N 2 2020 4F 3 J155 41 B4 3 1 http: //www.ajsmmu.cn

° 266 - Academic Journal of Second Military Medical University, Mar. 2020, Vol. 41, No. 3
DOI: 10.16781/1.0258-879x.2020.03.0266 - MR E -

BN EBERHMEREREGTEHEERAZSEAGATEM DAY
Fr a5 i

B, NN, oL, IR, kO, JLKE, kK, LEMK, 2R
W RS (5 FERY) KAFER AR, LI 200003

(WBE] a6 RPN A0S BEMIER)EAR (HSAD) X8t RZAME (TCS) &IN5 )7
MR, Zok WIBPEGA 2015 45 4 F & 2018 4F 1| AR EZE B K% (58 B K% ) KAF B B B FFFE TCS
G I E M AT HSAD IR YT 19 6 B B &, b FARBHE ., RpRimE, FEESFRR. F TR, RETT
PR3N D)k PP Al @ R LR 5. FE LI RE. TR e A i A KRR, 4 % W34l &34, Fi
R 7~23 %, EYAER R (15.7£6.9) %, FRFEUIRT S (28£9) A~ . o 5 6] 35 £ K/ e 2, 3 4]
R, 4600 S RO T B, L0 T, L& 9 G T . 6 B B E R B[] 24 180~320 min,
45 (261263 ) ming A H 4 Il B O 650~1 100 mL, - (925+167) mL. 1 % [ i B & A 5 I 4 R
e, 4GP N R EARE BN B A s | H R E B ARG RAT IR ) 2= 5 A ok T 401t
Hasl8E TR, REHEZIRE =84, Hb 4 GR [T RIESNME QWL 3, 16183, K525
PRIE SN FE 29 WUEh 98 L ek L 2 B0 B, R AT, RS 0 RE B bR 4 i 4 SO 195.0 (127.5, 233.5) mL.
213.0 (188.5, 251.5) mL, ZRELIFEX (Z=—04, P=0.70) . RETRKIRIAEZE. 5EAIRESH 0 73 (14,
10.3) mL/s. 130( 106,200) mL, S5ARJ5[10.3(5.6,16.2) mL/s.30( 6, 174 ) mL]#H 2% 53494 Giitae & X ( Z3#4=—2.0,
PH#j=0.04) . 5 FIBEARGRENCERNAUIS SRR ESGE, SRR, IR, 4£#& TCS GIEHE
M A LASE i HSAD —HFARIRYT, ZF A FAEfEREmm sk . B EFHEIE | RE SRk, &
HAJE T CAE R AR DD RE S5 LA Sk, A1k G T E e . I 2 el 2T BE AL S5 3 AhE

[REIA] BRERRLGGME; MY, BN S, FREHP A

[FE42S] R744; R682.3 [ottrEmE] A [XEHS] 0258-879X(2020)03-0266-06

Homogeneous spinal-shortening axial decompression in treatment of tethered cord syndrome combined with
scoliosis: a therapeutic effect analysis
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[Abstract] Objective To explore the therapeutic effect of homogeneous spinal-shortening axial decompression
(HSAD) in patients with tethered cord syndrome (TCS) and scoliosis. Methods Six patients with TCS and scoliosis, who
underwent HSAD in Orthopaedics Department of Changzheng Hospital of Naval Medical University (Second Military
Medical University) from Apr. 2015 to Jan. 2018, were retrospectively included. The operation time, intraoperative blood
loss and complications were recorded. Urodynamic examination was performed to evaluate the bladder function before
and after surgery, including detrusor reflex, sphincter function, functional bladder capacity and maximal urination speed.
Results There were three males and three females, aged 7-23 (mean 15.71+6.9) years old, with an average follow-up of
(28 +9) months. Five patients had incontinence, three had foot-drop, four had decreased lower limb muscle strength, one had
low back pain, and one had congenital dislocation of the hip. The operation time was 180-320 min (mean [ 261 %63 ] min),
and the intraoperative blood loss was 650-1 100 mL (mean [ 925+ 167 ] mL). After surgery, the low back pain was completely

relieved in one patient, and the muscle strengths of the lower extremities were improved in four patients. Five patients received
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urodynamic examination before and after surgery. Before surgery, four cases were evaluated as external sphincter overactivity
and one case as uncoordinated sphincter activity; after surgery, two cases were evaluated as normal external sphincter activity,
one case as coordinated external sphincter activity, and two cases as external sphincter overactivity. The functional bladder
capacity of the five patients was 195.0 (127.5, 233.5) mL and 213.0 (188.5, 251.5) mL before and after surgery, respectively,
and the difference was not significant (Z=—0.4, P=0.70). The maximal urination speed and residual urine before surgery
were 7.3 (1.4, 10.3) mL/s and 130 (106, 200) mL, respectively, and were significantly different from those after surgery (10.3
[5.6, 16.2 ] mL/s and 30 [ 6, 174 ] mL, respectively; both Z=—2.0, both P=0.04). In the five patients, the bladder detrusor
muscle strength was improved to different extents, the maximal urination speed was increased, and the residual urine was
reduced. Conclusion HSAD is an effective one-stage technique to relieve the TCS combined with scoliosis, and it can
effectively relieve the axial tension of the spinal cord, correct the deformity of the spine and improve the coordination between
spine and spinal cord. The lower limb symptoms and bladder function are improved after surgery, and complications such as
cerebrospinal fluid leakage, bleeding, and deterioration of neurological function are avoided.

[Key words] tethered cord syndrome; scoliosis; homogeneous spinal-shortening; spinal axial decompression
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Tab 1 Clinical characteristics and HSAD outcomes of six patients with TCS combined with scoliosis
Age . . Main curve Cobb angle (°) .
No. (yeir) Diagnosis Qguus Pre-operation Post-operation Follow-up Surgery history
1 22 MMC+lipoma S 20.6 4.2 3.6 None
2 23 Spinal bifida+epidural lipoma L 27.1 2.8 2.6 Meningeal repair+untethering
3 8  MMC-+thick filum+sacral S, 27.1 8.4 6.7 Meningeal repair+untethering
dysplasia
7  Spinal bifida L; 27.2 10 8.4 Meningeal repair+untethering
5 15 MMC+diastematomyelia—+ S, 26.7 10.6 10.4 None
segmentation malformation
6 19  MMC+segmentation S, 30.9 10.8 9.7 Meningeal repair+untethering
malformation+CDH
No. Fusion segment Surger}/ time Blood loss Presentation Outcome
(min) (mL)
1 L,-S, 286 1 000 Incontinence and constipation, left Bladder function improved, muscle
foot-drop strength increased
2 L,-Ls 180 800 Incontinence and constipation, left leg  Bladder function improved, muscle
muscle atrophy, muscle strength 4 strength increased to 4
3 L,-S, 181 650 Incontinence and constipation, left leg  Bladder function improved, muscle
muscle atrophy, muscle strength 4 strength increased to 4
4 L,-Ls 300 1000 Incontinence and constipation, left Bladder function improved, muscle
leg muscle atrophy, muscle strength 3 strength increased to 4
5 L,-S, 320 1 000 Back pain, right foot-drop, both leg Pain relieved, muscle strength
muscle strength 3 increased to 4
6 T,-Lsy 300 1100 Incontinence and constipation, left Bladder function improved

foot-drop, left hip dislocation

TCS: Tethered cord syndrome; HSAD: Homogeneous spinal-shortening axial decompression; MMC: Meningomyelocele; CDH:
Congenital dislocation of hip
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Fig1 Imaging data of a TCS and thoracolumbar deformity patient before and after HSAD surgery and during follow-up
A 15 years old male patient with diastematomyelia and segmentation malformation, undergoing L;-S; HSAD surgery. The main
manifestations of spinal deformity were thoracolumbar (TL) scoliosis and lumbar (LL) scoliosis. A, B: Before surgery; C, D:

Immediately after surgery; E, F: Three months after surgery; G-H: Thirteen months after surgery. A, C, E, G: Anteroposterior X-ray; B,

D, F, H: Lateral X-ray. TCS: Tethered cord syndrome; HSAD: Homogeneous spinal-shortening axial decompression
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Tab 2 Urodynamics of five patients with TCS combined with scoliosis before and after HSAD
Detrusor Urethral sphincter FBC (mL) Maximal urina_tilon speed Residual volume
No. (mL-s ) (mL)
Before After Before After Before  After Before After Before After
1 Weak Active Over active ~ Over active  111.0  213.0 1.5 10.3 91 30
2 Weak Normal Over active ~ Coordinated  195.0 191.0 7.6 14.8 121 8
3  Noreflex Normal Dysfunction  Coordinated 144.0  287.0 7.3 9.5 130 4
4 Weak  Overactive Over active  Over active  220.0 186.0 1.3 1.7 193 156
5 Weak  Over active  Over active Improved  247.0  216.0 12.9 17.6 208 192

TCS: Tethered cord syndrome; HSAD: Homogeneous spinal-shortening axial decompression; FBC: Functional bladder capacity
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