680 - O E B 2 BR AL R 20179 55178559 Chin ) Contemp Neurol Neurosurg, September 2017, Vol. 17, No. 9

- s IR W 5T -

TS 5 I HES PO 22 B9 — T AR T7

2/ . JR 3

i
fuly

(HWZE] Bo H—BFARBTEEME SIS W EaRERZ 2, FESER It
6 1 FF KL 5 & OF AR N 2 B E S R — T ARG, FARBIIE R 100% . F AB](470.83 =
136.20) min, AR H I it 13500625, 2150) ml, @l & HEPR Y BE(11.00 = 2.76) A>3 AR5 56 R AL ™ £ B2
(19.60 + 5.94)°, JRAL 5 1™ ff1 £ (25.80 + 10.87)°, A AR F 3% (P = 0.007,0.005) 5 F i 8 RATHHi42 &
FA A, 2R R A 2 Tl V5 4 L 0 e IR 457 1N g I 90 4 7 A 57 P 28 DD RO A 0 2 DRE AN 7 Rk Ak BT T
it 22 Ly R Bk 50 AL s AR ST UL 3 @ LK 0 BEAR ; HE IR KR A ko . RS (EBE(8.83£3.31) d, Jo— 1
HE IR G VU A P T G I T AR SR T RN R T T T M S TR SR R E, T —BIBE T AR
Ja BV (7.50 = 1.22) A~ A, 5 J0 40 2 Dy e Bl B Ak R M e RV SE T T L, B R U TR £k . 4
W RE LI A A R A YT R A G T HEE e S, RS A & D) e ks i T LR A
R AT (7 T AR

[XgR] HEMNY; EHEEN; MEIARTFAR

One stage surgical treatment for scoliosis associated with intraspinal abnormalities
WANG Kai, WU Hao, JIAN Feng-zeng

Department of Neurosurgery, Xuanwu Hospital, Capital Medical University, Beijing 100053, China
Corresponding author: JIAN Feng-zeng (Email: fengzengjian @hotmail.com)

[Abstract] Objective To evaluate the effectiveness and safety of one stage surgical treatment for
scoliosis and coexisting intraspinal abnormalities. Methods The data of 6 patients who underwent one
stage surgical treatment for scoliosis and coexisting intraspinal abnormalities from October 2016 to January
2017 were retrospectively analyzed. Treatment for intraspinal abnormalities, posterior correction, osteotomy
and internal fixation were performed simultaneously. The clinical and radiologic presentations, operative
details, complications and postoperative outcomes were evaluated. Results The success rate was 100%.
The operating time was (470.83 + 136.20) min and intraoperative bleeding amount was 1350 (625, 2150) ml. Total
fusion segments were 11.00 + 2.76. Both Cobb angle of scoliosis [postoperation (19.60 = 5.94)° vs. preoperation
(59.40 = 14.31)°, P = 0.007] and kyphosis [postoperation (25.80 + 10.87)° vs. preoperation (62.40 + 21.04)°, P =
0.005] were improved after operation. Tethered cords were released and epidermoid cyst, ganglioglioma and
lipoma were excised. Syringomyelia was left untreated. No neurological functional defect or worsening was
found. Muscle strength of all patients was improved. Muscular tone of 4 patients and difficulty in urination
of 5 patients were also improved. The mean hospital stay was (8.83 + 3.31) d. No severe complications,
such as infection, cerebrospinal fluid (CSF) leakage, failed internal fixation, fractured pedicle screws or rods
occurred after operation. None of the patients died, or experienced deterioration of neurological function,
delayed infection, pseudoarthrosis, or loss correction during the (7.50 = 1.22) months follow - up.
Conclusions The one stage surgical treatment for scoliosis and intraspinal abnormalities seems to be a
safe and effective approach. Neurological functional defect can be improved after operation. Osteotomy can
improve correction result.
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Table 1. Improvement of Cobb angle of scoliosis and
kyphosis after operation (x s, °©)

Time N Scoliosis Kyphosis
Preoperation 6 59.40 + 14.31 62.40+21.04
Postoperation 6 19.60+ 5.94 25.80+10.87

t value 5.082 5.584
P value 0.007 0.005
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C;PL, C; plumb line, C, B HEZL ; CSVL, center sacral vertical line,
S, 4 EEZL s PCRL, pelvic coronal reference line, Bk S %
2 ; HRL, horizontal reference line, K& 4
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Figure 1 A 17 -year-old male was diagnosed as congenital
scoliosis associated with tethered cord. Preoperative standing
orthophoric X-ray showed severe thoracic curve (Cobb angle: 74°)
and lumbar curve (Cobb angle: 55° ) with trunk shift
compensated, shoulder and pelvic obliquity, leg length
discrepancy (the difference between the higher and lower HRL of
femoral head), and failure of segmentation of Ts; and L (arrows
indicate, Panel la). Preoperative 3D-CT of spine showed failure
of segmentation of Ts, and Li» and wedged vertebrate of Te
(arrows indicate, Panel 1b). Preoperative sagittal T\WI and T,WI

showed a tethered spinal cord with a low-lying conus at the level of Liu (arrows indicate; Panel lc, 1d). Postoperative standing
orthophoric X - ray (without shoe pad) showed scoliosis was corrected (Cobb angle: 25° and 28°) and the shoulder obliquity was
improved, but the pelvic obliquity remained (the angle between PCRL and HRL) and trunk shift was decompensated (the distance
between C,PL and CSVL increased) due to leg length discrepancy (Panel le). Postoperative standing orthophoric X-ray (with shoe pad)
showed leg length discrepancy was corrected (the difference between the higher and lower HRL of femoral head decreased) with pelvic
obliquity corrected (the angle between PCRL and HRL decreased) and trunk shift compensated (the distance between C;PL and CSVL
decreased, Panel 1f).




684 - FhE AR 2 B 2 35 2017 4F 9 25 17 845 9

Chin J Contemp Neurol Neurosurg, September 2017, Vol. 17, No. 9

3 55 4 GRARE LA A 10 R I DI BR 2 MEAA AR S R AL
4™ £ B A0 (63.80 +19.02) % 2R AR A S ™ A1 24
#(58.80+12.56) %, SRAFEAF B TR AR o

AN AL E AT DL g B R LA AL 5 R, AL
KU AN 55 (e FR Z5 AN XS R 4, 3 AN AN Bl 78 5 Ry 3
iff R 2F YA, 5 Wi A B UK 7 i R R AT B RE
V1 N VRS SR = N VA BB N VA R o T e (B
SR T T3 2 S HE A, XA AT A R g ) AR R
TR B AL S A 2 A A A DG
AL Ao A A 5 Bl [ B 2 T A A R
SE TG ARG, BB 00RE R e e A A5, T DL
I AS 7] A KT O e, A8 B U i 2 RT DL BT
YR AR A i 2 3K 30 - 2 Rk Rl AR B AL i A 27 31
2 0 1 o 24 R R O AR AR
AR o AT A A0S RS A, 3K
B AN TR B T e At At v 3 461 1 25 R A0
REIERE B A A D N B S R AL
R R R I AW N ot S NI E 55 A = o
VANE = D)1 s o N P 7 N P o ST e o
TS R )5 U A o W S L 4] I B A, RS
A AR 2 T TS B A R ORI
FLHR T H B0 ™ 5 A o

g5 BT, R A — T ARG T B A A IR A
BN A AR R R AT LSRR R
PR ARG AT BB, R BT R M I &
JiE o HJE BT ARG R AR SN B 8l 5
HAT— @ Jm BRI . MeAh 0 & fE R
W RE A BE U W5 . — T ARG B RS A OF
HERE P9 A8 B L2 DUR 244 - (1) F AR H A A [H])
Ak FHLAE G5 PN 5 A8 R A I S 1 28 5 . (2) AR i
TEVEAN T AR T (3) AR A7 4 48 i A 3

Z % x Wt

[1] Hamzaoglu A, Ozturk C, Tezer M, Aydogan M, Sarier M, Talu U.
Simultaneous surgical treatment in congenital scoliosis and/or
kyphosis associated with intraspinal abnormalities. Spine (Phila Pa
1976), 2007, 32:2880-2884.

[2] Halawi MJ, Lark RK, Fitch RD. Neuromuscular scoliosis: current
concepts. Orthopedics, 2015, 38:E452-456.

[3] Jankowski PP, Bastrom T, Ciacci JD, Yaszay B, Levy ML,
Newton PO. Intraspinal pathology associated with pediatric
scoliosis: a ten-year review analyzing the effect of neurosurgery
on scoliosis curve progression. Spine (Phila Pa 1976), 2016, 41:
1600-1605.

[4] McMaster MJ.
scoliosis. J Bone Joint Surg Am, 1984, 66:588-601.

[5] Winter RB, Haven JJ, Moe JH, Lagaard SM. Diastematomyelia and

Occult intraspinal anomalies and congenital

[6]

[17]

congenital spine deformities. ] Bone Joint Surg Am, 1974, 56:27-39.
Mehta VA, Gottfried ON, McGirt MJ, Gokaslan ZL, Ahn ES, Jallo
GI. Safety and efficacy of concurrent pediatric spinal cord
untethering and deformity correction. J Spinal Disord Tech, 2011,
24:401-405.

Samdani AF, Asghar J, Pahys J, D’Andrea L, Betz RR. Concurrent
spinal cord untethering and scoliosis correction: case report. Spine
(Phila Pa 1976), 2007, 32:E832-836.

Shen J, Wang Z, Liu J, Xue X, Qiu G. Abnormalities associated
with congenital scoliosis: a retrospective study of 226 Chinese
surgical cases. Spine (Phila Pa 1976), 2013, 38:814-818.
Prahinski JR, Polly DW Jr, McHale KA, Ellenbogen, RG. Occult
intraspinal anomalies in congenital scoliosis. J Pediatr Orthop,
2000, 20:59-63.

Arai S, Ohtsuka Y, Moriya H, Kitahara H, Minami S. Scoliosis
associated with syringomyelia. Spine (Phila Pa 1976), 1993, 18:
1591-1592.

Isu T, Chono Y, Iwasaki Y, Koyanagi I, Akino M, Abe H, Abumi
K, Kaneda K. Scoliosis associated with syringomyelia presenting in
children. Childs Nerv Syst, 1992, 8:97-100.

Huebert HT, MacKinnon WB. Syringomyelia and scoliosis. ] Bone
Joint Surg Br, 1969, 51:338-343.

McLone DG, Herman JM, Gabrieli AP, Dias L. Tethered cord as
a cause of scoliosis in children with a myelomeningocele. Pediatr
Neurosurg, 1990/1991, 16:8-13.

Liu ZD, Li XF, Zang WP, Wang ZY, Wu LM. Combined pedicle
subtraction osteotomy and polysegmental closing wedge osteotomy for
correction of the severe thoracolumbar kyphotic deformity in
ankylosing spondylitis. Zhonghua Wai Ke Za Zhi, 2009, 47:681-684.
Gokcen
resection in paediatric deformity. Eur J Orthop Surg Traumatol,
2014, 24 Suppl 1:59-68.

Holewijn RM, Schlosser TP, Bisschop A, van der Veen A],
Stadhouder A, van Royen BJ, Castelein RM, de Kleuver M. How
does spinal release and ponte osteotomy improve spinal flexibility:
the law of diminishing returns? Spine Deform, 2015, 3:489-495.
Wang ZW, Wang WJ, Liu Z, Qiu XS, Yu Y, Zhu ZZ, Qiu Y. Axial

rotation of the pelvis and its influencing factors in adolescent

B, Yilgor C, Alanay A. Osteotomies/spinal column

idiopathic scoliosis with primary thoracic curve. Zhonghua Xiao Er
Wai Ke Za Zhi, 2012, 33:126-130.[ F& fli, EHA, X%, Kl
Tb, firks, AR, R, 5 A SRR RV T I A R A R
FRBERE M R R AN LSRR, 2012, 33:126-130.]
Skalli W, Zeller RD, Miladi L, Bourcereau G, Savidan M, Lavaste
F, Dubousset J. Importance of pelvic compensation in posture and
motion after posterior spinal fusion using CD instrumentation for
idiopathic scoliosis. Spine (Phila Pa 1976), 2006, 31:E359-366.
Gum JL, Asher MA, Burton DC, Lai SM, Lambart LM. Transverse
plane pelvic rotation in adolescent idiopathic scoliosis: primary or
compensatory? Eur Spine J, 2007, 16:1579-1586.
Asher MA, Lai SM, Carlson BB, Gum JL, Burton DC. Transverse
plane pelvic rotation increase (TPPRI) following rotationally
corrective instrumentation of adolescent idiopathic scoliosis double
curves. Scoliosis, 2010, 5:18.

(Wi H 9 :2017-08-10)

DI = P/

LA (e 3 48 ) 25 A

ﬁpﬁ/é\\gj) ............................................. E g
1?%(%:%%{]%75]}&/&{5]) .............................. g



