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[Abstract] Objectives: To investigate the improvement in the trunk balance following staged anterior release,
internal distraction, posterior fusion in the treatment of severe and rigid scoliosis, and to compare the eco-
nomic costs between the one-time distraction group and two-time distraction group. Methods: From January
2010 to January 2014, 23 patients with severe and rigid scoliosis(Cobb angle>90°, flexibility<30%) were in-
cluded in this study and devided into one—time distraction or two—time distraction group. For all patients, the
primary surgery included anterior release and the first distraction, in the two—times distraction group, the sec-
ond distraction was conducted 10 days after the first distraction, both groups had the final fusion surgery 2
weeks after the distraction procedure. Radiographs on trunk balance, clinical records on health economic re-
sults(including complications, blood loss, operation time, hospital stay and hospital costs) were reviewed to e-
valuate the surgical result; and compared between two groups. Results: A total of 23 patients was included in
the study, 11 in the one-time distraction group, 12 in the two—time distraction group, there was no significant
difference in preoperative major curve Cobb angle, flexibility of major curve, coronary imbalance, sagittal im-
balance, thoracic kyphosis, and lumbar lordosis between two groups. After the surgery, the Cobb angle of ma-
jor curve, coronary balance, sagittal balance improved significantly in both groups compared with the
preoperative ones(P<0.05), but no statistical difference was noted between two groups(P>0.05). After the second

distraction in the two-time distraction group, apart from major curve Cobb angle, there was no significant
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improvement of the balance parameters compared with those after the first distraction(P>0.05). In the one-time
distraction group, the average total blood loss, the mean operation time, the total hospital stay and the mean
hospital cost were significantly less than those of the two-time distraction group. Two cases in the two-time
distraction groups were noted complications(l case with pleura effusion, 1 with lower extremity numbness, both
Conclusions:

were fully recovered after appropriate treatment), while none in the one—time distraction group.

Anterior release, internal distraction and posterior fusion surgery can effectively correct the scoliosis and
guarantee the level of trunk balance. Two—time distraction can further increase the correction of trunk balance

to a limit degree, but considering the risk of complications and cost necessitated, a second distraction should
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be considered cautiously.
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Table 1 Radiographic parameters of trunk balance preoperatively, after the fusion, last follow—up and the health

economic results

—WHEIF A (n=11) PIKFEIF H (n=12) p
One—time distraction group Two—time distraction group
FARHT (Preoperation )
A (Age) (years) 21.30+8.61 18.74+4.78 0.383
F 25 Cobb ff (Cobb angle) (°) 104.82+12.66 109.58+9.69 0.320
F2 285 L E (bending flexibility ) (%) 12.81+6.24 11.21+3.81 0.461
e R A7 -4 (Coronal balance ) (mm) 19.93+7.69 21.11+11.10 0.773
I ARA -7 (Sagittal balance ) (mm) 24.58+20.10 26.93+14.61 0.750
JfHE J5 1™ (thoracic kyphosis) (°) 68.64+24.08 78.63+29.60 0.387
JEHERT ™Y (lumbar lordosis) (°) 66.29+17.93 74.94+26.59 0.375
filt & AR J& (Postoperation )
fili 7577 Bt (Fusion segments ) 14.45+1.13 14.16+1.19 0.559
] & £T % (Fixed screw numbers) 13.72+1.35 14.25+1.05 0.737
3245 Cobb 1 (Cobb angle) (°) 27.91£11.16% 28.75+7.53% 0.835
56k PR AV -7 (Coronal balance) (mm) 14.40+10.527 12.09+7.487 0.547
I AMRAE - i (Sagittal balance) (mm) 16.45+13.12% 12.46+7.507 0.374
Mg #E 5 1™ (Thoracic kyphosis) (°) 28.30+11.15% 32.28+15.97% 0.499
JBEAERT ™ (Lumbar lordosis) (°) 51.91+8.92% 51.31£12.23% 0.132
AR V] (Final follow—up)
3245 Cobb ffi (Cobb angle) (°) 28.24+8.69? 27.50+5.58% 0.810
568K 57 - 5 (Coronal balance) (mm) 12.63+9.37% 10.98+8.39% 0.660
JARA P-4 (Sagittal balance) (mm) 13.18+9.66% 10.35+6.57% 0.417
Ha#EJ5 ™ (Thoracic kyphosis) (°) 27.68+9.65% 30.58+14.30? 0.578
JEHERT ™ (Lumbar lordosis) (°) 48.27+6.78% 49.75+10.57% 0.697
T ARE R (Surgical effects)
F 25 Cobb ff1 (3 (Improvement of Cobb angle)(°) 76.90+13.65 80.83+8.92 0.419
56 R AV - 4 4 3 (Improvement of coronal balance ) (mm) 3.48+11.27 6.04+17.09 0.679
RARA - 45 2035 (Improvement of sagittal balance ) (mm) 7.21£24.94 13.74+20.45 0.499
i (Blood loss ) (ml) 1158.18+442.08 1650.00+386.24 0.010
T AR} [H] (Operation time) (min) 555.45+30.86 630.83+56.88 0.001
A B i 1] (Hospital time) (d) 31.55+6.5 41.83+6.42 0.001
1697 2% H] (Treatment costs) (Y) 136665+11307.14 148715+6623.41 0.005

D5 A H L P<0.05 ;@5 ARJF A H L P>0.05.
(DCompared with preoperative, P<0.05; @compared with immediate

after the fusion, P>0.05



of A HA A 2 R 2014 AR5 24 B85 8 M1 Chinese Journal of Spine and Spinal Cord ,2014,Vol.24 ,No.8 721

R2 MABFE-XEARR-IEBEFEHGFESHTN

Table 2 The change of radiographic parameters between the first distraction and the second distraction in the

two—time distraction group

ERE: SN 8T R P
First distraction Second distraction
2 Cobb ffi (Cobb angle) (°) 59.58+8.77 51.17+10.98 <0.05
5eE AR AV P-4 (Coronal balance ) (mm) 18.78+8.42 16.75+8.33 0.566
5 MRA A (Sagittal balance ) (mm) 24.01+12.74 26.04+10.91 0.675
Mg A 5 1™ (thoracic kyphosis) (°) 33.79+18.52 33.43+16.38 0.937
JIEAE i ™ (lumbar lordosis) (°) 48.00+12.30 46.87+13.59 0.728
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Figure 1 A 17.0 years old patient in the two—time distraction group; a, b Preoperatively, the Cobb angle 105°, coro-

nary balance 18mm, sagittal balance 40mm; ¢, d After the first distraction, the Cobb angle 54°, coronary balance 9mm,

sagittal balance 12mm; e, f After the second distraction, the cobb angle 37°, coronary balance 7mm, sagittal balance

15mm; g, h After the fusion, the Cobb angle 28°, coronary balance 5mm, sagittal balance 2mm; i, j One year after the

surgery, the Cobb angle 27°, coronary balance 7mm, sagittal balance 8mm

bral column resection for severe and rigid idiopathic scoliosis

[J]. Eur Spine J, 2011, 20(10): 1728-1734.

5. Kulkarni AG, Shah SP. Intraoperative skull—femoral (skeletal) 8.

traction in surgical correction of severe scoliosis (>80 degrees)
in adult neglected scoliosis[J]. Spine, 2013, 38(8): 659-664.

6. KRR, W, Tk, . RTKFE Halo— B 8 B2 5] 78
TR YT R EE RS R M AR P e T (0] AR AN RE R AR,

2010, 48(7): 511-514. 9.

7. Zhang HQ, Gao QL, Ge L, et al. Strong halo—femoral traction

with wide posterior spinal release and three dimensional

spinal correction for the treatment of severe adolescent idio-
pathic scoliosis[J]. Chin Med J, 2012 ,125(7): 1297-1302.
Koller H, Zenner J, Gajic V, et al. The impact of halo—gravi-
ty traction on curve rigidity and pulmonary function in the
treatment of severe and rigid scoliosis and kyphoscoliosis: a
clinical study and narrative review of the literature [J]. Eur
Spine J, 2012, 21(3): 514-529.

Buchowski JM, Bhatnagar R, Skaggs DL, et al. Temporary in-
ternal distraction as an aid to correction of severe scoliosis|J].

J Bone Joint Surg Am, 2006, 88(9): 2035-2041.



722 P E R A R 2014 AE5S 24 455 8 W1 Chinese Journal of Spine and Spinal Cord,2014,Vol.24 ,No.8

D -
2 —WEFAEF ,Z0,20 % ,ab RATEZ Cobb A 101°, AR T4 25mm, FRALF- A 32mm ¢.d A — K5 &
H 2 Cobb ff1 46°, AR AL T4 1 1lmm, AR T4 17mm e f @A ARG EH 25 Cobb £ 25°, 56K AL F# Tmm , J AR AL
P 11mm gh RJF 14E, 2 Cobb £ 25°, AR AL F 5 6mm, J5 AR A Omm
Figure 2 A 15.6 years old patient in the one-time distraction group a, b Preoperatively, the Cobb angle 101°, coro-

nary balance 25mm, sagittal balance 32mm ¢, d After the first distraction, the Cobb angle 46°, coronary balance 1l1mm,
sagittal balance 17mm e, f After the fusion, the Cobb angle 25°, coronary balance 7mm, sagittal balance 11lmm g, h

One year after the surgery, the Cobb angle 25°, coronary balance 6mm, sagittal balance Omm
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