of A A A 2% R 2016 AR5 26 B85 8 M1 Chinese Journal of Spine and Spinal Cord ,2016,V0l.26,No.8

H A 38 AR R AR AR T A AR
B F A 52 b A

WA RS e, R R AME R H
(PEARBRZE S EBE RSN 100853 JLaT)

[#BE)] B E B G B0 5 E #8 K (vertebral column decancellation, VCD) ¥ F T # R Bl F K
F R 2 A R RO 775K B 2T 2010 4F 1 H ~2012 4 1 7 783k B 1 32 4 FE R B T AR 19 20 0
FIIE R GERE AR 17~58 % (34.5+11.6 %), 5 12 9 , % 8 4], S ELMH AR I M IE 6 1], 56 Kk 1 MR 5 Y
W I 4 ), 45 4 VA0 s (™ B 4 81, S K PR S I R 3 8 T A AR AR b R 3 61, BHE TR IE A
WKF AR 5.6+3.3 15 (1~16 4F) . BIE ARG 10 61560K it 2 i 56K i Cobb £l 45°~85°(64.2°+15.6°),17
18] R R T 2 A7 HB 3 O R TRT I 2 J5 1™ Cobb 1 75°~110°(92.7°49.7°) . ¥4 2k F 47 VCD #HATHIE 5 I, i
S SR B TR IR) AR v o B PR AR O R A — e L . T B BB AR T RS 1R B R B 1
FOB AL AT B 00 35 37 R A R L X 2R WA SR T SEER T Cobb £, 6 IR A7 TROME R 4% 5 25 SUR
AR e 25, O DR T (i B S 2 PR MR T o7 RO B U o R R AR A L A A B SRR A A . R
SRS-22 JA# FATAN R A RAT AT 6 ™A LA T, &R A 5T A T 5808 HE R 5w 1.520.6 4
(1~2 1), FAREE K 4~6.5h(5.320.7h) , R 1 i 1L 1 2 600~1300ml(830.0+150.5ml) . JT A3 &8 & A v i W DUl
I?’if)ﬂ”ﬂuk_?&Eljﬁﬁiﬁ%%klﬂu(gEP)&ﬂij 75 % L (MEP) 53 728 4k, A rp i i 3 56 28 % T 132 Bl ek
WUIREIEH . RJF VA 1T WA G . 3 0% A WE W, 2 615 e B3 ARG I & 9 2B L ah ks & 1E Bl F
*Hﬁikivii@% W08 8 By | PR UR T DK Il A A5 LA I 0 L AEBERT ] 13.9+2.4d, B 7 A ] 18~40 4~ H (27.6+
2.8 AN A ), it 1 1) 1) A H B P S e DT 2 MR T s g B RS R e S I A el IR T R K T PR T 3R A RL AR
1E ARG 1R I A 2R T Cobb £ 40 BIBFIE 2 15.7°44.9° 28.7°+8.7°, ARJF 1 J&H HE b4k i A1 5 IR 1T Cobb
i1 OO i A% B 2 B ORUJ A X e R 25 K T i RS B S 5 A R I EL A T IR AR N (P<0.05) , R IR Bt 1 i 5 R
G 1R R ST 25 22 5 (P>0.05) s 5 — 1 46 2 IR 2 800 B A I /i 5 R0 H 3R 0 G 12 25 7 (P>0.05)
AN BT BN B S AR R AR A BRI A S R T A A B 0 (P<0.05) . AR 1 R GE IR T
Cobb i 1% K (75.524.5) % , KT Cobb 147 1IE % 8 (63.55.7) % ; A K B VT 5 AR J5 1 8 He %5, 5l IR 1 5
TEERFEN 26.5%, KARMFIE E R %N 34.1%, BBEARIE 6 A SRS-22 it R IIRE JIm ML RS 4 e ik
RS 5 RS AR AT A A WA (P<0.05) . 518 VCD 7R HE EE §l 48 T AR b nl F K & B AR Sk i o
SR 17 ST A5 AN R S T A IR AR A R A A R A R TR T gk R G e | 2 R R A O
S RE | Fie— P AR TE G R A R A i
[RBR] HAEIE ; BB KR T4 8 R
doi; 10.3969/.issn.1004-406X.2016.08.08
hE 5% S R682.3,R687.3  XBEARIRAD A X EHS.1004-406X(2016)-08-0715-08
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[Abstract] Objectives: To evaluate the effectiveness and safety of revision surgery for the severe spinal de-
formity by utilizing the technique of vertebral column decancellation(VCD). Methods: A retrospective analysis
was carried out for 20 cases suffered from spinal deformity and undergoing revision surgery in 301 Hospital

from January 2010 to January 2012. Age ranged from 17 to 58 years old and the average age was 34.5+11.6
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years. There were 12 males and 8 females. Twenty patients included 6 cases with kyphosis secondary to

ankylosing spondylitis, 4 cases with congenital kyphosis, 4 cases with kyphoscoliosis secondary to spinal tu-
berculosis, 3 cases with congenital kyphoscoliosis and 3 patients with adolescent idiopathic scoliosis, all pa-
tients were diagnosed by the radiographic and medical records. The average interval from revision surgery to
previous corrective surgery was 5.6+3.3 years. The mean Cobb angle of coronal plane was 64.2°+£15.6° and

92.7°£9.7° in sagittal plane. All cases received revision surgery of VCD under general anesthesia. Operation
time, intraoperative bleeding and the complications of perioperation were recorded. All 20 study subjects un-
derwent whole spinopelvic right and lateral radiography at the time of pre—revision surgery, one week after re-
vision and the final follow—up. Sagittal parameters included Cobb angle, thoracolumbar kyphosis angle (TK),
lumbar lordosisc(LL), sacral slope(SS), pelvic tilt(PT), pelvic incidence(Pl) and sagittal vertical axis(SVA). Coro-
nal parameters included Cobb angle, apical vertebral offset distance and the relative height of shoulders. Sco-

liosis Research Society—22 (SRS-22)

points pre—revision surgery and 6 months of post—operation. Results: All surgeries were performed successful-

was used to evaluate the life quality of 20 patients at different time

ly, osteotomies were performed at 1.5+0.6 levels(average, 1-2). Time of revision surgery ranged from 4 to 6.5
hours(average, 5.3+0.7h) and the blood loss ranged from 600 to 1300ml(average 830.0+150.5ml). All incisions
healed by first intention. No complication occurred such as infection, deep venous thrombosis of lower extrem-
ities, respiratory failure or nerve injury occurred during follow—up. Three cases suffered from leakage of cere-
brospinal fluid and two cases were complicated with arteria mesenterica superior syndrome. The average hospi-
tal stay of all cases was 13.9+2.4 days. The follow—up ranged from 18 months to 40 months(average, 27.6+
2.8 months).

Cobb angle of coronal plane,

The Cobb angle was corrected to 15.7°+4.9° in coronal plane and 28.7°+8.7° in sagittal plane.
apical vertebral offset distance and the relative height of shoulders at one week
after operation obviously improved than pre-revision surgery(P<0.05). And there was no statistical significance
compared to final follow—up. The sagittal parameters except PI including Cobb angle, TK, LL, SS, PT, SVA at
after revision operation had statistical significance compared to pre—revision surgery (P<0.05). The
rate of coronal Cobb angle was (75.5£4.5)% and sagittal Cobb angle was (63.5+5.7)%. The loss of

at final follow—up compared to one week after revision surgery was 26.5% in coronal plane and

one week
correction
correction
34.1% in

tion of 6 months after revision surgery improved obviously compared to pre-revision surgery(P<0.05). Conclu-

sagittal plane. The parameters of SRS-22 such as function, pain, appearance, mental and satisfac-

sions: The posterior VCD can restore the balance and stabilization of coronal and sagittal of spine, also can
avoid the complications such as the excessive shorten and nerve injury of spinal cord in the procedure of re-
vision severe spinal deformity surgery. This technique is an safe and effective remedial measure for spinal de-
formity after previous surgery.

[Key words] Spinal deformity; Revision surgery; Sagittal balance; Osteotomy
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kyphosis, TK) ; 8 & 15 &} f (sacral slope,SS),S1
HEAR | &M Y SE R 28 5K L 2 [ e fl ;B 4
NG (pelvic incidence,PI) ,S1 HE{AR [ 24z 1) 1
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Xof TR RIS, 30 %of £ R . RS 1R AR R BE 7 i
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Figure 1 a Afier corresponding spinous processes, lamina and facet joints
posterior cancellous bone of the osteotomy column were
resected partly by a drill or a curette through pedicles b Linear fractures of
anterior cortex and lateral walls almost were achieved by drill.  The Y shape
osteotomy was well illustrated when osteoclasis of anterior cortex and closing

of posterior wedge osteotomy were completed
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R EARTE Cobb B THERBERSWHEEX S E
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Table 1 Coronal Cobb angle, apical vertebral offset
distance, the relative height of shoulders of one week after

revision surgery, final follow—up and pre-revision operative

AR BiEGRES T AU X
< ° i (cm) J¥2% (em)
Cobb 1 (°) Al The relati
Coronal pica € re ative
vertebral height of
Cobb angle  ,ffser distance shoulders
o JHBRT 6425156 81223 3.00.8
re—revision operative
AR 18 .
One week after 15.7+4.9% 1.3£0.9% 0.3+0.2"
revision surgery
e )
AR T 157£49% 13092 031027

Final follow—up
(D45 e T A L P<0.05:Q5 B FAJS 1 H LiE P>0.05
P<0.05; @Com-

Note:  (DCompared with pre-revision operative,

pared with one week after revision surgery, P>0.05

£2 17THRKAREGEEEBERTN ARG 1 ARRKIET I KIKESH

Table 2 Spinopelvic parameters of pre-revision operative, one week after revision operative and the final follow—up

of 17 cases with sagittal imbalance

SR T Cobb £8 () JERT AR (°)  AREWURHG BamiRtA RREWEE O WIEBJEMNM B EASM )
Sasittal cobb anel Lumbar (°) (°) Sagittal vertical  Thoracolumbar Pelvic
248 . gle lordosis Sacral slope Pelvic tilt axis(cm) kyphosis(°) incidence
TE A i
Pre—revision 92.7+9.7 24+14.5 4.8+8.3 44+7.4 14.7+£3.4 38.1+7.2 43.8+6.5
surgery
One week 28.7+8.7V 38.8+£5.9Y 33.5+7.2% 10.4+4.5% 5.5+0.9% 8.0+£3.9% 43.8+6.5
post—operative
AUl 28.048.82 37.7+5.82 3324722 10.8+4.6? 5.540.92 8.5+3.9? 43.846.5

Final follow—up

O BB TFARATH A P<0.05;Q5 8B F A 1 i P>0.05

Note: (DCompared with pre—revision operative, P<0.05; 2Compared with one week after revision surgery, P>0.05
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1, B AR (PT)4L°, i 4 AT i (PD43°, AR T 7% (SVA)16.5em ¢ ARFTH A =48 CT T d, /i 3k 148 m 90k #
AL BN O RS WSk 2 TR IR AR TR d AR B LRI A2 B, BRI AT R IE e RJG 1
JE Sl 7 AV A TET A/ O B R R B R BN, W OEEC T T £ RS 1R X s BE R [ e A T10~L5, R
Ja 1 JE BB U ST AN AL SR T I 5 T1-S1 Cobb 1R 37°, WMEE: Cobb ff1 9°, MG ™K & — & (W M FE ,L1-L5 Cobb fi h
31°,SS 34°,PT 13°,PI 43°,SVA 7.6cm g.h RJ5 1 4G4 X kA KA H CT |E/R VCD #E 6 C 38458 5 vEm &, 5
WL E SR, W E AL e R4

Figure 2 A male patient of 27 years old suffered pedicle subtraction osteotomy because of ankylosing spondylitis with

kyphotic deformity. The man suffered a developing kyphotic deformity with low back pain and radiating pain of both
lower extremitis a According to preoperative standing side appearance showed that patients with the body forward and
disable to stare forward b Perioperative X-ray radiographic shows that pedicle screws were implanted from T10-L3 for
primary correction surgery and pedicle subtraction osteotomy was carried out for the first lumbar vertebrae showed by the
arrow A; pseudoarthrosis and ligamenta interspinalia fracture between L3 and 14 occurred showed by arrow B. Sagittal
parameters of Standing lateral radiography of preoperative was T1-S1 Cobb angle 76°, TK 9°, LL -6°, PI 43°, PT 41°,
SS 1°, SVA 16.5cm ¢ Sagittal CT scan of preoperative, number 1 arrow shows the first osteotomy site, number 2 arrow
shows the ligamenta interspinalia degenerative change and the broken site d The kyphotic deformity was corrected
satisfactively with the help of VCD and instrument rod by cantilever during the monitoring of C-arm as planed e The
angle of body forward was reduced and can stare forward naturally one week after revision surgery f One week of
postoperative X-ray radiographic shows that internal instrumentation range from T10-L5, the third lumbar vertebrae was
removed by VCD and intervertebral fusion cage were used for revision surgery. Sagittal parameters of Standing lateral
radiography of post—operative one week was T1-S1 Cobb angle 37°, TK 9°, LL 31°, PI 43°, PT 13°, SS 34°, SVA
7.6cm g, h The X-ray and sagittal CT scan of one year after revison surgery shows the second osteotomy site obtained

good fusion, no correction loss and no instrumention failure
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Table 3 Comparison of the pre—revision operative and

post—operative 6 month follow—up data of SRS-22

HHAEA H A 64 H
) . Pl
Pre-revision Post—operative P val
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ap
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.
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i KL 1.85£0.34 4.81£0.20 0.002
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MEAR S O 1/3 W8 e, a5 B0 A T A 1A
G DA KT 7 B e s Y ik IR BV E R H
VCD FARTE H F e R M A A D e A A
ENERR] o AN < g NG N R e £ R < R ek
WA I I 75 48 VCR 5 IE 9 (AP 5 A IR AH G SC
ik i 2 3 i B AR TR T B A R R T A
& o BV R R A RS T R DL Pott's B TE
PR T R A I R ECRT, VED A&
HEEFIE BE TR 5 SPO . PSO Ml VCR 45 #H Ho A
M, BAT LU R . OVED 88 R LUHE S5 AR
T KR AT Y B B B A Y 1k
ST AEAR S A 1/3 38 B, HBeEE Hhun Ry
F vkl , #E 5 R A R T A
TR A SRR IFFIZE K | ke T PSO A v LUHE
PR EITAE SRy et v S R I R i A
ey PR 2 R A IR AAER Y, Willems 450
il 62 Fl1T VCD FAR M5k ELEH A R J5 B
BE ARG WL 1 K IE N 9.6%, Ahn S50
B PSO #2454 19 & £ % R 12.0% ; Buchowski
SERIRTE 33 HlFT PSO 7B A [ B b p 2 0 4
(R RN 15.2% , A4 20 1] H 3 AR 4 W il
KEBRLEZ LR A SEP & MEP 5% 45 4k
AR e A B S SRS T REIE R .
VCD #E BARCR BT MEAR B A R RE e R
AR MR = 2SO RS RNy,
Y R EEAE A FEL T VCR BR s iy
AW 05 I8 AR i g R T s 5% R T 2k ST A 1 IR
W AR 4 20 11 £ 35 AR I Bt 7 300 1) o 2% B0 Sl fR: i K
JORTE RS, KRBT S AR 18R I
(14 T it 5 11 2 0 T O % B 285 A L TE B8 1124 25 57

(P>0.05), @VCD AR IHA5E VIR B HEA 1
A MR, 5 VCR & PSO H7 A A Fe ke % 1T 4
i B SR A I 3 AR v R a2, A G STk
3B L B VOR 8B 45 2 72 rp o 35 2 o it 24
1 2000m1®, Yang 55PN 18 f5 B 22715 BOHEAR A
HHIEAHF™EEHRIEA G W #EBIRT, 1
e 342 4130ml, A58 20 ) #E R
S 1 46 I 9 830.0150.5ml . (DA H-45 41 AWz
5 AR A S R A AR E R A B PSS R
PIEAT , PN ) S0 G2 0% R AT ke T A ] Bl A ot
BT K R LR AT, GVCD #E I kA
B R ATAE ] B P cagel™ S HUR VCR £ AR 14
JE G BN S5 R T R Al A R BB AR
Je A R T A 23R T A A e R A 2 S N [
RGN W ET | T S s R IE 2K . Smiith 524
i T AT ARG R R B P R R G 3
Tk PRI 22 5 5 R A N 1 e R R 2

XFFE AW e TR EE, 0y
T & 28 U Jr R 2 5 BRI R T, ok &5
HRTRFARM I, BB FARAEE—E 2R
S T EL RS F AR B E R, BRitb =z Ak,
KR FARGDS, BFHEFARIALAEE H IRIR
LU A TE R R 25 R LA 7E B R A
FEAE R M3 22 J b1 A7 T JS ol ot 28 1 XURS: - B -
ARMEJE S AT F AN ], VCD #CE 28t 5 AR i
P AT HEAR Y Y TR R, iR R R A ME
WG HEAT, BEBE 0 BN AT R 2 R A R
KN HEAT VA% AR R v £ BA Mk 5 AR P A1 EE
R 8 B T LA S50 G 4 2 AR R R I A 40345, PR AT
T AR v s 28 R A VU 1) IR AR 2 20 51 R
& 8 A 3 1 Hh B A O , LR S5 -3 9d
YE I HBE, VCD #es o B | J5 J5 MEAAE T
MERR Y T8 8 58 BUG AT VIR | G R i 2248 ot
“ FIVRE AR 17 D7) 63 T 1 B R o o, [ e T DA 4
FAREFE], A 20 65 & FAREFE Y 5.3£0.7h,
A I A 830.0+150.5ml ., 2 A b 2k ifn 2 %
25 R A5 2R 1) R A T LA R R S RN T
T8, A B F ARG WK Wl 43 B i) 18] S 3R 97 2%
FH A 41955 B 4E BE A N 13.942.4d

L5 TR, ERERIE A R Y 1 T A
Jer B e LG, TR AT DARAS I R A I R Ak
B, A F AR SR BFEA Y F ALY AL
Bt A W T A EUR 3843 5 S BOR J5 B R 55



722

ot [E 2L R 2016 4E5S 26 55 8 1)

Chinese Journal of Spine and Spinal Cord,2016,V0l.26 ,No.8

Ll R LR (TR A5 TR E O AORE , IR R T R
32 “ R FAREE RO AL B9 RIS E . VCD 25
& T ZPEE ARSI, 2R HERE I B0
J7 R B B S HE AR Y SR DB 4
AR 45 5 FEP I SE il A B, A2 2 2o
FOHK B AL AT RS, FA RLAF A9 = 4ERF
FERCR [ I ] 3l G A R R L 28453 405 55 7
FOIFRAE, AT A W B 6 9T I — R 4
AR FART I,

4 SEH
. Hamzaoglu A, Ozturk C, Aydogan M, et al. Posterior only

—_

pedicle screw instrumentation with intraoperative halo—femoral
traction in the surgical treatment of severe scoliosis (>100 de-
grees)[J]. Spine, 2008, 33(9): 979-983.

2. Lehmer SM, Keppler L, Biscup RS, et al. Posterior transver-
tebral osteotomy for adult thoracolumbar kyphosis [J]. Spine,
1994, 19(18): 2060-2067.

3. Mk, FPOK, D kA, SF. E AR P SRR AR N
HERE)]. o E R R S SR 9T 24 AR, 2013, 5(3): 179-183.

4. Smith—Petersen MN, Larson CB, Aufranc OE. Osteotomy of
the spine for correction of flexion deformity in rheumatoid
arthritis[J]. Clin Orthop Relat Res, 1969, 66: 6-9.

5. Thomasen E. Vertebral osteotomy for correction of kyphosis in
ankylosing spondylitis[J]. Clin Orthop Relat Res, 1985, 194:
142-152.

6. Suk SI, Chung ER, Kim JH, et al. Posterior vertebral column
resection for severe rigid scoliosis[J]. Spine, 2005, 30(14):
1682-1687.

7. Boachie—Adjei O. Role and technique of eggshell osteotomies
and vertebral column resections in the treatment of fixed
sagittal imbalance[J]. Instr Course Lect, 2006, 55: 583-589.

8. LA, KK, MEAL 5. FA: BB WA IR R
FEN D 0 A 0P B %2 A3 (D). AR SRR AR, 2010, 48
(22): 1701-1704.

9. WEE, PRAEW, DAem, S EEHY 0 F RG]
A B2, 2005, 154): 199-202.

10. Buchowski JM, Skaggs DL, Sponseller PD. Temporary inter-
nal distraction as an aid to correction of severe scoliosis.
Surgical technique[J]. J Bone Joint Surg Am, 2007, 89(Suppl
2): 297-309.

11. Pichelmann MA, Lenke LG, Bridwell KH, et al. Revision
rates following primary adult spinal deformity surgery: six
hundred forty —three consecutive patients followed —up to
twenty—two years postoperative[J]. Spine, 2010, 35(2): 219-
226.

12. Kuklo TR, Potter BK, Lenke LG, et al. Surgical revision

rates of hooks versus hybrid versus screws versus combined

13.

14.

18.

20.

21.

22.

23.

24.

anteroposterior spinal fusion for adolescent idiopathic scolio-
sis[J]. Spine, 2007, 32(20): 2258-2264.

Wang Y, Zhang Y, Zhang X, et al. A single posterior ap-
proach for multilevel modified vertebral column resection in
a retro-

17 3):

adults with severe rigid congenital kyphoscoliosis:
spective study of 13 cases[J]. Eur Spine J, 2008,
361-372.

Chang KW, Chen YY, Lin CC, et al. Closing wedge osteoto-
my versus opening wedge osteotomy in ankylosing spondylitis
with thoracolumbar kyphotic deformity[J]. Spine, 2005, 30
(14): 1584-1593.

. Wang Y, Lenke LG. Vertebral column decancellation for the

management of sharp angular spinal deformity[J]. Eur Spine

J, 2011, 20(10): 1703-1710.

. Zhang X, Zhang Z, Wang J, et al. Vertebral column decan-

cellation: a new spinal osteotomy technique for correcting
rigid thoracolumbar kyphosis

spondylitis[J]. Bone Joint J, 2016, 98-B(5): 672-678.

in patients with ankylosing

. Wang Y, Zhang Y, Zhang X, et al. Posterior-only multilevel

modified vertebral column resection for extremely severe
Pott’s kyphotic deformity [J]. Eur Spine J, 2009, 18 (10):
1436-1441.

Kawahara N, Tomita K, Kobayashi T, et al. Influence of a-
cute shortening on the spinal cord: an experimental study[J].

Spine, 2005, 30(6): 613-620.

. Willems KF, Slot GH, Anderson PG, et al. Spinal osteotomy

in patients with ankylosing spondylitis:
first postoperative year[J]. Spine, 2005, 30(1): 101-107.
Ahn UM, Ahn NU, Buchowski JM, et al. Functional outcome

complications during

and radiographic correction after spinal osteotomy[J]. Spine,
2002, 27(12): 1303-1311.

Buchowski JM, Bridwell KH, Lenke LG, et al. Neurologic
complications of lumbar pedicle subtraction osteotomy: a 10—
year assessment|]J]. Spine, 2007, 32(20): 2245-2252.

Newton PO, Bastrom TP, Emans JB, et al. Antifibrinolytic
agents reduce blood loss during pediatric vertebral column

resection procedures|]J]. Spine, 2012, 37(23): E1459-1463.

Yang JH, Suh SW, Cho WT, et al. Effect of posterior
multilevel vertebral —osteotomies on coronal and sagittal
balance in fused scoliosis deformity caused by previous

surgery: preliminary results[J]. Spine, 2014, 39(22): 1840-

1849.

Smith JS, Shaffrey CI, Ames CP,
symptomatic rod fracture after posterior instrumented fusion
for adult spinal deformity[J]. Neurosurgery, 2012, 71(4): 862—
867.

et al. Assessment of

(i B 1 :2016-02-21 Y [ H 191 :2016-07-08 )
(ELHBF H ORIFAH)
(A% FHE)





