120 P R A R 2021 4EES 31 5 2 W1 Chinese Journal of Spine and Spinal Cord,2021,V0l.31,No.2

B R B F RE T AR AR 8 JE IR 6
Jié) BB A 25745 95 04 7 LR

REE SR, KRR, RRAE, R LY e, % R
(PR EFEEREHHFERE R 400037 FEEKT)

(] B8P 250 & T ARG IT A A 8 TR0 08 R 0 J A 5 B 00 000 i R &, 7 3%« I B 23 A 2013
4R 6 J1~2018 4 6 J1 K Bl 1 28 1) A 1 A7 5 B 30 A 0R 10 B0 AT 5 B8 0 A7 T AR T AR I I R BERE, Hh
55 18 B, % 10 Bl AF ¢ 57.0£10.8 % (41~77 %) o Sk Iota S 780 . Jil i 12 90, i 898 2 481, i oo 28 A 23 A 1
B, Bl e 6 01, BB W an e 3 0 FU R 2 00 I An e 1 B, AR RE 1 MR AR A0 AR AL . Bk
Mefe# 13 ) WEAESEF% 11 0], 2 K MoERE 78 2 1) WEHERE RS 1 ), M AR 44 7% 1 9], AR Frankel 702 A 9 1
1,8 95 ,C 9 6 1,D 9% 16 B ; I M2 A4 T 43 (visual analogue scale, VAS) 4 7.3+0.8 47 ; Tomita 1143
5.9+0.9 43 (4~7 43 ) ; Wi f5 41 8 He 38 (epidural spinal cord compression, ESCC) ¥4 1b 9% 3 #, 1c 9% 9 #i,2 %
8 Bl ,3 9% 8 . ¥AT AR AT B TR, HAR Ty VA48 I A HE A I e 68 40 U0 63 0 . i /K D8 BRI S 45 K e B
FEEF MES ARRET N E AR L GErE AR A R T i i RS A B R, RS B2 KR TS 3 A H B ) Frankel
S, ARJGTd BRJG 3 A H IR VAS P45, EE AR MR P EH  (Eastern Cooperative Oncology Group,
ECOG) PR 3R BEVT53 , AR o R J5 A 5C I A i 475 0 L S B A e 01 . 86 R - F ARy 202.0+34.7min (140~
285min) , R H H i 5 R 819.6+150.0ml(500~1100ml) , AR J5 A BE H A 13.2+3.9d(7~22d) . AR K ARG & AE .« Bk
AW 30, B0 R 3 R BRI 1 BRI RS 2 R AR RO R 3 BT 12 S H e
RARMBAL 1 0], ARG 7d .3 A H VAS 343 B ECOG 34315 AR T HL A A7 135 1 W (P<0.05) o (VL i 15
[ 20.5 ™~ H (6~42 A H ), F B BE U 4 21.3+10.0 4~ H |, ZEARRMUIA 6 HlfEiE , b 1 #lF AR5 30 4
J e BUHE AT R e B AT IR T ARG i AR A7, R R BB U7 B AEI& BRI 38 M H o SRR 22 5c - B T RiA
ST P10 e 3 R AR 01 P VBl 2 R R i 8 1) 00 2 b 3, s AR R T A DB, R AR B AR T
[SBIA ] A AEFEREVEMIR 5 243053 8 TR 8 B 38 5 I RIT 3L

doi: 10.3969/).issn.1004-406X.2021.02.04

FE 5 E S R738.1,R687.3 XEkFRIREE A XEHS :1004-406X(2021)-02-0120-07

Observation on the curative effect of hybrid separation surgery for the treatment of thoracic and
lumbar vertebra metastasis with spinal cord compression symptoms/QIU Yiyun, YANG Sizhen,
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[Abstract] Objectives: To evaluate the clinical efficacy of hybrid separation surgery in the treatment of tho-
racic and lumbar vertebra metastasis with spinal cord compression symptoms. Methods: Retrospective analysis
was performed on the clinical data of 28 patients with thoracolumbar metastatic tumors associated with spinal
cord compression that underwent surgical treatment. They were admitted to our hospital from June 2013 to
June 2018. There were 18 males and 10 females with an average age of 57.0+10.8 years(41-77 years). Ac-
cording to the primary tumor types: 12 cases were of lung adenocarcinoma, 2 of lung squamous cell carcino-
ma, 1 of pulmonary neuroendocrine carcinoma, 6 of rectal adenocarcinoma, 3 of renal clear cell carcinoma, 2
of breast cancer, 1 of hepatocellular carcinoma, and 1 of prostate cancer. According to the site of the tumor
in spine: 13 cases were of single thoracic vertebral metastasis, 11 of single lumbar spine metastasis, 2 of

multiple thoracic vertebral metastasis, 1 of multiple lumbar vertebra metastasis, and 1 of thoracolumbar spine
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metastasis. Preoperative Frankel grade: 1 case was grade A, 5 cases were grade B, 6 cases were grade C,

and 16 cases were grade D; Visual analogue scale(VAS) score was 7.3£0.8, Tomita score was 5.9+0.9 (4-7);
Preoperative epidural spinal cord compression(ESCC) grade 1b score was in 3 cases, 9 cases were of grade
le, 8 cases were of grade 2, and 8 cases were of grade 3. All patients underwent hybrid separation surgery.
The specific methods include posterior approach partial decompression of vertebral tumor, bone cement

titanium mesh support, bone cement filling and sealing, and pedicle screw fixation. The operation time,

intraoperative blood loss, postoperative hospitalization days, Frankel gradings immediately after surgery and 3

months postoperatively, the VAS scores and the Eastern Cooperative Oncology Group (ECOG) physical status
scores at 7 days and 3 months after surgery, intraoperative and postoperative complications, and survival time
Results: (140-

285min), the average intraoperative blood loss was 819.6£150.0ml(500-1100ml), and the average postoperative

of the patients were collected for statistics. The average operative time was 202.0+34.7min
hospital stay was 13.2+3.9 days(7-22 days). Intraoperative and postoperative complications: cerebrospinal fluid
leakage in 3 cases, incision infection in 3 cases, urinary tract infection in 1 case, pulmonary infection in 1
case, postoperative acute nerve root stimulation in 3 cases, and titanium mesh displacement in 1 case at 12
months follow—up. The VAS scores and ECOG scores at 7 days and 3 months after operation were significant-
ly improved compared with those before operation(P<0.05). The median follow—up time of the patients in this
group was 20.5 months(6—42 months), and the mean follow—up time was 21.3+10.0 months. There were 6 pa-
tients alive at the last follow—up. Among them, 1 patient had new metastasis at 30 months after the operation,
and the patient was alive with tumor after a second operation, with the survival time at the last follow—up of

38 months. Conclusions: Hybrid separation surgery for thoracolumbar metastatic tumors with spinal cord com-

pression symptoms can significantly relieve spinal cord compression, improve neurological function, relieve
pain, and improve the quality of life.
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Figure 1 Hybrid separation operation(A, B: "Limited excision" of the anterior diseased vertebral body; C: Effect of 360°

decompression of the compressed spinal cord; D: Pruning and implantation of titanium mesh and bone cement; E, F:

Bone cement filled the space and isolated the spinal cord)
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Table 1 VAS score and ECOG score of the patients

at preoperation, 7 days postoperation and 3 months

postoperation

VASP43 ECOGIF 43

VAS score ECOG score
AT 7.3+0.8 2.3x1.1
Preoperation T T
AJa 7d ® -
7 days postoperation 2.9+0.8 1.5+1.0
N A~ ~ D
RJG3 1A 1.840.67 0.9+0.6"

3 months postoperation
(D5 AHT L, P<0.05
Note: (DCompared with preoperation, P<0.05

x2 BHBERW ABIHZEARE 3 A Frankel 5 2%

Table 2 Frankel grading at preoperation, immediately after and 3 months after operation

A )5 B Z) Frankel 73 4%

Frankel grading immediately after operation (number)

AH Frankel 73 2% ik

ARJG 3 4~ H Frankel 439%¢

Frankel grading 3 months after operation (number)

Preoperative Number

Frankel grading A B C E A B C D E
A 1 1 1
B 5 2 3 2 3
C 6 1 2 4
D 16 12 4 1 15
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Figure 2 A 60-year—old woman, renal clear cell carcinoma

with single metastasis to T9 vertebral body a, b Anteroposterior

and lateral radiographs of thoracic vertebrae ¢ T1-weighted and

- e=  Em == &m  m= T2-weighted MRI shows tumor involvement of T9 vertebral body,

Q s and the transverse section demonstrates that the tumor has
caused epidural spinal cord compression d Intraoperative hybrid

reconstruction technique, bone cement filling space e, f Postoperative anterior and lateral thoracic X-ray g Postoperative
MRI review shows that spinal cord compression has been relieved h, i The anteroposterior and lateral radiographs of the
thoracic vertebrae were reexamined 3 months after the operation, showing no displacement or loosening of the internal

fixation Figure 3 Kaplan—Meier survival curve of the patients



o A A 2 R 2021 4EAE 31 4855 2 1)

Chinese Journal of Spine and Spinal Cord,2021,Vol.31,No.2 125

b geE Jeg A ) 2 28 A > R A S AR AR <
BIFRT RN MEAE PR R A R Y T 2 R A S
o7 B0 XA NN AT DA B 6 A Y 38 PR
R S R A I B D B, R e L BT B SR YT
YR DX, X CPT AS SR ) i Jeg 5 kS 9 EE FE ESCC
Al DL e 4 b St SBRT, 40 2 T AR 8 5 2
BT, N 5 SR T BRI — A e R X R
o 2 V) R ME S FIHE AR % B8 W I 204, I Ry ) 22
A LI SBRT A 2t iR 7 5k f g 4, S5
TEHBEMIE MR T R EAM N, 28T AL
PitbaesIN, i HAT DS R RS R R T 4 BG
I7 . EHIEIR YT J7 ), i2 ] NOMS HEZL 48 35
FEFE RE IR B85 IR 7 D3R NOMS A48 4 > F %
LR ML IHE (neurologic) . M IR 2% FF 1EF
(oncologic) . i (mechanical) F14 &% %
(systemic), 1ZHEHE AT LIAR G 8835 1Y AR 0, 2%
G T ARG MEH HUNGTT , B e
B HNRTT TR

1R GE R 43 88 T AR 2 43 B AU b 98 5 Ae T
Z/0 2mm WBE B, NS SR 0T SRk e A
FATFEBL TG« o 85 F AR 7 py Hehih b ek 1 AH B 2l
HE X0 i 78 M A S it <A R PIBR 2 A T
AR, T B 32 38 5 B8 1T 360° B IK
W RE RS2 T il G L 80 SR B <o B TR 7 )
VIR AE 7 B il AR AR T4 T, DI B —3 7
o AR AL AR, DL 30 A REEAU IV 9 R 1 3808, | Ry i 8
LI REMR AN 1E A58, AR5 FHAT R A B i A58
()53 85 AR T BR A HE RS Fil b, — e
fran s, WA S YIBRHER KT 509% ) A 5 2
ATHT T A O T s B U 0 5 1, DIBR
A5 HE AR B8 B K T 509 B 15 55 730 E 8K AT A
A, TERTAEE A, FRATE B KRR M S
P+ oK Je B R B 1 <24 38 F # H R (Hybrid
reconstruction technique)” 45 ¥4 M4 32 5 5 g g p
FE R AT 9D T B Al TR B K e RS AL B XL
W o I AMEK I v K Jl B 58 /K 318 AT ARG ek
524 il AR 9D TR I ZEMEAR TR oL
(AU . Bt A 0T AT B aEAT  RT BE R R
DR R 7K 8 S BBl ) B g 2l 2l R R T LAk
R I 1R 45 8 BIG T, LA ] B WY, I EL 3 B I
SER ) DAY [ 3XRT DA SRR S R i R A B ML B
JE T LR o K U8 S A B A R LA B 1k SR B
8RN RERE BRI B Az

“ORACHEBFEARTI BT ARAR KR I3
TR HT AT A O 0 s A AR A T
WIARE, AEFRATHE MR G 58 H A0k iR
Ko ZHIA2EEHE T BB KRR EERGENN
bR A R T DUORBERM R A, JF B R H
FETR A TR HH TR (PMIMLA) 79 200 1 353 A FH o T LR 13
Jifvged 20 a2 X T 7K U df DA Dk 2 P YO B R
Heia fapLl, FRATE I —Fp i, 7EDIBR R 4
21 KB REFR R Z 8] 43 8 IS TR S R Ik 2 1)
B KR #- AT E S, T LA B FR 4 ik S
BHEE H A, DA W R e 4 s A A A
DR AR S5 i 98 Je) 38 52k R O 1A A s 3 7 AT
AE . AL RR S AR b A fdt T2 03 /A AN e e SR M4
W (0.5mg/ml) W YE IR WL AR X, DLJH BTG G2 AR X
) Jieb 92 240

AU R E AT AT R 1P R 22 R R
J& 7d .3 A A 5AREITY VAS P4 LU E 8 35 v
FEAR (P<0.05) 5 H 38 AR T 19 A2 0 ot o 1 75 21 B 5
few, ARJiE7d.3 4 H B ECOG PF4r 5 AR Hi K
P G 2 PEREAIR (P<0.05) ; R 5 B 2 D RE X K i)
PEAL B AL, 4R ER 5> E RS Frankel 73 4%
W3k E AU 1 68 E R Frankel 432% N D
PR ARE AR BN B . X5 Z A0 Liu S5 18 1Y 0
LM — B ARV R IR B EFAR
AR I IAE , A2 3 3 401 Lh AR J5 U0 e |1 431
PR R 1 ) B R | i R S
USRI AR ENA A, MR EEH T2
BAROEZE, Fn b T AR SR O A A
LEEIRYT , LA ROIOTT i B GR s R AR T, 3k T
Fof B A AN B XUBS: 3 st R s 2
T 09 i DR R AT 25 B8 A, o e 2H 210 38 Rl i, 5
IR % B TR 43 B b R 2H 215 R R
A BE T BhORE A A 2 S BOR S AR IS TG o
A 3 ) B R BUR S 20r p AR T R AR, 3
TEARNG 4 FRER B B 22, KRG 6 MH 54
WA IE R o ARG G H 90 S0 A 2 AR O R 1
SBE W MR AL, FRAT TN i 5 I AHEME IR A
KAT K, I HL DA Ay MR ot 28 AR () 2 224, AN BB 25
P AR EVERE R T RS L8 IR E S A, A
TN SO IEHE AR i 2 hor . AR AR
ARG R & e R, HA 1R
AR R LRI, FiEs R TR GRS
S RAS B W 0 et A% 08 FE DI B i i 77 20 21



126

o E A R B2 2021 4R 31 45 2 )

Chinese Journal of Spine and Spinal Cord,2021,Vol.31,No.2

588 Z AR KRR ATIETE , R R L)
BT R T R A X Waﬂu@ﬂm%u%
LR R R LB RERVE R, Bk T
LA BEL 4 i 738 40 1) ME AR IS 2 ) FRUOCR AR K, 7
ARAFRHIR, IR & BRI R A S K e R
T PR B R A A O

EAEK, EAMNE 2 E X T HE B R
“Hybrid Therapy "'/ HE & | 77 024 43 B F R
5 SBRT fH45 & . SV FE MR A 7 1Y oK
Ji& & SBRT AR & J'e Az, SBRT i # LA 24Gy
i PR FR AT B 27Gy 43 3 R BRST  4F T  BOE
ESCC W7 ASHUBR I IR, 1 e 2k AT TR0
Fe | DME A U A TT SR AR B 2 4 iy s FH7, Liu 5504
(IBESE & B, 1E35% SBRT IGI7 9 13 Bl &,
A 12 Bl W, RIG VAS TR ATA
1 5 (P<0.01) o 7528 M i 38 5 R i il
i PRORIARE = A T R 5 E, 4r B TR EE A SBRT
IBIT B R ESCC 43 %% Frankel # 22 I g 5> 94 |
AR LA J1 5 Karnofsky 43 AR J5 8 A B th A A
B EGEM, AT T — 5S4k S s R 1 s b
GIT k. HETERA TSR —E R, B
Je  ASBIEGT S [ B Y, A AT BE 2 BUR 1
125 RV 5 e Ah AR SR R A B/ 9 HLIRA 1 8 X
BRI T SO Tk — DA I ) KA AR 2 1Y Bl
TitFoE

SZ, BB BT ARG YT A B R AR
V18 e P 7 % 98 R 005 B B0 o035 AR A L D) BB DR
RRA R GO R R RS A TR T

4 SEH

1. Sutcliffe P, Connock M, Shyangdan D, et al. A systematic re-
view of evidence on malignant spinal metastases: natural his-
tory and technologies for identifying patients at high risk of
vertebral fracture and spinal cord compression [J].  Health
Technol Assess, 2013, 17(42): 1-274.

2. Sciubba DM, Petteys RJ, Dekutoski MB, et al. Diagnosis and
management of metastatic spine disease: a review[J]. J Neuro-
surg Spine, 2010, 13(1): 94-108.

3. Rades D, Fehlauer F, Schulte R, et al. Prognostic factors for
local control and survival after radiotherapy of metastatic
spinal cord compression[J]. J Clin Oncol, 2006, 24(21): 3388-
3393.

4. Fisher C, Batke J. Editorial: separation surgery[J]. J Neurosurg
Spine, 2013, 18(3): 205-206.

10.

13.

14.

15.

16.

17.

. van Kessel E, Verlaan JJ, Slooff WB, et al. A score for rat-

ing instability in spinal metastases and the usefulness of
Ned Tijdschr Ge-

conservative measures for instability [J].

neeskd, 2013, 157(24): A5331.

SR, WY, AL R R RS A BIRYT)]. P S AR RS

&, 2014, 24(11): 961-963.

. Laufer I, lorgulescu JB, Chapman T, et al. Local disease con-

trol for spinal metastases following "separation surgery" and
adjuvant hypofractionated or high—dose single—fraction stereo-
tactic radiosurgery: outcome analysis in 186 patients [J]. ]

Neurosurg Spine, 2013, 18(3): 207-214.

. Barzilai O, Laufer I, Yamada Y, et al. Integrating evidence—

based medicine for treatment of spinal metastases into a deci-

sion framework: neurologic, oncologic, mechanicals stability,

and systemic disease[]]. J Clin Oncol, 2017, 35(21): 2419-
2427.
. Climent MA, Anido U, Méndez—Vidal M], et al. Zoledronic

acid in genitourinary cancer[J]. Clin Transl Oncol, 2013, 15
(11): 871-878.
ﬁﬂﬁfi%’ g, ORIV, 4. Hybrid 23 8 AR W H 485 6
ﬁ‘Jil:/J\?HiH@HﬂTﬁ'ﬁ’rIfrﬂz M7 BT[] A 5 e
%ﬂfu 2015, 8(6): 502-507.

. Leeson MC, Lippitt SB. Thermal aspects of the use of poly-

methylmethacrylate in large metaphyseal defects in bone: a
Clin Orthop Relat

clinical review and laboratory study [J].

Res, 1993, (295): 239-245.

. Dahl OE, Garvik LJ, Lyberg T. Toxic effects of methyl-

methacrylate monomer on leukocytes and endothelial cells in
vitro[J]. Acta Orthop Scand, 1994, 65(2): 147-153.

Tomita K, Kawahara N, Murakami H, et al. Total en bloc
tumors: improvement of the

J Orthop

spondylectomy for spinal
technique and its associated basic background [J].
Sei, 2006, 11(1): 3-12.

Liu XZ, Zhou X, Shi X, et al. Efficacy analysis of separa-
tion surgery combined with SBRT for spinal metastases: a
long —term follow —up study based on patients with spinal
metastatic tumor in a single—center{]J]. Orthop Surg, 2020, 12
(2): 404-420.

Payne WG, Naidu DK, Wheeler CK, et al.
in patients with cancer|]]. Eplasty, 2008, 8: €9.

Wound healing

Rothrock R, Pennington Z, Ehresman J, et al. Hybrid thera-
py for spinal metastases[]]. Neurosurg Clin N Am, 2020, 31
(2): 191-200.
Yamada Y, Katsoulakis E, Laufer I, et al. The impact of
histology and delivered dose on local control of spinal
metastases treated with stereotactic radiosurgery|J].
Focus, 2017, 42(1): E6.

(Y A 11 .2020-10-12

Neurosurg

AR E H I .2021-01-24)
(EXHF ® W)
(KL% FHE)





