
APECD group and CDR group before and at final follow-up
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2151 1%k AHi AR t{H P
APECD 41 23 8.57+222  883%2.15 -2313  0.030
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R

ACDF F-ARJ& IR 7 S0ME [A) 38 5 HhAE 1L 58 TR
TR Z—, HATSCHREZ I R BZAR XA UT AL

(D)4, T ST R B2 s T RE , 38 i 1 4B 15 BoAfk[a]
R T, IR T AR AR R B 0 H BHUE A IR o (2) 4
H BRI, PEEK @l 75 2% P IHZE T S8, 8m T
A SRS F8CEAE LR, ) g
TS AR, VD0 8, AR e A e IR R g 46 501 i AN
BRI RIER L . A0 ACDF 2k #0315 45 250 1T %
MG 2 AN LR T B = R 1] R A58 A S
G ARG, RGN AR SRET D %t B K
AP B, AR fl & 28 — b it ik
o T ARG W 2 i SO NI R — R 254
KR T A B, b5 T A PR B S [R) 458
BEF AR SME F R R SRR R, BEILT
ARG VI TG (1 S A 38 0T HE ] A%

CDR F1 APECD A X #0] DL 88 52T (7] B iz 8
TRE , D802 40 3T 1 B iR AR # % 22, AR 3¢ CDR 411
APECD 20 75 R Uk Bl 5 45 R i Uk 58 7 52 4% 18] Bt 3% 3
JEAUAR B HAS 3 7% . CDR 41 T AR #AE I R] 1]
B T H AW 4 5 CDR AR 26 T rb 3 5 B T B b
BEES L, BN AR BT B4 R b T B [
A A HEAAR A A 1) B Jo T 2 3] S 9 o B VR
75 W25 55 B B A A, A ) oo B 25 2, 3t S As Bl
IR AE . CDR AR B 57 4 9] B 36 h B,
T AR BN ST, B AR TR AR MR, Bartels 55 %}
Fi# ACDF 415 CDR 41 H 48 i RCT Cik ot 47 T
Meta 7387, & A 2 0% [ UE S .78 CDR 7E £/ B 534 T[]
Wi TG 2h B 7 1 i F ACDF, A& SC AR J5 ACDF 41l
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Tab.3 Comparison of JOA and VAS before operation and final follow-up among three groups with cervical disc herniation

(x+s ,score)

. VAS 4> ) ) JOA 3743 ) )
413 s — — ¢ P — - AL P
AT KK /Nl AWKt
APECD 2 23 6.78+0.83 2.57+0.6544 8.84 0 8.91:0.97 13.04+1.404444 1138 0
CDR 4] 10 5.70+0.78 2.00+0.45™ 11.04 0 11.50+1.20 140011477 -6.94 0
ACDF 4 13 6.77+0.42 1.38+0.49% 29.84 0 8.54:0.93 14.00+£0.96*4 -11.38 0

1AM GO0 B 1=0.44, P=0.036<0.05 ; 4444 5 A58 [ d 1=0.48 , P=0<0.05 ;PP A b 1=0.54, P=0.1>0.05, 44550 1=0.197, P=0<
0.05; 445 2 45 ,1=0.193, P=0.02<0.05 ;"5 ** H 4 ,1=0.014,P=0.19>0.05
Note ; #444ysH-0H 320,44, P=0.036<0.05 ; 4444y 1=0.48 , P=0<0.05 ; B0y 3=0.54, P=0.1>0.05.44vs™ 1=0.197 , P=0<0.05 ; #4vs**,1=0.193 , P=

0.02<0.05 ;" vs**,1=0.014, P=0.19>0.05
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