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Clinical features of split spinal cord malformations in congenital scoliosis of 69 surgical cases/ZHAO
Sheng, XUE Xuhong//Chinese Journal of Spine and Spinal Cord, 2019, 29(2): 116-122

[Abstract] Objectives: To analyze clinical features, radiological findings and surgical outcomes of the pa-
tients with spine cord malformation(SCM) in congenital scoliosis(CS). Methods: A total of 69 patients with
SCM was operated at our centre between March 2005 and March 2017. The mean age of the patients was
13.9 years and the female to male ratio was 1.46:1. Patients’ demographic profile, radiological and operative

details, complications and surgical outcomes were evaluated retrospectively. Results: Four patients had type [
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SCM and 50 had type II SCM. Fifteen patients had type I and II SCM concurrently. The dorsolumbar and
lumbar regions were the most common sites for SCM. Asymmetric weakness of the lower limbs and neural ax-
is abnormalities were presented in 10 cases. 37 patients had other intraspinal abnormalities(53.6%), including
syringomyelia in 18(26.1%), tethered cord in 3(4.3%),
lamina deformities(55.1%), 24 with hemivertebra(34.8%) and 25 with rib anomalies(36.2%). In total, the fol-
low—up rate was 86.9%(60/69). The mean time of follow—up was 32.4+22.7 months(13-115 months). The av-
AVR, AVT and TS were 71.8°+

low conus in 16(23.2%). 38 patients presented with

erage main curve, compensatory curve, thoracic kyphosis, lumbar lordosis,
29.4°,46.4°£17.3°, 39.5°%£36.1°, 50.4°+17.3°, 2.1°£1.0°, 6.2+3.6cm and 2.8+3.0cm preoperatively, which im-
proved to 28.8°+21.6°, 25.6°+14.5°, 25.5°£19.1°, 42.3°+15.4°, 1.9°+1.0°, 4.2+3.3cm and 2.4+2.8cm postoper-
atively. At the final follow—up, the average main curve, compensatory curve, thoracic kyphosis, lumbar lordo-
sis, AVR, AVT and TS were 33.3°+25.9°, 27.1°+16.9°, 25.1°£16.1°, 45.6°+17.6°, 1.8°+0.9°, 4.9+6.0cm and
2.1+2.0cm. The correction rate of main curve was 59.9% and 53.3% at post—operation and follow—up period.
Compared with the preoperative ones, there were significant difference in main curve, compensatory curve,
AVT, thoracic kyphosis and lumbar lordosis at post—operation(P<0.01). Compared to the post—operation, there
were no significant differences in terms of main curve, compensatory curve, AVT, AVR, TS, thoracic kyphosis
and lumbar lordosis at the final follow—up(P>0.05). The complication rate in neural axis was 8.7%(6/69). The
incidence of implants related complication was 4.3%(3/69), including 2 pedicle screw loose and 1 rod break-
age. The patient with rod fracture was performed by the revision surgery. In view of no symptom, the patients
Conclusions:

with screw loose were observed at the follow—up period. The dorsolumbar and lumbar regions

are the most common sites for SCM. Mixed type is the most common vertebral deformity. The incidence of
rib anomaly is the highest in TS-T12 segments(middle and low thoracic region).
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Figure 1 b

Type II split cord malformation(fiber) ¢ The coronal image of

a Type [ split cord malformation (bone spur)
split cord malformation in CT myelography d Low conus: the
conus medullaris in level L3/4 e Large syringomyelia in

cervical spinal cord(C5-T1)
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Figure 2 A 13 years old male. Congenital scoliosis with SCM a, b Preop AP and lateral X-ray films showed: malseg-
mentation of between T9 and T10; T9 wedge vertebra; the thoracic main curve was 46°, kyphosis was 56° ¢, d The
bending film showed the flexibility was 32.6% e—g The coronal, saggital and axial image of split cord malformation in
CT showed type I SCM h, i The whole spine 3D Reconsrtuction of CT scan showed lamina deformity from T10 to T12
and "volcano shape" i-k The coronal, saggital and axial image of split cord malformation in MRI showed type [ and
I SCM Figure 3 The patient was sixteen years old, female. Congenital scoliosis with SCM a, b Preop AP and lateral
X-ray films showed: malsegmentation of from T9 to T10; T11, T12 wedge vertebra; the thoracic main curve was 82° c,
d The bending film showed the flexibility was 32.9% e—g The coronal, saggital and axial image in CTM showed type II
SCM h, i The 3D Reconsrtuction of CT scan whole spine showed T11 and T12 wedge vertebra j-1 The saggital and axi-

al image in MRI showed type II SCM in lumbar spine, syringomyelia in lower thoracic region and tethered cord in 14
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Table 1 The vertebra and rib abnormalities of
patients with SCM
HHEH R (n=69)

Split spinal cord malformation

AR (%)
Age

TER (B /)
Sex(Male/Female)

i AR W T
Lamina deformity
AR
Failure of lamina formation
A il
Lamina unsegmentation
AN A AMERR I il
Failure of lamina formation
and segmentation
&
Location

HaE:

Thoracic

13.86+4.46
28/41
38(55.1%)
3(4.3%)

16(23.2%)

19(27.5%)

25(36.2%)
e Bt

Lumbar
i+
T+L
LN ERIA
vertebra anomalies
AR
Failure of formation
IV I B
Failure of segmentation
R AR
Mixed type
(A
Location
iy B
Thoracic
12 Bz

Lumbar

ST 25(36.2%)

i

Rib anomalies

1(1.4%)

13(18.8%)

8(11.6%)
20(29.0%)

41(59.4%)

41(59.4%)

3(4.3%)

25(36.2%)
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Convex
O]
Concave

XA
Bilateral

20(29.0%)

2(2.9%)
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pre—operation, post—operation in patients with SCM
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