- 82— R I AR 2 AR AR 2021 42 H 55 26 55 2] Chin J Clin Neurosurg, February 2021, Vol. 26, No. 2

3D AN 3 BRI i e S UTRR Al S ARG T
A BE Y SUMEIR YT AL

WeEM  fRA B R BB AFR K %

(Z] B 50T 3D S By i 0 [H) S VIR Rl 5 R (ACDF )V YT B BEBUSTHERG 8O . Fai& 1B 43 BT 2019 4F
1~6 J1 3D SNG4 B ACDF 1677 149 15 191 BB SSTHERG IO I R ERE . ARJF BT 12~16 1T, -1 (14.40£1.45) D R AT HAH
B2 JOA) VRIS M D RE . E5 R BT A AN II7E 3D SMILGEE 3 B R ORI 56 LT A , TR 1] 90~160 min, V45 (111.33+
17.88) min; AR 11 Ml HE 10~100 ml, ¥4 (44.67£28.50)ml ARIKFH T JOA T4 (14.27£1.03) 53 AT (9.60+1.68) 43 | W i 35
(P<0.05) HZIREBEE AL 50%~80% , F-34(63.41£9.54) % Herp {3 0], R 1281, 1L RN 100%. TR IR A A BLFAAM
KIFRAE . H5i8 3D SMILGERB ACDF IRy A BERI SR , REAS PR M RLAF RO BOCTIIR ISR B — i 4 ARGy ik

(K] A RIS ; 3D SMILEE ; Fi i S0 (] B VIR 5 AR (ACDF)

[XEHS] 1009-153X(2021)02-0082-03 [ X#kEREmB] A (FEEHHERSIES] R681.5 R 616.2
3D exoscope—assisted anterior cervical discectomy and fusion for patients with cervical spondylotic myelopathy

YAO Zhi-peng', XIONG Chen—jie’, YANG Sai’, YAO Ya—wei', ZHU Fang— qiang’, XU Feng"’. 1. The First School of Clinical
Medicine, Southern Medical University, Guangzhou 510515, China; 2. Department of Orthopedic, General Hospital, Ceniral Theater
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[Abstract] Objective To explore the clinical efficacy of 3D exoscope—assisted anterior cervical discectomy and fusion (ACDF) for
the the patients with cervical spondylotic myelopathy (CSM). Methods The clinical data of 15 patients with CSM who underwent 3D
exoscope—assisted ACDF from January 2019 to June 2019 were analyzed retrospectively. The postoperative follow—up ranged from 12
months to 16 months, with an average of (14.40+1.45) months. The Japanese Orthopaedic Association (JOA) score was used to evaluate
clinical outcomes. Results The operations were successfully completed in all the patients with the assistance of 3D exoscope. The mean
operation time was (111.33+17.88) minutes and the average blood loss was (44.67+28.50) ml. The JOA score was significantly higher at
the last follow—up [(14.27 £ 1.03) points] than that [(9.60 + 1.68) points| before the operation (P<0.05). The improvement rate of
neurological function ranged from 50% to 80%, with an average of (63.41+9.54)%. Eexcellent improvement of neurological function was
achieved in 3 patients and good in 12, and the excellent and good rate was 100%. There was no postoperative complications related to
the surgery. Conclusions The 3D exoscope can provide excellent magnification and illumination. 3D exoscope—assisted ACDF is a safe
and effective procedure in the treatment of patients with CSM.

[Key words] Cervical spondylotic myelopathy; 3D exoscope; Anterior cervical discectomy and fusion (ACDF)

I 4% 250 A 18] £ U1 BR fil & R (anterior cervical
discectomy and fusion, ACDF ) J& I ¥7 4 58 %4 20 K
AR IEAR 202 — SR i 3 e/ N [B) BR AT R
FEAEAS[AIRR /)N BRI fE R 450 PRI HE S5 )l A B
FEARGE A 2 B B 4T ACDF, 78 S i i A 1R
BHRCR Y[R, S T iy 2L SR AL G
TR S AR A A 8 FH R M o AR T A B o 5 i)

doi:10.13798/.issn.1009—153X.2021.02.006
VEH AL 510515 TN, B BE R R 45— I PR 2 o (ks . ok
WA A ) 5430070 BT, v LA TR AR 22 v il X 25 e B R
(BERA B FERbm MR 1)

TWIREF % 1%, E—mail : fengxu1969@163.com

R, AR R M R T AR PR A=, 3D SR Je— i Al
) AR 7%, RE RS B AIE 5 b fRlc B A 224 %) FR A AR K
RORD, 5 BRI, 3D Ah S B AU, TAE
PEES I, D R B AR T REA A 5 FRATT 0 A
3D ML B ACDF ¥R 77 3 A SHE 15 41, LS
BLIFIOR  IRRGE I T .

1 ZREFE

L1 —A 4 BT 2019 4F 1~6 H 17 3D ZMI
Bl Bl ACDF Y97 1Y 15 (515 784 S0 ME 9 114) 11 R ¢
BEH AT 1041, 22 500 ; 410 40~75 %, 714 (54.07«
9.49)% . FERIAMZ J1 A HH IR KA1 3
VERIME ATE RO BRI AR, SR H KA T ™



FF I R A 2 AR 2 2021 4F 2 A 55 26 555 23 Chin J Clin Neurosurg, February 2021, Vol. 26, No. 2

— 83 -

I HEE A R e P S b R, FARIE
AT BE 13 49 (C3/4.C4/5.C5/6 T BEY Il 1.5.7
), BT BE 245 (C4~6 . C5~T B4 1441 .

1.2 FRET7

1.2.1 F R 7k BUMEM, MR il 5 R4k
Fro CEXLEHBEWT e FARITEL, T SEN
A MRS D) O, K293 emo FH MU B2 2 V1T iz
Pk Bz T L ZURNZTRE JUIL , T 250 004 4 -5 N A 1]
B, R TR B MERT AR, 2R 5E DA BUWME RS
PGB, BAFAR T B B 3D SMLEE I 2 FRIX
I, JEBE LA BT AR BT, WA R AR TR
SR R ET I T, AR I % FH 3D BRI A TR
] M 320 2 S5 UL, i % A A ST T T .
HE [ TF 2R FEFFHETIBR /NG T) D27 428, Rz
T T 75 3 T 5 DAY % 2L 40, v s s 2 b
B 36 A58, BATRIBR b 2MCs R
PELHR . THBRIRAMER ELS  VITF IO AT, 88
R o B BT, T A A3 7 [ A S (i
1 cage , Ve B G IO BR AR IEA T 181 5E |, 385 AU <2 Bk
M o7 B S IR AT B B . R RS A 1
R, IBZEER

122 RJB4A 22 ARJ5 8% IF DK AR 3 d i
B Y s ARG 24 h s [ e I LA BR B 1 i s R TG 56
2 RIHALORAT T HbTE ), RJ5 5~7 AR, I SHE
Py 6 JE .

1.3 MR AR st TR A S . ARAT
AU 7K A B A& BHp 23 (Japanese Orthopae-
dic Association, JOA) PE4F PEAG # 22 T RE , #H 2 T BE
B (%) =(R G353 - ARATH53)/ (17 53 - KA1
I3 )x100% . B3 FBR=T5% K, T4%~50% 1 B,
49%~25% N XL , <25% M TR LA

1.4 %t 7 ik R SPSS 23.0 A4 7 4041 5 11
BERER ] was Fm [l B 56 5 DL P<0.05 Ry 22 52
S Ry

2 5% B

2.1 FARWEL FrAE AITE 3D SN B IR
FTEWFA,ARPTERAL, RFHHES R F
AREFTE] 90~160 min, F14(111.33+17.88 ) min; R A H
1M F& 10~100 ml, V34 (44.67+28.50)ml, A5 TChid
R A 10 I O] R S R

22 Mir# R RIGHED 12~16 1A , F1 (14.40+
1451 H o RIRFEDT JOA 43 (14.27+1.03) 5348
ARHI[(9.60+1.68) 43 1W] W3 fiN (P<0.05) . Fl £y

3 RAE 50%~80% , F- 141 (63.41+£9.54) % ; Hop 4l 3
B, K 1261, 0t R %k 100%.

39 i

ACDF 2577 B B 8 SiHES bR iR N2 —
(AL G ACDF 76 32 brffe A vh A7 76 — S8 [n] 1, W45
VEOT B RR BRSO/, 25 5 IR BRI 2, R
P RAEFIT O, X SL PR R AR 2 520 T AR HAE 34
P2 AR RS XU

Hankinson Fll Wilson"{F 1957 4F- 15 S 4% 18 |
S T BE B Bh AT ACDF, Tk St fol B T LA 4 35 i
A FARET (i FARIRAETE 24 AR, A
K VF L2 EFGE R BB A BT ACDE, B T
AP FARIFR >, R, W HFAR B it 17
ACDF fE7E— S [n] 1, (45 F- R ALY Hie = 7 408K, #
VEMERE R, W B £ A X 5k, 300 361 52 [l — 14z
TAER S FHUE S

AR —F B R Y AR A, RES IR L S5 1%
TR DA S OO BRBSCR T, AMLBE )
AL A R OGRS AR S BRI AR R
G, FEFARN, BEIMUBE B TS MEE X 8k, 3 3 i
BB Sk HAE R U AR, R AR R A
PEATFAR . FIH 3D SN BT T ACDF 4145 . D45
B 3D EAR, PR EE SRR TR KIS EUR A BT
BRI A B S 4R, SRR M P A T
BE1E i @FMLEE EF ARSI, TAERES 5 30~100 cm,
B Sk N2 MR TR X 8, A 255 W B4 RS A ol
s @FMEE R G S F AR IR LS FAR = 1)
RN G AR T BT TR R 2 A SER 4R
FARERE BN TAERCE ; @SN AR 5 A
PR TRl AN BE RS, AR AT B F A R e ik
FIERAE, ITRENS 1 PR VRS RN B AR, AT o/ DR 5 34
ANIE I P A B 9% 57, 78K B[] B T R AR e K o
AIFEE

FARMEC U LB A A 2 A U s 2 S5
WIT R AR . FI R 3D AMILBE 4 Bl AT ACDF, 7 HE
(] 55 VT BR  EOEY) 103 B AN cage AL A1 B Ho 24t
ST AR B v VE T DA R R B R BH AR B B T R
A7 B U 0 B BB 0 ) XU - JOA P43 S —
TP A 20 S I 1) A 5 R, AR SO IR S5
Bt 12~16 1 H , 14 (14.40+1.45) 1 A R IR B
JOAPFI3[(14.27£1.03) 73 AT (9.60+1.68) 73]
I IN(P<0.05) 5 #i 2 Dy g 2l 35 R 7E 50%~80% , T
¥9(63.41£9.54)% , Horp L 3 491, R 12491, b R AN



R I AR 2 AR AR 2021 42 H 55 26 55 2] Chin J Clin Neurosurg, February 2021, Vol. 26, No. 2

100%

HaT, FAR BRI BT AR P s e
WGzl SR, HAFAE T AR e = 37 A%
PRAEMEFE S JBEPY TR DX A A TR 2 e o 4 1)
. 3D ANV R —Fho B T 5L, AT LAt
R4 4 T R S AR PR 5 R B B 80 SR, T B a ge
B T X FARRIRAERS , BT FAREAE, AT LIAEAR
HORS B BN D ST R X Tz FIREC G
LB B A R 3D AMIAR A T T AR BAE A —
[ g 2 2™, FAR B AR N EA T e o I 25, A e
HR FH I R SR o

Zi L iR, 3D ML GEAE S — OBt B Y e T
Y&, i Bl ACDF J 7 A AL S0UHERR , RIS HIE R 41Y
RN B BHRICR , I FLEUS R A 25 51

(&% 3Ck]

[1] Omidi-Kashani F, Ghayem HE, Ghandehari R. Impact of
age and duration of symptoms on surgical outcome of
single—level microscopic anterior cervical discectomy and
fusion in the patients with cervical spondylotic radiculo—
pathy [J]. Neurosci J, 2014, 2014: 808596.

21 £ ALk VR D S G B 2 R UM ) 4
IR Rl A AR IR IT FHER 37 BI[T). A BN RS &,
2019,42(3):241-245.

[3] Adogwa O, Elsamadicy A, Reiser E, et al. Comparison of
surgical outcomes after anterior cervical discectomy and
fusion: does the intra—operative use of a microscope improve
surgical outcomes [J]. J Spine Surg, 2016, 2(1): 25-30.

[4] Bakhsheshian J, Strickland BA, Jackson C, et al. Multicenter
investigation of channel- based subcortical trans— sulcal
exoscopic resection of metastatic brain tumors: a retrospec—
tive case series [J]. Oper Neurosurg (Hagerstown), 2019, 16
(2): 159-166.

[5] Herlan S, Marquardt J S, Hirt B, et al. 3D exoscope system
in neurosurgery—comparison of a standard operating micro—
scope with a new 3d exoscope in the cadaver lab []J]. Oper
Neurosurg (Hagerstown), 2019, 17(5): 518-524.

[6] Krishnan K G, Schéller K, Uhl E. Application of a compact

high—definition exoscope for illumination and magnification

in high—precision surgical procedures [J]. World Neurosurg,
2017, 97: 652-660.

[7] Oertel JM, Burkhardt BW. Vitom—3D for exoscopic neuro—
surgery: initial experience in cranial and spinal procedures
[J]- World Neurosurg, 2017, 105: 153-162.

[8] Barbagallo G, Certo F. Three—dimensional, high—definition
exoscopic anterior cervical discectomy and fusion: a valid
alternative to microscope— assisted surgery [J]. World
Neurosurg, 2019, 130: €244-¢250.

[9] Kwan K, Schneider JR, Du V, et al. Lessons learned using a
high— definition 3—dimensional exoscope for spinal surgery
[J]. Oper Neurosurg (Hagerstown), 2019, 16(5): 619-625.

[10] Bhalla A, Rolfe KW. Inadequate surgical decompression in
patients with cervical myelopathy: a retrospective review
[J]. Global Spine J, 2016, 6(6): 542-547.

[11] Hankinson HL, Wilson CB. Use of the operating microscope
in anterior cervical discectomy without fusion [J]. J Neuro—
surg, 1975, 43(4): 452-456.

(2] A5, B W, B %, 2. R BBE T ACDF 5% #
ACDF 7 5 Bl B S5 (9 068 L2 A (0], +F [l PR o 22
SRR, 2019,24(5) :272-275.

[13] Wirth FP, Dowd GC, Sanders HF, et al. Cervical disce—
ctomy: a prospective analysis of three operative techniques
[J]. Surg Neurol, 2000, 53(4): 340-348.

[14] B 7 4R, VR 5. WS T sl U] 5 Bl
Bl S00ME Hi P U 1 X FEBIFSE ). AR R ARR L 2018,
38(15):935-942.

(15) JEHEAR, 70 55, SE BT, STHERTSNERG ST RV 7 219
(T R AR RS, 2008, 18(1) :70-73.

(6] 4, Bl 10T, . M NG BB el
B S A B AR TR DT AR A e RASCR A A3 A (D). T
I Al 2R 2, 2012, 17(11) : 682-684.

[17] skak X, 2= 40, 8 3. B N kitE a5 R
WG Y P IRETE T R AR A 220, o Il PR 22 SRR
24,2008, 13(1) :43-44.

[18] Belykh EG, Zhao X, Cavallo C, et al. Laboratory evaluation
of a robotic operative microscope — visualization platform
for neurosurgery [J]. Cureus, 2018, 10(7): €3072.

(2020-07-14 it , 2020-10-09 & [1])



