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The Treatment of Lower Lumbar Spinal Diseases with Transpedicular
Spinal Segmental Instrumentation Using WSI-titan System
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Kye-Wook Song, M.D.

Department of Orthopaedic Surgery, Yonsei University College
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Introduction. The implants for spinal segmental instrumentation have been developed and
changed many times since their birth. The WSI-titan system was developed under the aims of easy
handling and providing stable fixation with short instrumentation.

Objectives. The purposes are to introduce new device for spinal segmental instrumentation, the
WSI-titan system, and to study the biomechanical features of WSI-titan system. And we checked
bone mineral density, preoperatively and somatosensory evoked potentials, intraoperatively, to lessen
the complications of the transpedicular screw fixation in spine surgery, which resulted from osteo-
porosis and malposition of screws.

Materials and methods. We operated 16 cases of lower lumbar spinal diseases with WSI-titan
system from November 1994 to August 1995 and the clinical results were analysed.

Results. Of the 16 cases, the mean age of the patients was 55 years old and three cases were male
and 13 cases were female and average follow up periods was 16 months. Eight cases were diagnosed
spinal stenosis and the levels of lesion were lumbar stenosis in six cases and lumbosacral stenosis in
two cases. Eight cases were diagnosed spondylolisthesis, and among them, five cases were isthmic
type and three cases were degenerative type, and anterior slippage occurred at L4 in four cases and at
L5 in four cases. The extents of fusion area were one segment in seven cases, two segments in eight
cases, and three segments in one case. The cases which were measured bone mineral density lower
than 0.75g/em (about -3 of young age in Z score) were excluded. Preoperative somatosensory evoked
potentials were all normal and no significant change in intraoperative somatosensory evoked poten-
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tials. Radiologic union was observed at six months of follow up in five cases, at nine months insix
cases, at 12 months in four cases, and at 15 months in one case. The clinical results were excellent in
seven cases, good in eight cases, and fair in one case.

Conclusion. The segmental spinal instrumentation with WSI-titan system in treatment of lower
lumbar spinal diseases was highly successful method with providing rigid stability, biocompatibility,
and easy handling. And the measurement of preoperative bone mineral density was useful in selec-
tion of patient for preventing from loosening of pedicular screws. And intraoperative somatosensory
evoked potential was also useful in preventing from nerve damage at pedicular screw insertion.

Key Words : Spinal stenosis, Spondylolisthesis, Spinal segmental instrumentation, WSI-titan

M B

3 A AAF 9 #3359 ¢34 =8
2 A% 9 35T a3ec] 99 AHgHn e
o, g Fo 3% ¥ AP dole FHF
7 YA 233 @A Zoldd % FiFEe] ®ol
AREET, HER AR AARe 717171 dE ol
A2 i3t AT Fee] o] AiEm . &
Aol A& Wirbelsilen Instrumentarium (WSI-
titan) ZX & o] &3t IF-8FAFPA ] FHFA
3R] A7E F4stn, WSI-titangxje EAdl
] Yot ma; Fc},

Bet ol HE: A ANF R H3H FAF
oA ZAetmt & e AFel glojA 3T
VALE 1ol o3k AL 2 AR And
13 o] o] FojRAA] Yo} WA o)X FY EREH
Y FHEFS Eo17] 8 FEx AALE Agsio
ExFF o AR sl (loosening) & <%
31, FEF AZA A% A9 (somatosensory
evoked potential) & &A 3t UAHRo] HFH
#5 ARl =)o) (malposition) AT + e A3
T &S IR E BEE we ARE 4E 5 o

e

i

.,_
a

AToiY R U

1994 1195 19954 887k At o
et Angaud FRHN HF A A9
Z 9 A3% YAzez ddlsd a4 2 WS

titanBx & o] &3 HFZ AR 2T o4&

o] &% F&4u RIES L 1685 AR AlF
A3, FAZE FHi: 12049, AR 2042 F
T 1671golith

BE #Ae HegA 4% ZHAMdual energy
X-ray absorptiometry, DEXA, LUNAR,
Madison, Wisconsin) & Al&3lga, <8399
EUE7} 0. 75g/ce(ZX17) & 49 -3 B} o
oW Fed HESn FXREEFAEE AP,
0. 75g/cm’°l"‘°‘ 73 Solgt F&& Al

S FAARE olgtd AR C] DAl &

4, ﬂz}ﬂ T3 9 B A7 29 AFH 93
#9L MAsn HE A AEY AL g
AP 27 Meyerding’s grade®™, Taillard %
B2 g &Fsnen, 54 9 3 A3
#%¢ A4 (somatosensory evoked potential,
SEP) & &7%sch

Feubde WA Agtess H3:F PEAE 9§
g HEF A4 AAFY AL 2R AAE, F2
T AAe 2 F57] AAEE NP n, 5
A3 A A9dFe AE Gill €47V olg3id
RIS Ahetgl o, WSI-titangX & o]4%
327 13 At € FFIoles F3 4%
=5 A

F=X 3-597t9] AAMF7F Ao A4S
AL F UA=RE ¥, FEF 7-10¥4 208
2483l Hag xE g%t HRUle o|Ry
4 3T 8554 S5 L Knight
3 Hz7)E, 83FHEE Knight-Kim¥ 232018
ALgglon, #8717 BT 67] gl

FE¥ A 1902 b Jhdrt, F5 193RE
€ W Mgt 435, olEd A7 9 ded

— 170 —



CHEHE F 9| 25t X| - Vol, 3 No. 2 - 1996

A aroz FAsE,

Al AR

chukAlbA Alzlelul ¥R d Afde
2744 olA &S &
(Table 1).

Table 1. Criteria for clinical result

Excellent:

Good:

Fair:

Poor:

Complete relief of pain in back and lower limb
No limitation of physical activity

Analgesics not used

Able to squat on the floor

Relief of most of pain in back and lower limb
Able to return to accustomed employment
Physical activities slightly limited

Analgesics used only infrequently

Able to squat on the floor

Partial relief of pain in back and lower limb

Able to return to accustomed employment with limitation,

or return to lighter work

Physical activities definitely limited

Mild analgesics medication used frequently
Mild limitation to squat on the floor

Little or no relief of pain in back and lower limb
Physical activities greatly limited

Unable to return to accustomed employment
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2, Heldy

AQABozE A3H YIS
(Fig. 1-A,B,C,D,E)e] 82,
4% A% AN (Fig. 2-
A.B,Q)°l gAAT. HF A

Analgesic medication used regularly AT el 54, =YY
Unable to squat on the floor without support o] 3%t

Table 1. Patient data

Case Gender/Age Diagnosis Follow Up (month)
1 M/60 Spinal stenosis, L4-S1 20

2 F/55 Spinal stenosis, L4-L5 20

3 F/50 Spinal stenosis, L3-L4 19

4 F/65 Spinal stenosis, L4-S1 17

5 F/54 Spinal stenosis, L3-L5 15

6 F/45 Spinal stenosis, L2-L5 13

7 F/57 Spinal stenosis, [.3-L5 12

8 M/65 Spinal stenosis, L3-L5 12

9 F/49 Spondylo.* L5. Isthmic. Grade II** 20

10 F/32 Spondylo. LS. Isthmic. Grade | 19

11 M/58 Spondylo. L4. Isthmic. Grade [ 16

12 F/56 Spondylo. L5. Isthmic. Grade 1 14

13 F/63 Spondylo. L4. Degenerative. Grade 1 14

14 F/52 Spondylo. L4. Degenerative. Grade | 13

15 F/54 Spondylo. L4. Degenerative. Grade | 13

16 F/61 Spondylo. LS. Isthmic. Grade 1 12

*Spondylo : Spondylolisthesis, **Meyerding's Grade
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Fig. 1. 60 year-old man with spinal stenosis L4-S}
(Case I in Table 2,3)
A. Preoperative plain X-ray
B. Preoperative MRI (sagittal)
C. Preoperative MRI (axial)
D. Postoperative plain X-ray
E. 6 months postoperative plain X-ray shows
sound fusion mass
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Table 3. Results

Symptom change

Preoperative/ BDM Clinical Result at Time of fusion
Case Postoperative (g/enP) last follow up (month)
1 LBP and leg pain/LBP 1.225 Good 9
2 LBP/LBP 0.759 Good 9
3 LBP and leg pain/LBP 1.248 Good 12
4 LBP and leg pain/Leg pain 1.220 Good 12
5 LBP and leg pain/No pain 1.478 Excellent 9
6 LBP and leg pain/No pain 0.887 Excellent 15
7 LLBP and leg pain/No pain 0.874 Excellent 6
8 LBP and leg pain/LBP and leg pain 1.272 Good 6
9 LBP and leg pain/LLBP 1.038 Good 12
10 LBP and leg pain/No pain 1.247 Excellent 9
11 Leg pain/No pain 1.348 Excellent 6
12 LBP and leg pain/LBP 1.226 Good 9
13 LBP and leg pain/Leg pain 0.760 Good 6
14 LBP and leg pain/LBP and leg pain 0.981 Fair 12
15 LBP and leg pain/No pain 1.239 Excellent 9
16 LBP/No pain 0.952 Excellent 6
o
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Fig. 2. 56 year-old woman with grade I spondylolytic
spondylolisthesis L5 (Case 12 in Table 2.,3)
A. Preoperative plain X-ray
B. Postoperative plain X-ray
C. 6 months postoperative plain X-ray shows
sound fusion mass and no correction loss
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Fig. 3. Bone mineralodensitometry of Case 16 in Table
2,3 shows 0.952g/cm? of bone density and Z
scores greater than -3 of young adult
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