of A HE A 2 R 2015 4E5S 25 B 55 1L 1 Chinese Journal of Spine and Spinal Cord ,2015,V0l.25,No.1 39

ks AR i€

AL B I B Itk N B AR e W E M i R R B AT

W OFE LI OB R AR
(b R ANRE B SEEL BRI T 0 100044 db5iil)

i

(FEZE] B89 R0 08T b3 D) 53k TR P o AR5 P9 W 28 i PR B LA #7532, 75 3% :2007 4F 1 H ~2013
AR 10 F 3 12 40 vl A0 6B i O 15 I G P 1 2 AR o R S B8, 3 TG TR YA YT . b B 4 6, %0 8
Bl AF 3% 33.4+15.6 % (18~62 %) . ic ik 55 P [ 72 9T 24 T A AH DG BIcHa - i 58 3 T, D9 o A W 84 07, 4 J 3 422
ff%%ﬁﬁ,ifﬂ%@%rﬁﬁ,ﬂ%%&&%%ﬁ@ﬁﬁ(wm_n% Jiggs B B S1~S5 7 11,82~S5 5 ], MEHMEAE = R
IZETE T 12 13 B 1,13, 14 1B 4 6,14 LS B 7 6, NEYRIHHBAEARIG 17.144.7 & H (8~24 4
). & Jm S Wi 10 6, Hoh 5] 4 5 3% Be e Wi 2 8 i), AU 4x i 3% B2 i W 28 2 3] ; % B 11 R T IR 2

B, FEEIRETRAZh 4 B, 4 B F R A E AR 5.5mm &R0, Horh 2 4 XU 4 R E R WT L 6 B
BB R A A, Hobh 3 08 % RIS ZHOT IR BMI>25 Y5 L 5 B BiiE F AR .5 B U7 N B2 B

7 B AT N E IO P A, b 2 AT AR R 2 R IR IR BB R 12 S H
21 AN F F O BN 4 JE AR A W R R B TR R EIE TR R 4RV 10 A H A8 A
HARFHHIWIA, G618 - i L A0 MR bR N B e R N I 28 e B DL Ay — 0 4 T8 372 42 8 1 T 284 5 o I
FER T BE 5 4 )i o Be A 1k A0 A R AL R MR TR B I [ T BER A BT G s A A I s A
AT A B b e DR PN T S 5 )

(SR ] B b s HC R bR 2 G o e 5 P T R 2 B T R

doi : 10.3969/j.issn.1004-406X.2015.01.07

hE 425 .R738.1,R687.3  XERARIRED:A X EHE1004-406X(2015)-01-0039-06

Hardware failure of lumbosacral reconstruction after sacral tumor resection, causes analysis/JI Tao,
GUO Wei, YANG Rongli, et al/Chinese Journal of Spine and Spinal Cord, 2015, 25(1): 39-44

[Abstract] Objectives: To investigate the causes of failed lumbosacral reconstruction after sacral tumor resec-
tion and its intervention. Methods: 12 patients diagnosed with high sacrum tumor and complicated with hard-
ware failure following tumor resection and lumbosacral reconstruction during January 2007 and Octorber 2013
were reviewed retrospectively. All 12 patients received revisional surgical intervention. There were 4 males and
8 females with an average age of 30.4 years(18~62 years). The data related to failure were recorded, which in-
cluded sacral defect, location of breakage, the diameter of rod, the union of bony graft and BMI of patients.
Results: There were 7 cases of S1-S5 involvement and S2-S5 involvement in 5 cases. The lumbar pedicle
screws were inserted in L2 and L3 in 1 case, I3 and [4 in 4, [4 and L5 in seven cases. The breakage oc-
curred at an average age of 17.1 months(range, 8—24 months) after primary surgery. The most common cause
for the failure was the breakage of rod, which occurred in 10 patients with 2 bilateral sides and 8 unilateral.
Iliac screw breakage and loosening were observed in 2 and 4 cases respectively. The 5.5mm-diameter rod was
used in 4 cases, 2 of them were noted bilateral breakage. Non—union of allograft was observed in 6 patients,
3 of them received radiation therapy after reconstruction. 5 out of 12 patients had BMI above 25. The implant
was removed in 5 patients. Revision and bone graft were performed in 7 patients. Free fibular graft was used
in 2 patients. 2 patients were noted breakage again at 12 and 21 months respectively and all received revi-
sional surgery. No further breakage was observed in these 2 patients after 10 and 8 months follow—up respec-
tively. Conclusions: The reconstruction of lumbosacral after high level sacral tumor resection still remains
challenging. Rod breakage is most common for hardware failure. The possible reasons are non—union of allo/

autograft, compared small diameter of connection rod, Improper level of pedicle screw insertion and patients’
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high BMI, all these can be treated by revisional surgery.
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eral rod was found at 1.5 year postoperatively
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Fgiure 1 The patient was a 34 —year—old female diagnosed of sacral
chordoma a Postoperative X-ray showed tumor resection and reconstruc-
tion with rod—screw system extending to L2 and L3 b Breakage of bilat-

Fgiure 2 The patient was a 24—year old female diagnosed of sacral gi-

ant cell tumor a Preoperative AP X-ray showed whole sacrum involved b Immediate postoperative AP X-ray ¢ Right rod

breakage was observed at 2 years after primary surgery Fgiure 3 The patient was a 56-year—old female diagnosed of

sacral chordoma a The AP pelvic film taken 21 months after primary surgery showed left rod breakage b AP X-ray

showed lumbosacral fixation after revision surgery. The newly implanted L3 pedicle screws and left iliac screws
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Figure 4 Both lumbosacral and posterior pelvic ring
were reconstructed by screw—rod system. The "trian-
gle" structure can provide early stability a The AP
pelvic film showied lumbosacral reconstruction with
rod —screw system combined with autograft fixed with

screws b Lateral X-ray showed the reconstruction

A ) R R AR M B O
SCHR R IE 2L R [ R AR A e, Hop
4G A AR MER R B R B A5 47 g o0 24
FATT R 4 7 22 A B8 U B S L R A AR B
BT LS MR oS s SR B B, WP AR
AL, IR RGN R DR S w A
R, AR 12 5 Py L TR R T, 6 AR AR il
B0 IR H BT HCE R U S TR fl AR
(I8 A bR T A o, A A A% A R A
4 Jm N B EAT I E . ABESE T 6 AR B AR A
HRF T3 IR JF 32 5T BT R A
H ARG 2 I E N E YW BE AR S R
BN EYWI R, HEEESEE BMI KA X
R, I HAERI R RIS AT R FH T SRR [ | i 1A
R, PR RS MR TR A PR R
IR B SC B A, B X B e, Horb 1
A A 2H BMI S KA 55 2 IBIME 2 i [
SR B, Y57 R FH BRI UM ] 5 45 45 MR e SR U AR
UL5EH

ve A B E U0 o O 1 B — A R AR 1
B TR A AR R S A
IR T EE W5, AR 5 N r R MK
SaeRNEY, SRiNAREZEReETEAY
A S, BRSSP R R] LR R
WEERE AR RS @G, J5 0 A SE BN
A% S0 3kt G 4 N B o WA, H AT E A
TET, 5B R G R I & JE % e
T W24 00 i DR T RS 4 e i A [ e
TEAGHE, MEAEA LEEREREGI KA
O o % P W 24 1 B DR R A, O AE B
FARIF AT BB BR T P [ R MO B P, e
3 3 A B G T AR T A e A R P D R DT 2 )



44

o [E 2L R 2015 4EES 25 5 1 1)

Chinese Journal of Spine and Spinal Cord,2015,V0l.25,No.1

Hj
i

T

4
1.

10.

11.

12.

5 ASBIETE R T B R A R, 45 A S 2 B U

191 B Afe

S % 3Lk
Dhawale AA, Gjolaj JP, Holmes L Jr, et al. Sacrectomy and
adjuvant radiotherapy for the treatment of sacral chordomas: a
single center experience over 27 years[J]. Spine, 2014, 39(5):
E353-359.

. Fuchs B, Dickey ID, Yaszemski MJ, et al. Operative manage-

ment of sacral chordomalJ]. J Bone Joint Surg Am, 2005, 87
(10): 2211-2216

. Li D, Guo W, Tang X, et al. Surgical classification of differ-

ent types of en bloc resection for primary malignant sacral

tumors[J]. Eur Spine J, 2011, 20(12): 2275-2281.

. Harimaya K, Mishiro T, Lenke LG, et al. Etiology and revi-

sion surgical strategies in failed lumbosacral fixation of adult
spinal deformity constructs[J]. Spine, 2011, 36(20): 1701 -

1710.

. Jutte PC, Castelein RM. Complications of pedicle screws in

lumbar and lumbosacral fusions in 105 consecutive primary
operations[J]. Eur Spine J, 2002, 11(6): 594-598.

Fujibayashi S, Neo M, Nakamura T. Palliative dual iliac
screw fixation for lumbosacral metastasis: technical note[J]. J

Neurosurg Spine, 2007, 7(1): 99-102.

. Thambiraj S, Forward DP, Thomas J, et al. A novel "pelvic

ring augmentation construct" for lumbo—pelvic reconstruction

in tumour surgery|J]. Eur Spine J, 2012, 21(9): 1797-1803.

. Oshima Y, Miyoshi K, Mikami Y, et al. Pelvic ring recon-

struction with a vascularized pedicle iliac bone graft for a
large sacral schwannomalJ]. J Spinal Disord Tech, 2005, 18
(2): 200-202.

. Stener B, Gunterberg B. High amputation of the sacrum for

extirpation of tumors: principles and technique [J].  Spine,
1978, 3(4): 351-366.

Bederman SS, Shah KN, Hassan JM, et al. Surgical tech-
niques for spinopelvic reconstruction following total sacrecto-
my: a systematic review[J]. Eur Spine J, 2014, 23(2): 305-
319.

Varga PP, Lazary A. Chordoma of the sacrum: "en bloc"
total sacrectomy and lumbopelvic reconstruction[]J]. Eur Spine
J. 2010, 19(6): 1039-1040.

Gallia GL, Suk I, Witham TF, et al. Lumbopelvic recon-

struction after combined L5 spondylectomy and total sacrec-

13.

14.

15.

16.

17.

20.

21.

22.

23.

24.

25.

tomy for en bloc resection of a malignant fibrous histiocy-
toma[J]. Neurosurgery, 2010, 67(2): E498-502.

Wuisman P, Lieshout O, van Dijk M, et al. Reconstruction
after total en bloc sacrectomy for osteosarcoma using a
custom—made prosthesis: a technical note[J]. Spine, 2001, 26
(d): 431-439.

Tomita K, Tsuchiya H. Total sacrectomy and reconstruction
for huge sacral tumors[J]. Spine, 1990, 15(11): 1223-1227.
Doita M, Harada T, Iguchi T, et al. Total sacrectomy and
reconstruction for sacral tumors [J]. 2003, 28 (15):
E296-301.

Zhang HY, Thongtrangan I, Balabhadra RS, et al. Surgical

Spine,

techniques for total sacrectomy and spinopelvic reconstruction
[J]. Neurosurg Focus, 2003, 15(2): ES.

Hugate RR Jr, Dickey ID, Phimolsarnti R, et al. Mechanical
effects of partial sacrectomy: when is reconstruction neces-

sary[J]. Clin Orthop Relat Res, 2006, 450: 82-88.

. Gunterberg B, Romanus B, Stener B. Pelvic strength after

major amputation of the sacrum: an exerimental study [J].

Acta Orthop Scand, 1976, 47(6): 635-642.

. Gokaslan ZI, Romsdahl MM, Kroll SS, et al. Total sacrecto-

my and Galveston L-rod reconstruction for malignant neo-
plasms: technical note[J]. J Neurosurg, 1997, 87(5): 781-787.
Rose PS, Sim FH, Yaszemski MJ. Orthopaedic Oncology and
Complex Reconstruction [M].  New York: Wolters Kluwer,
2011. 83-91.
Stambough JL. Lumbosacral instrumented fusion: analysis of
124 consecutive cases[]J]. J Spinal Disord, 1999, 12(1): 1-9.
Shen FH, Harper M, Foster WC, et al. A novel "four—rod
technique"  for lumbo —pelvic reconstruction:  theory and
technical considerations[J]. Spine, 2006, 31(12): 1395-1401.
Yu Y, Zhu R, Zeng ZL, et al. The strain at bone—implant
interface determines the effect of spinopelvic reconstruction
following total sacrectomy: a strain gauge analysis in various
spinopelvic constructs|J]. PLoS One, 2014, 9(1): e85298.
Guo W, Tang X, Zang J, et al. One-stage total en bloc
sacrectomy: a novel technique and report of 9 cases [J].
Spine, 2013, 38(10): E626-631.
Poffyn B, Sys G, Mulliez A, et al. Extracorporeally irradiated
autografts for the treatment of bone tumours: tips and tricks
[J]. Int Orthop, 2011, 35(6): 889-895.

(Wi B .2014-08-14  RKAE I H 11 .2014-12-28)

(ELHBY H RIFIAH)

EST Y BEY-Y 3





