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SUMMARY:

In this study 33 patients with Herniated Lumbar Disc (HLD) were investigated. Dermatomal
Somatosensory Evoked Potential (SEP) values were compared with needle Electromyography (EMG),
myelography and operative findings. According to the operative findings the patients were divided
into two groups: 1) protruded HLD (18 cases) and 2) extruded HLD (15 cases). We found a 26% cor-
relation between the operative findings and the SEP results in patients with extruded HLD, and
11.2% in the protruded HLD group. As a result we found an 18.1% overall correlation between the
operative findings and the SEP results. We suggest that dermatomal SEP is not a sensitive method

for the diagnosis of HLD.
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INTRODUCTION:

HLD is one of the most frequent medical
problems. Electrodiagnostic studies are a
recognised tool for evaluating patients with
HLD, primarily because the data can provide
evidence of root injury.

Current methods evalute efferent fibres (nee-
dle EMG and F responses) or a combination of
afferent and efferent conduction (H reflexes)
(1,5). On the other hand, dermatomal SEP has
been used to investigate sensory roots in root
lesions caused by HLD (12).

Nevertheless, the use of SEP in the patients
with HLD is controversial (2-11). There is no
report in the literature about diferences between
protruded and extruded HLD and the role of
SEP. This report is a prospective study that was
investigated this subject.

METHOD AND PATIENTS:

Thirty three patients with HLD verified by
operation, were examined by needle EMG,
myelography and dermatomal SEP and the
results compared with the operation findings.

Dermatomal SEP's were recorded over the
scalp. following sapheneus (L4), peroneal (L5)
and suralis (S1) nerve stimulation. For recording,
Fpz-Cz recording montage was used. Stimulus
intensity was adjusted to 2.5 times the sensory
threshold. The sural nerve was stimulated at the
ankle, the superficial peroneal nerve at a hand's
breadth above the lateral malleolus, and the
sapheneus nerve above and anterior to the
medial malleolus. The data of the patient group
was compared with the control group, which in-
cluded 15 patients between 151-160 cm., 19 pa-
tients between 161-170 cm. and 15 patients
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between 171-180 cm (Table 1). For this evalua-
tion we used the “Z" test and evaluated “Z"
values pathologically when this value was more
than 1.96. This value reflected statistically cor-
rect results within 95% confidence limits.

Table 1 : Mean values of SEP results in the
control group according to height

R-SP R-Pr R-Sr L-SP L-Pr L-Sr
151-160 am (n=15)
41834345 3944378 39.4343.10 40334293 389+4.6 39.14357
161-170 am (n=19)
42.14:192 39354192 3999+169 4225423 3949421 40184235
171180 cm (n=15)
MU2H38 41674299 41434185 B79+23 4161258 4134142

Recording was made with using of HF:1 KHz,
LF:2 KHz, analyse time 100 ms, 5 uv/div, averag-
ed of 200 stimuluses and two times repetition.
Stimulus in an electrical pulse of 200 us dura-
tion delivered and its frequency is 2 Hz.
Automatic artifact rejection was performed dur-
ing the recording. When there was significant
difference between the number of averaging
and artifact image, averaging procedure was
stopped.

Patients: According to the operative findings
the patients were divided into 2 groups: 1) pro-
truded HLD (18 cases) and 2) extruded HLD (15
cases).

The age range was 24-53 (mean 35.,5) in pa-
tients with protruded HLD and 26-60 (mean
38,9) in the extruded HLD group. SEP data in
the 2 groups is given in (Tables 2.3.
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Table 2 : SEP results in patients with protrud-
ed HLD (SP: N. sapheneus, Pr: N.
Peronealis, Sr: N. Suralis, L: Left,
R: Right)

Care R-SP R-Pr R-Sr L-SP L-Pr L-Sr
1.IK 438 402 468 420 407 428
2. RS 404 406 428 41.1 413 43.8
3. RA 41.1 4074 664 154 084 477
4, KB 385 394 43.6 403 390 428
5. FE 40.2 412 486 412 418 480
6. NO 380 356 43.4 39.6 386 426
7.RS 347 350 37.8 33.8 344 36.6
8. SO 39.6 40.2 509 406 408 407
9. AE 39.0 444 448 386 380 424
10. KK 432 404 39.1 448 420 478
11. EA 40.6 442 440 382 394 423
12. HB 394 432 457 402 402 415
13. NK 385 47.2 39.8 37.1 404 392
14. KY 454 452 49.1 446 464 49.1
15. LD 40.6 403 414 40.6 389 40.0
16. SG 36.7 36.6 41.1 36.0 40.0 37.2
17. HA 39.1 39.0 422 392 379 422
18. CS 39.0 381 414 392 394 401

Table 3 : SEP results in patients with
extruded SEP

Care R-SP R-Pr R-Sr L-SP L-Pr L-Sr
1. HA 405 424 482 400 400 4838
2. AK 398 414 433 350 413 435
3.SY 376 374 436 386 394 434
4, MK 44.1 406 484 442 472 467
5. IB 41.2 43.7 40.7 401 372 39.6
6. VK 384 37.2 400 40.0 380 41.7
7. 1P 379 39.2 480 37.9 40.0 43.8
8 AB 458 46.8 482 446 468 4838
9.ZS 380 482 444 388 388 422
10. AS 42.0 426 446 424 4206 447
11. FK 424 438 488 420 464 494
12. HE 428 399 49.0 424 434 464
13. HG 39.6 41.2 468 40.2 428 45.6
14. EY 39.6 39.2 422 388 394 427
15. GA 414 424 437 400 444 4238




The needle EMG results were classified as:

mild, moderate and severe root compression.
We found mild root compression in 3 patients,
moderate in 12 and severe in 18 (Tables 4.5).

Table 4 : Age, height and needle EMG results

in patients with protruded HLD
(RC: Root Compression)

Age Height

30
30
37
37
24
51
38
30
53
28

<42
. 36
.32

29

|
.21
. 38
.32

170
171
179
174
174
152
155
174
164
179
165
170
163
184
160
160
175
169

Needle EMG results

R L5 moderated RC

L S1 severe RC

R S1 moderate RC

R SI and L5 severe RC

R S1 severe RC

bilateral mild L5 RC

L L5 mild RC

L L4 moderate RC

R LS severe, R S1 moderate RC
R Sl1 severe, L S1 moderate RC
L L5 moderate, S1 moderate RC
R SI severe, R L5 mild RC

R LS5 mild RC

L L5 moderate, R L5 moderate RC
L L5 moderate RC

bilateral L5 severe RC

R L5 severe RC

R L5 moderate RC

Table 5:

Age, height and needle EMG results
in patients with extruded HLD

Age Height

I;

11,
12.
13.
14.
15.

DR O e

39
34
33
44
34
34
26
38
35
39
60
46
38
53
3]

171
162
159
172
158
153
165
164
160
172
165
169
170
172
166

Needle EMG results

R L5 moderate, L L5 mild RC
R L4,5 severe RC

Bilateral S1 moderate RC

L5 severe, R L5 moderate RC
S1 moderate, R L5 moderate RC
L5 severe RC

S1 severe RC

L5 severe RC

S1 severe RC

L3, 4,5 severe L L5 severe RC
bilateral L5 moderate RC

R 14 moderate, R L5 moderate RC
L L5 severe RC

L LS severe, R L5 moderate RC
L L5 moderate RC

oo

Myelography was done in all casse. We found
root amputation in 7 cases, filling defects in 14
cases and a total block in 12 cases (Tables 6.7).

Table 6 : Myelography and operative results
in patients with protruded HLD (FD:
Filling Defect, RA: Root Amputation,
HPL: Hemipartial Laminectomy, TL:
Total Laminectomy, Pr: Protruded,

CNL:
Myelography Operation
L. RI45 D R 14 HPL+ R 145 Pr. discectomy
2. LIA5 D L L4 HPL+ L 145 Pr. discectomy
3.RSIRA CNL
4RSI RA ONL
S.RISRA R 14 HPL+ R L45 Pr. discectomy
6. R 145 FD R 14 HPL+ R L45 Pr. discectomy
7. L 145 FD L L4 HPL+ L L4 Pr. discectomy
3 LIMH4FD L L3 HPL+ L L34 Pr. discectomy
9. RL34145FD R L314 HPL R L34145 Pr. discectomy
10. R L5S1 FD R L5 HPL, R L5-S1 Pr. discectomy
11. L L5S1 FD L L5 HPL+ L L5-S1 Pr. discectomy
12. R SIRA R L5 HPL+ R L5SI Pr. discectomy
13. R L5-RA R 14 HPL+ R L4L5 Pr. discectomy
14. L 145 D L I4 HPL+ L L45 Pr. discectomy
15. L L5 RA L L4HPL+ L 145 Pr. discectomy
16. 415 total block L4 TL, L4L5 midline Pr. discectomy
17.R 134, 145 FD R L3, 14 HPL, R 145 Pr. discectomy
18 R 145 FD R 14 HPL+ RIAS Pr. discectomy

Table 7 : Myelography and operative results
in patients with extruded HLD

(EX: Extruded)
Myelography Operation
1. R 145 FD R L4 HPL+ R [45 EX discectomy
2RI5S1 D R L5 HPL+ R L5-S1 EX discectomy
3. R L5S1 FD R L5 HPL+ R L5S1 EX discectomy
4. 134 total block L L3 HPL+ L L34 EX discectomy
5. L 145 D L 14 HPL+ L LS5 EX discectomy
6. R 145 FD R 14 HPL+ R 145 EX discectomy
7. R 15-51 FD R L5 HPL+ R I5-S1 EX discettomy
8 LIASFD L 14 HPL+ L 145 EX discectomy
9. R L5-S1 FD R L5 HPL+ R I5-S1 EX discectomy
10. R 134145 FD R L34 HPL R L34 Pr, [45 EX discectomy
11. 145 Subtotal block L4 TL, 145 mid line EX discectomy
12. R 145 FD RL4HPL+R1¢5Edescectomy
13. L 145 FD L 14 HPL+ L 145 EX discectomy
14. L 145 FD L 14 HPL+ L 45 EX discectomy
15. L L5-S1 FD L L5 HPL+ L 1581 EX discectomy
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The results from the patients and the con-
trol group were compared using the “Z test”.

SEP value of the patients - mean vaule of the
same height in the control group
z:

Standard Deviation of Control Group

The following values are accepted, if the
derived values are greater than 1.96 (the stan-
dard value of the Z test) P<0.005; if they are
greater than 2.58 P<0.01 and if they are greater
than 3.29 P+0.001. In another mean, they were
evaluated in 95%, 99.9% confidence limits.

RESULT:

In all cases myelographic results were cor-
related with operative findings (100%). In 16 pa-
tients with protruded HLD (88.8%) and in 12
with extruded HLD (80%) the needle EMG was
consistent with the operation. At the P<0.05 ac-
curacy limit, we found SEP abnormality in 16
out of 33 HLD cases; 7 patients with protruded
HLD (38.8), and 9 extruded HLD cases (60%) had
SEP abnormalities. As Considering root level: 2
of the 7 protruded HLD cases (11.2%), 4 of the
9 (26.6%) extruded HLD cases were correlated
with SEP abnormality and operative findings.
The correlation was 18.1% for all the HLD cases
(Table 8)

Table 8 : SEP abnormality and root correla-
tion in patients with extruded and
protruded HLD

Cases Abnormal SEP  Root Correlation
Extruded HLD 9 (60.0 %) 4 (26.6 %)
Protruded HLD 7 (38.8 %) 2 (11.2 %)

DISCUSSION:

Published data on the diagnostic yield of
scalp-recorded SEP in the evaluation of HLD are
conflicting. Some authors concluded that scalp-
recorded SEP's are rarely helpful in the
diagnosis of prediction of radiculopathies (1.2.3).
On the other hand, other authors report that
scalp-recorded SEP following dermatomal
stimulation very sensitive in the detection of
HLD (4.6.7.8.9.11).
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Fig. 1a : Normal waveform pattern from N. Sapheneus

Scarf et al., in (92%) of 38 cases with
radiculopathies verified by operation, found ab-
normalities of SEP which correctly localised le-
sion levels (1). Perlik et al., reported correlation
between focal root dysfunction and SEP abnor-
mality in 17 out of 21 cases wth radiculopathy
(10). Feinsod reported peroneal SEP abnor-
malities in 77 patients with HLD, detected by
myelography (4). Katifi et al., similarly reported
dermatomal SEP abnormality in 19 of 20
operated HLD cases (5).
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Fig. 1b : Normal waveform pattern from N. Suralis

On the other hand. Eisen et al., detected SEP
abnormalities in 16 out of 28 (57%) suspected
lumbosacral and cervical radiculpathy cases (3).
Aminof et al., detected SEP abnormalities in 5
out of 19 radiculopathy cases, diagnosed by
clinical examination, and reported that SEP is
not a valuable diagnostic method for the detec-
tion of radiculopathies (1). Yiannikas conclud-
ed that SEP investigation has some limitations
in the diagnosis of lumbosacral and cervical



radiculopathies and emphasized that this in-
vestigation must be integrated with needle EMG

(12).
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Figure 1c : Normal waveform pattern from N. Peroneus

We found SEP abnormalities in 16 out of 33
cases (48,4%); considering root level. 6 of the 33
cases had a correlation between abnormal SEP
and operative findings. This correlation was
26.6% in extruded HLD cases and 11.2% in pro-
truded HLD cases.

We concluded that this low SEP abnormali-
ty detection in our patients was due to compres-
sion at the short radicular segment of the
peripheral nerves and this will not be the cause
of latency differentiation because peripheral
nerves enter the spinal cord with different fibres
and roots. Lesions of one root can be compen-
sated by other intact roots, and shortsegment
conduction slowing can be diluted through the
nerve with normal SEP responses.

We also found that extruded HLD cases
with severe root compression increases SEP ab-
normalities.
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