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Treatment of spine metastases by open decompression, microwave ablation combined with open vertebroplasty and
pedicle screw rod system X/ANG Ning,LIN Jia-sheng,ZHANG Yi-yuan,YAN Weti,and CHEN Rong. Department of Or-
thopaedics , Fuzhou Second Hospital Affiliated to Xiamen University , Fuzhou 350000, Fujian , China

ABSTRACT Objective : To evaluate the preliminary clinical effective of open decompression, microwave ablation combined
with open vertebroplasty and pedicle screw rod system in the treatment of spine metastases. Methods: The clinical data of 12
patients with spine metastases were retrospectively analyzed ,they were treated with open decompression, microwave ablation
combined with open vertebroplasty and pedicle screw rod system between January 2014 and January 2016. Six males and 6 fe-
males were included , aged from 30 to 75 years old with an average of 55.6 years. There were 5 cases with spine metastases from
lung cancer, 2 from breast cancer, 2 from thyroid cancer,?2 from renal cancer and 1 from liver cancer. Seven cases were thoracic
metastases and 5 cases were lumbar metastases. Tomita score were mainly arranging from 3 to 6 points. According to ASIA
neurologic grading system, 3 patients were grade C, 1 was grade D,8 were grade E. Preoperative VAS score was 8.3+0.4. VAS
was used to evaluate the clinical effect at 1,3,6 months after operation and final follow-up. Results: All operations were suc-
cessful and the amount of blood loss during surgery was 500 to 2 050 ml (average of 850 ml) ,operation time was 3.5 to 5.5 h
(average of 4.5 h). There was no nerve root injury during surgery. Cerebrospinal fluid leakage occurred in 3 cases after
surgery ,which were healed after conservative treatment. Superficial infection of the incision occurred in 2 cases,which were
healed after dressing change. There was one case of pulmonary infection. No deep infection,lower limb thrombosis or other
complications were found. All 12 patients were followed up for 9 -40 months with an average of 28.6 months. The clinical
symptoms of all patients were significantly improved ,and the motor function of the lower limbs was recovered to varying de-
grees. According to ASIA grade,2 cases of grade C were improved to grade B;1 case of grade C did not recover significantly; 1
case of grade D was improved to grade E. One patient died of primary liver cancer 10 months after surgery. Local tumor recur-

rence occurred in 1 patient during follow-up period. The VAS scores were 2.7+0.6,2.5+0.4,2.6+0.5,and 2.5+0.5 at 1,3,6
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months after surgery and at final follow-up , which were significantly improved compared with the score before surgery (P<0.05).

Conclusion : Open decompression , microwave ablation combined with open vertebroplasty and pedicle screw rod system in the

treatment of spine metastases show some effects, with less intraoperative blood loss, shorter operation time , significant postoper-

ative pain relief,and low tumor recurrence rate.
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Fig.1 A 64-year-old male patient with Ts—T; metastases from lung cancer,recurrent chest
and back pain and weakness of both lower limbs 1a,1b. AP and lateral X-rays of thoracic
spine before surgery  1c¢,1d. Preoperative CT scan showed bone destruction  1e,1f. Preop-
erative MRI showed that cancer had invaded in lung,thoracic vertebral bodies and a part of
ribs  1g. Microwave ablation during the surgery ~1h. Spinal canal had been completely de-
compressed after open vertebroplasty completed  1i,1j. AP and lateral X-rays of thoracic at
3 days after surgery 1K. Three months after surgery,CT scan showed that spinal cord was

decompressed and the morphology of spinal cord was good




<474 « A% 2020 4F 5 56 33 555 5 1 China J Orthop Trauma, May.2020, Vol.33,No.5

FERME R LKL, TR S8
SR E U 5 A o DRI 68 T A A M b R
17 T ARG T A e B 746 1 T AR IE W AE . Tomita
SEENH T AR FEAE R EAHE LA R ILA s (1) %
HETRE Ty, 1 BT P M 2 T RE R A, 2 E FRIG
ST IS RET 52 o (2)F AR E e T, & s Bk
WA AT e AT M AR AR, R EEX H E  E
BEE . (3)2 Wy, B TR 5 2T 2k B i A2
PR, (4) P9 07 L, AR TR J5 6 o i BRI il 3
AR A REA B IR Quraishi 45 A Ay Al 1E 4 45 2Lt
T ARG IT O 202 B A R R AVERA T h B ol I
MEFN 5 B R PR o BRI b TR 07 =X, Bl
LK B g Tomita 5, Tokukashi P01 & . AW
58 KB Tomita PE43UEIGIT I 56 .5 4 LA R Wit Al
BARIHAENG , AT Ry 70 e 988 VD5 5 6~7 43 T3 47376 3
AR, ATATE TR 8 43 L B R REAL LA TS LA
HFARIRIT . AWFFEH £ H Tomita 5 PF5r £ 24
HTE 3~6 43, ISR ARG )T 2R 1E 1 .

XA R R E A R R, TA
() 322 H AR R B A B e . F R R R R TR
() HAR T AR Ty AT 43 Bl s R (B DD B A AR
R A HEVIBR (43 8 U] BR 58 $ En bloc YIFR ) %5 .
Ja BEUUE TR, TR ZE R, Bl L E#EYI R 2 R
() JE FEZEAE) i e DD BRAEAR , 25 BE HE IR 1) BT
WA, AT LIS DIC I BRHESE N 0 IR 4H 20T A 2L
fifk R A6 T8 . B EET IS 8K S TR (2 En bloc
S W TR B R AL R, AR IR U R )
G HR IR TR BRAEE A% FOREOR & i 2,
S RS B E AR R R A e
MO , W PEBEA 2 DR 5L A5 AL sl0A A B AL
B, IR IEE Tk 2805 G 97 W ) AR X
B,

XF T4 SRR AR U A A i 2 R R
Kb R AR W Y BB A R 4 e HE IR BUE R ( per-
cutaneous vertebroplasty ,PVP) J&2A[ 4171, B 1989 4
Kaemmerlen 555 YR PVP R N FF 4 A 5% 7%
PE bR LAk PVP ] T30 97 5 HE 56 7% Pk i 8 04 41 3B
R 2 . PVP BRI L RAE T TARERAE A X
B TR A R GEARPR  %h AR R 5%
FRPIR I R BRI (1) B 7K R IR A R HEAR 4 L 45
¥ S P T MR AR M . (2) 38 1B K U Y AL
TH RlE AR N B PRI OR A o 32 0 I e
KB I, JUHIEHERE BTN, A B0 2 AR S
25 T IR RORE M KU 22 Fourney %5 P27 38 L
FH PVP 36 97 HE 1R 5% 78 1 I 9 B 1 K U8 8 T 28 1k
37.5%. T 5l PVP UG A i ot 224 % 45

R )R, A HEAE B KR 1B T, 38 23 N 25 H B i b
ZARAZ e, AT R I B 1 7 A Y O R .
R I AT 2 380D O A 3 HE B 5 R A 22 AR A R 38
AR, [F) A M A B B A >T75% , ) & PVP fiy 2% 2
TER, 1999 47 Wenger &5 PV 5 YO T B0 HE 7R B IE
AR FI0Y7 B g A PE B T, HAREE 1 10 il 4
A T Bk AEHEE N KRB I, (HIG 1 4 B
ZRRE R, B A AR R m T R ST B B HEE Y K TR .
4.3 IR R DR R R A B

T T R F R 4Rt i — A S AR L R 3, 51k
JigeE P K 1Bk 3, K R G R T AL A AR P TR
PR L R b AR ) g PR i 40 M 7 DNA | RNA
FRIVER 1A I 285 A0 1 3] 0 TR, e 2 0 i S ) 30 o5 1 ol il
T 20 e S BRI RE B A, 1 i A URE 40 A PN IR
ZEL S ok R A0 R FE TS o A HEE R
B KA, 45 i e A1 21 4 4, T8 LR e R
O T AR FE D B, A2 REE KR, CR
15, FHIRER, T 2R [a] ) U8 2L 520 3 R R AR AT
MR B 2 REHH, THETE B, 5600k 0 Al
Eb , 56000 1 AR S LR, 2 BN AL LB BT oK, HLR
B[] B R ARONR , TG R T A R (] A A T m i [
AR I oA A O e 25 5k 4 i A AN Re 2
SRR Al TR B ARk O I DU R
JiZ TR, BUS T R AR RO ki
W SOUE IR T R A R B M R IR T 0 4GE B
2 323538 ) e Sl U AN T o 9 BB B T 2 A AR B
T BT R Y [ 5 452 AR N T8 A B M % B o i B 1Y
TRYT A G
4.4 WIEERE R R

ARG H R IS, A IR BT W A vk ER K R
TR R S e kR R AT I i, A R g kL
I3kt G TR P28 T AR A Y, IR s ke 8 e D
BROE G , A LREA RO /b e 2 % ) AU ) i
B kA4 TP R SR RN, X RE A T DAGE o C
TR X ER WS TE BRI ) T 32 BT 3801 M 14 i %
FeR FRHETE ARV, AR KRB
T 14 AU, o5 b 2ok i v o8 B 48 P B /K e 38 T, e m
VIAE S — B 18] T SR8 U 1B K U8, 2 i 7K e e
B NB T 1 B 05 7 T R RE I P RE . di ) il
T AT T B, A A AR
SRS TR kL 2 5 BRIl Ak B s 4 i A5
BN ROKE , NI T I 2 & S AF R =
K Z Y Pusceddu 45 MVRGE B9 N S T kR AT 2L
W1 e B 1k IR 1 2 R RN 26%0~67 Do I 31 2y 6%
AFARL 5 17 L3 o fle K36 I, (A5 IR 4 4 SR AR
FA I L BRORE [ L ARk | SRAE, BE AR AL, o A5 HE



FEEA 2020 4F 5 HE 33 55 5 China ] Orthop Trauma,May.2020, Vol.33,No.5

-475 -

55 i JUk AT (1) ok A PO U LA, 8 74D 1 1L A8

TR NI A N R ol (N S S B R B N T o |

i geE o e A B TR T O AR TR A B 92 T AR T

JAE , 30 BE 1 I A A AL AW 5, 285 5 o ME 1) JL 7

B[ , HE— 2 0 5 AR 1 AR E P o AT T AR I )

AR SCHR AR T8 ) T A I ) 22 SR, AT RE S 0 s

T3 2 AR R G I N ] B ] R 19 B O 0T R B

TEAB 542 1 ) T4 N A A3k B AL, AT BE R A

TR WD AR L, AR E AR EE .

T A 35 Ml 2O A 5 % 90 A8 1) A A 30 R 2 T o

Liigs
AHIETE S 19 B A PR Bl 17 P ) AR 5, R )

L3l PR AR 0 [ BE 5, A A — 7 1Y R BRPE o ik

i S 5 22 191 B ] ) B 7 6 s SR Y K
IO FH T TR T R BB S MEAR U BT R RGN

(B 3 V6T i P ME B R PR b Rg AL RE S TT R D T

AN T o, BEAT T A 1 UG, [] Fof S BB 3K 21 A

BRI T RRICR o X Bl TR 30 10 i AR

FEPE MR Y B E R UL, IZ T AR AR T — AR

LA ARPNRIT I %

2 & Lk

[1] Xie P,Zhao Y,Li G. Efficacy of percutaneous vertebroplasty in pa-
tients with painful vertebral metastases:a retrospective study in 47
cases[]J ]. Clin Neurol Neurosurg,2015,138:157-161.

[2]  Mesfin A,Buchowski JM,Gokaslan ZL,et al. Management of
metastatic cervical spine tumors[J]. JAAOS,2015,23(1):38-46.

[3] Fourney DR,Schomer DF ,Nader R, et al. Percutaneous vertebro-
plasty and kyphoplasty for painful vertebral body fractures in cancer
patients[]J ]. J Neurosurg,2003,2(5) : 75-76.

[4] Kaemmerlen P, Thiesse P,Bouvard H,et al. Percutaneous vertebro-
plasty in the treatment of metastases. Technic and results[J ]. J Radi-
0l,1989,70(10) :557-562.

[5] Fehlings MG,Rabin D. En bloc resection for metastatic spinal tu-
mors :is it worth it[J]. ] Neurosurg Spine,2010,13(4) :411-412.

[6] Ciftdemir M,Kaya M,Selcuk E,et al. Tumors of the spine [J].
World J Orthop,2016,7(2) :109-133.

[7] Lubner MG,Brace CL,Hinshaw JL, et al. Microwave tumor abla-
tion : mechanism of action,clinical results and devices[J]. J Vasc
Interv Radiol ,2010,21(8) :S192-S203.

[8] Brace CL. Microwave tissue ablation:biophysics,technology and
applications[J ]. Crit Rev Biomed Eng,2010,38(1):65-78.

[9] Basile A, Failla G,Reforgiato A et al. The use of microwaves abla-
tion in the treatment of epiphyseal osteoid osteomas[] ]. Cardiovasc
intervent Radiol ,2014,3(37) :737-742.

[10] Cavagnaro M,Amabile C,Bernardi P,et al. A Minimally invasive

antenna for microwave ablation therapies:design, performances,

and experimental assessment[J ]. IEEE Trans Biomed Eng,2011,
58(4):949-959.

Pusceddu C,Sotgia B,Fele RM et al. Treatment of bone metas-

tases with microwave thermal ablation[J]. J Vasc Interv Radiol,

2013,24(2) :229-233.

[12]

[13]

[17]

[18]

[19]

[20]

[22]

(23]

[27]

(28]

Tokuhashi Y, Matsuzaki H,Toriyama S,et al. Scoring system for
the preoperative evaluation of metastatic spine tumor prognosis[J ].
Spine (Phila Pa 1976),1990,15(11):1110-1113.

Tomita K,Kawahara N,Baba H,et al. Total en bloc spondylecto-
my for solitary spinal metastases[J]. Int Orthop,1994,18(5):
291-298.

Kirshblum SC,Memmo P,Kim N et al. Comparison of the revised
2000 American Spinal Injury Association classification standards
with the 1996 guidelines[J]. Am J Phys Med Rehabil,2002,81
(7):502-505.

Bilsky MH, Lis E,Raizer J,et al. The diagnosis and treatment of
metastatic spinal tumor[J ]. Oncologist, 1999 ,4(6) :459-469.
Zhang C,Wang G,Han X et al. Comparison of the therapeutic ef-
fects of surgery combined with postoperative radiotherapy and
standalone radiotherapy in treating spinal metastases of lung can-
cer[J]. Clin Neurol Neurosurg,2016,141:38-42.

Helweg-Larsen S,Sgrensen PS. Symptoms and signs in metastatic
spinal cord compression :a study of progression from first symptom
until diagnosis in 153 patients[J]. Euro J Cancer,1994,30(3):
396-398.

Witham TF,Khavkin YA, Gallia GL, et al. Surgery insight : current
management of epidural spinal cord compression from metastatic
spine disease[]J ]. Nat Clin Pract Neurol ,2006,2(2) :87-94.
Sahgal A,Whyne CM,Ma L,et al. Vertebral compression frac-
ture after stereotactic body radiotherapy for spinal metastases[]J].
Lancet Oncology,2013,14(8) :e310-e320.

Rades D,Hueppe M,Schild SE. A score to identify patients with
metastatic spinal cord compression who may be candidates for best
supportive care[ ] ]. Cancer,2013,119(4) :897-903.

Gerszten PC,Mendel E, Yamada Y. Radiotherapy and radiosurgery
for metastatic spine disease :what are the options,indications ,and
outcomes[ ] ]. Spine (Phila Pa 1976),2009,34 (22 Suppl ) : 78-92.
Horowitz M, Neeman E,Sharon E et al. Exploiting the critical pe-
rioperative period to improve long-term cancer outcomes[J]. Nat
Rev Clin Oncol ,2015,12(4) :213-226.

Tomita K,Kawahara N,Kobayashi T, et al. Surgical strategy for
spinal metastases [J ]. Spine (Phila Pa 1976),2001,27 (3):298—-
306.

Quraishi NA , Gokaslan ZL, Boriani S. The surgical management of
metastatic epidural compression of the spinal cord[J]. ] Bone Joint
Surg Br,2010,92(8) : 1054-1060.

Chew C,0Dwyer PJ,Edwards R. Health service cost associated
with percutaneous vertebroplasty in patients with spinal metastases
[J]. Clin Radiol ,2013,68(8) : 776-779.

Chow E,Holden L, Danjoux C, et al. Successful salvage using per-
cutaneous vertebroplasty in cancer patients with painful spinal
metastases or osteoporotic compression fractures| ] ]. Radiother On-
col,2004,70(3) :265-267.

Kassamali RH,Ganeshan A ,Hoey ET et al. Pain management in
spinal metastases :the role of percutaneous vertebral augmentation
[J]. Ann Oncol ,2011,22(4) :782-786.

Liu W, Zhou S, Wang S. Application of percutaneous vertebroplas-
ty in the treatment of multiple thoracic metastases[J]. Oncol Lett,
2015,9(6) :2775-2780.

Fourney DR, Gokaslan ZL. Anterior approaches for thoracolumbar

metastatic spine tumors[J]. Neurosurg Clin N Am,2004,15(4) .



- 476+

FEEA 2020 45 HE 33 55 5 China ] Orthop Trauma,May.2020, Vol.33,No.5

443-451.

Fuentes S, Blondel B, Metellus P, et al. Open kyphoplasty for man-
agement of severe osteoporotic spinal fractures[J ]. Neurosurgery,
2009,64(5 Suppl 2) :350-354.

[31] Wenger M,Markwalder TM. Surgically controlled, transpedicular
methyl methacrylate vertebroplasty with fluoroscopic guidance[J].
Acta Neurochir(Wien),1999,141(6) :625-631.

[32] MaY,Wallace AN,Madaelil TP, et al. Treatment of osseous metas-
tases using the spinal tumor ablation with radiofrequency (STAR)
system|[] |. Expert Rev Med Devices,2016,13(12):1137-1145.
Vanderschueren GM, Obermann WR , Dijkstra SP, et al. Radiofre-
quency ablation of spinal osteoid osteoma:clinical outcome [J].
Spine (Phila Pa 1976),2009,34(9) :901-904.

Cazzato R,Garnon J,Caudrelier J,et al. Low-power bipolar ra-
diofrequency ablation and vertebral augmentation for the palliative
treatment of spinal malignancies[J]. Int J Hyperthermia,2018,34
(8):1282-1288.

PRIEME , 2%, s R, 5. TR i T R 2 s P T 2 9
I HE M B8 8 B0 B U A (D). o S 06T JR ik ,2014,3
(5):346-350.

CHEN BY ,WEI X,SHI YM et al. Open microwave ablation com-

bined with decompression and internal fixation for vertebral metas-

tases:a follow-up report[J]. Zhongguo Gu Yu Guan Jie Za Zhi,
2014,3(5) :346-350. Chinese.

MR AR R T R L] Mo B R BT A,
2018,45(5):75-80.

CUL YP,SHI XD. Progress of treatment on metastatic spinal tumors
[J]. Zhong Liu Fang Zhi Yan Jiu,2018,45(5) :337-342. Chinese.
2R R, 0 BB BRI T R A R P T AR YR Y R A
B [T]. S AR5 ,2018,24(2) : 159-162.

LI PF,LIU JF. Microwave ablation combined with decompression
and internal fixation for vertebral metastases[J]. Shi Yong Gu Ke
Za 7hi,2018,24(2):159-162. Chinese.

AR, TR X, A5 28 R S AR P SE T RO R B
e T I TR T AL A Il PR AE 7 [0 . eh A2 i Bl v 2%
#,2016,23(23) : 1560-1564.

YUAN ZC,HUANG BH, LIU B, et al. Open decopression and per-

cutaneous pedicle screws osteosynthesis combined with microwave

[38]

hyperthermia for metastatic spinal tumors[J ]. Zhonghua Zhong Liu

Fang Zhi Za 7hi ,2016,23(23) : 1560-1564. Chinese.

Westbroek EM , Goodwin ML, Hui F, et al. Thermal injury to spinal

cord,a rare complication of percutaneous microwave spine tumor

ablation : case report[J ]. J Clin Neurosci, 2019,64(10) : 50-54.
(i H 393 :2019-06-12 A SC 4 : £ 7))

- IRPIIRE -

Jrak I 2 BHEIR]FL A HEMENR] 3 2¢ thAEA
B PR 1

FHF B, AR, B X

CHR A NREBES &, HF 224 730000)

KEiIE ZAMEMILE; EMESE; FRESTAE
h B4 %S R681.5

DOI: 10.12200/j.issn.1003-0034.2020.05.017

[ Lk
FEHRLSE (BB R S ) 4RO (OSID) ; EiEae &

Respiratory alkalosis complicated in percutaneous endoscopic lumbar discectomy under local anesthesia:a case re-

port
tal of Gansu Province ,Lanzhou 730000, Gansu , China
KEYWORDS Percutaneous intervertebral foramen endoscopic

BB 37 0 T A T BRI R
2 H L IMEEE S 2R 17 F 2019 4 3 H 18 H
Wiz, BE 2 A AT TCY R BRI AT
JREREIR R A, ARG | 22 R B /N TR AN Sy 25, A Sl

S U R A8 AT A B H (i 5 - GWGL-2014-10) 5 1l 45
o e 254 1UR BHIE (4 5 : GZK-2016-67)

Fund program : Gansu Provincial Health Management Project (No.GWGL—
2014-10)

WIAEE XAk E-mail : liulin3669@163.com

E-mail ; 1iulin3669@163.com

Corresponding author: LIU Lin

WANG Zeng-ping, XUE Wen ,LIU Lin ,and QIAN Y ao-wen. The Second Department of Orthopaedics ,People’s Hospi-

Intervertebral disk displacement; Respiratory alkalosis

A IR R B S &, EMV AR B R A 2, &
PR EN S, 17 HEME MR K 25 $2 71 : LsS, #E ] 4% 28
B, ATSHIE Bl R SR DGR YT IR IR T JE AR A AR
W0 2% i, o B, th B fe 2 d, BB RE AR P R &
VB ABRERE TN 52 o 1 J A A 8 R o oA AR B J fin
B AR, 2ORIR B2, 17 HEAME MRI A 25§27
LSy M) 35528 | 26 00 # AR BH (8 52 ., TG K /)M i i
g, DA (] 95 5 HH 1 A0 B A 2R MO A BE o« ABE AT
A 1M 120/80 mmHg, 023 80 YK/ 43, FEI% 18 YK/ 4y,
Ot AR ST o FPEARE, 2RSS, 98



