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[Abstract] Objectives: To investigate the safety and clinical efficacy of osteotomy after halo pelvic traction
for the treatment of severe scoliosis accompanied with split cord malformation. Methods: The data of eight
cases of severe scoliosis with split cord malformation treated in our hospital from August 2012 to August
2019 were collected and retrospectively analyzed. None of them underwent resection of the longitudinal fis-

sure. The follow—up period was 12-36 months. The traction time, height, weight, coronal Cobb angle, and
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sagittal Cobb angle were measured before and after traction, after orthopedic surgery, and at the final follow—
up. Before and after traction, and after orthopedic surgery, vital capacity(VC), forced vital capacity (FVC),
forced expiratory volume in one second(FEV1), FEV1/FVC(%), PO,, PCO,, triceps skin fold thickness, albumin
Results: The traction time of 8 patients ranged
from 22 days to 49 days(32.13+7.66 days). The height was 143-165¢m(155.13+£6.28cm) before traction and
156-175¢m (167.88+4.66¢m)
height after operation and at the last follow—up.

concentration, and transferrin concentration were analyzed.

after traction, increased by 12.75+2.11cm. There was no significant change in
The body weight was 47.20+4.55kg before traction, 48.84+
4.19kg after traction, increased by 1.92+032kg, 49.21+4.22kg after orthopedic surgery, and 50.32+5.36kg at
the last follow—up. The Cobb angle of the main curve was 92° to 176°(119.50°%15.13°) before traction, and
46° to 66°(54.88°+5.88°) with a correction rate of 39%-68%|(53.55+7.76)%). It was 43°-66°
(51.34°£7.47°) after orthopedic surgery, and the correction rate was 40%—72%[(58.54+8.87)%]. The correction
angle was not lost at the last follow—up. The Cobb angle of sagittal plane was 62° to 132°(91.13°+10.23°) be-
fore traction and 29° to 51°(40.48°£6.32°) after traction, with a correction rate of 46%-71%[(51.17+12.14)%].
The correction rate was 47%-72%]|(52.55+£12.69)%]| after orthopedic surgery. The correction angle was not lost

after traction,

at the last follow—up. VC was 3.75+0.26L. before traction and 4.20+0.04L after traction. The improvement rate
(12.85+7.72)% and 4.22+0.05L after orthopedic surgery. FVC was 3.65+0.26L before traction and 4.14+
0.04L after traction. The improvement rate was (14.21+8.30)% and 4.16+0.04L after orthopedic surgery. FEV1
was 3.34+0.22L before traction and 3.54+0.15L after traction. (6.44+2.78)% and
3.54+0.15L after orthopedic surgery. FEV1/FVC, PO, and PCO, returned to normal range after traction and
albumin and transferrin were improved by (11.55%
4.60)%, (21.96+7.75)% and (23.13+8.51)%, compare with that before traction. Also, the thickness of triceps

skin fold was improved by (14.12+4.97)%, albumin concentration was (23.12+7.87)%, and transferrin concen-

was

The improvement rate was

orthopedic surgery. The thickness of triceps skin fold,

tration was (25.43+8.18)%. All patients had no irreversible neurological dysfunction during and after the oper-
At the

last follow—up, no internal fixation displacement, loosening and fracture occurred. Conclusions: Halo pelvic

ation, and there were no complications such as loosening of nail track and infection during traction.
traction is a safe and effective treatment for severe scoliosis accompanied with split cord malformation. It can
avoid the higher risk of ridge resection, and can be considered as one of the first choice.

[Key words] Severe scoliosis; Halo pelvic traction; Osteotomy; Split cord malformation; Curative effect
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Table 1 Height, weight and Cobb angle before traction, after traction, 1 week after operation and final follow—up

25| Hi 5|5 ENEREE AU BE Vi

Before traction After traction 1 week after operation Final follow—up

%}ﬁiﬁ?) 155.13+6.28 167.88+4.66% 168.24+4.87% 169.38+4.95%
%ﬁi“{g) 47.20+4.55 48.84+4.197 49.21£4.22? 50.32+5.36%

eight
FEAR I Cobb 1 () 119.50+15.13 54.88+5.887 51347472 51.56+7.22%
Cobb angle of coronal plane

AR Cobb £ (*) 91.13£10.23 40.48+6.327 36.1126.192 36.2326.117

Cobb angle of sagittal plane

(D45 2 51T L P<0.05 ;45 2 51 i LA P<0.05:()5 22 51 i lL4% P<0.05
Note: (DCompared with before traction, P<0.05; @Compared with before traction, P<0.05; 3)Compared with before traction, P<0.05

®2 8BIBEFSIE.ESRWARRE1FMMINA
Table 2 Pulmonary function before traction, after

traction and 1 week after operation

25| i #5|J5 NG
Before After 1 week after
traction traction operation
MiEgl) 3756026 420:0.047  42240.05
ital capacity
HAMBSELCL) 3650006 4.1420.047 41620042
Forced vital capacity
S5 — b PR (L)
Forced expiratory 3.34+0.22 3.54+0.15%  3.54+0.15%
volume in one second
FEV1/FVC(%) 0.92+0.01  0.86£0.03C  0.84+0.04?
PO,(mmHg) 59.50+5.25  70.88+3.59"  71.45£3.64%
PCO,(mmHg) 40.63+1.63  41.88+1.847  41.76=1.67%

5% 510 4k P<0.05;@)5 % 51 i He 4% P<0.05
Note: ®C0mpared with before traction, P<0.05; @Compared

with before traction, P<0.05

*3 8HlEEESFM.EFINBFEAR1ANEFRRKS
Table 3 Nutritional status before traction, after traction

and 1 week after operation

5] T #4515 ARJg 10
Before After 1 week after
traction traction operation
=k U S5 (mm) - N
Triceps skinfold 11.36£3.21 12.46+3.06% 14.53+3.64%
thickness
I L) 30.95:1.98  39.66+2.337 40.27+3.362
umin
TEERE (6L 196:0.11  255:0.107  2.630.11%
ranslerrm

TE 5425111 4 P<0.05;@)5 42 51 /i HL 48 P<0.05
Note: (DCompared with before traction, P<0.05; (2Compared
with before traction, P<0.05
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1 BHESM 18X  RMWEHMGE ML 154, &5 143cm, 2 Wi e KA HEM S M WAL E A B2 a 425100

X £k R oAk T £ 4 Cobb £ 176°, IR TH Cobb 1 132° b ZE 51 Hi CT MRI 7= TUAMET 3 A~45 Bt T10 A 4 #0144
MERYPR ¢ #5101 CT = 4emdR MRS S5 d SRS ILA T, BT E e kP 4E5] 2 4 £ 4R m
Cobb i1 80°

Figure 1 A 18-year—old male with scoliosis for 15 years was admitted to the hospital. He was diagnosed with severe
scoliosis accompanied with split cord malformation. His height was 143cm a The Cobb angle of coronal main curve was
176°, and sagittal Cobb angle 132° b There were apophysis in T10 intraspinal at 3 lower levels of the apical vertebra,
and double canal type of longitudinal fissure of spinal cord ¢ CT 3D reconstruction: abnormal lamina structure d Ap-

pearance before traction: razorback, abdominal fold e The Cobb angle of the main curve was 80° after halo pelvic trac-

tion for 2 weeks
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B1 f k&R aEs 2 ARSI St g #2507 AWM
I XRRA, TR 2em R RRARW A A1 A AR RS £
FEART Cobb ff1 57° h kA H A G| T HAARDE, hE
BAEGIHTHS N 3kg, B AR A 5| W 5 & 164em , 17 41 HEH 45
WA EERS | ARF 1 EES AR Cobb f1 52° j R
JE BT, E LA S AT N 4kg Kk BHTT 2
EHIEMETL TR | RJF 2 FWE R Sh0an A,
LR G 164em, BAGIFIHE N 22em , RN okg
Figure 1 f Appearance of halo pelvic traction for 2
weeks:  improved abdominal fold g After traction for 7
weeks, the sellar region was numb, and the numbness
@ recovered after 2cm retreat.  The Cobb angle of the
main curve was 57° in the final state of traction h
Appearance of halo pelvic traction for 7 weeks. The body weight increased by 3kg compared with that before traction.
At the end of the traction, the height was 164cm, and the proximal vertebral shortening osteotomy was performed for
fixation and fusion i One week after operation, Cobb angle of main curve was 52° j One week after operation, razorback
disappeared, and the body weight increased by 4kg k The angle was not lost during the follow—up of 2 years 1 Two
years after operation, the appearance recovered well: look like a regular person. The final height was 164cm, which was

22c¢m taller, and the body weight increased by 6kg
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