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=Abstract=

A Clinical Study comparing the findings of MRI and EMG
in low back pain patients

Won Hee Seo, Yong Hyun Nam, In Young Seung,
Department of Physical Medicine and Rehabililation,
University of Ulsan College of Medicine, Asan Medical Center

The 80% of the general population experience low back pain once in a life. The causes
of the low back pain are variable and the herniated nucleus pulposus(HNP) is one of
common cause. Recently the usage of MRI in diagnosing the HNP and evaluating it’s se-
verity is increasing, but the EMG is still necessary to find the deficit of the involved root
functionally. We compared the findings of MRI and EMG from the 87 patients with the
low back pain from May 1990 to October 1992. The results were as follows :

1) Disease distribution on MRI was HNP 59 cases, spinal stenosis 8 cases,Tuberculous
spondylitis 4 cases, degenerative change 2 cases, melastatic tumor 1 case, and 13 cases
were normal.

2) The severity of HNP was classified on the MRI findings, according to Masaryk,
bulging 19 cases, protrusion 17 cases, extrusion 16 cases, sequestration 7cases.

3) Fifty-five of the 59 cases of HNP were diagnosed radiculopathy by needle EMG and
40 cases showed abnormal conduction studies.(motor nerve conduction or H-reflex)

4) There is no significant correlation between the severity of lesion on MRI and abnor-
mal spontaneous activities on needle EMG in 46 cases of HNP-symptomatic duration
more than 2 weeks-.

Key words : Low back pain, Magnetic resonance imaging, Needle electromyography, Herni-

ated nucleus pulposus
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Table 1. Disease distribution on MRI

Diagnosis No. of Patient ( % )
HNP 59 (68)
Stenosis 8 (9
Tb spine 4 (5)
Degenerative change 2 (2)
Metastasis 1 (D
Normal 13 (15)
Total 87 (100)
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(Table 2)

Table 2. Severity of HNP

Severity of HNP No. of Patient ( % )

Bulging 19 (32)
Protrusion 17 (29)
Extrusion 16 27
Sequestration 7 (12)
Total 59 (100)
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Table 3. Level of HNP

Level of HNP No. of Patient ( % )

L2-3 1 (2)
L3-4 1 (2)
L4-5 37 (63)
L5-51 20 (33)
Total 59 (100)
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Table 4. Diagnosis by MRl & EMG

EMG Radiculopathy Normal Total

MRI
HNP 55 4 59
Stenosis 8 0 8
Th spine 4 0 4
Degenerative 1 1 2
Metastasis 1 0 1
Normal 7 6 13
Total 76 11 87
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Table 5. MRI Severity & Nerve
Conduction Study (NCS)

NCS Normal Abnormal  Total
MRI

Bulging 8 11 19

Protrusion 5 12 17

Extrusion 5 11 16

Sequestration 1 6 7

Total 19 40 59
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Table 6. HNP : MRl Severity & EMG (According
to ASA, Duration> 2 weeks)

EMG Normal I1A P&F Total
MRI
Bulging 2 6 6 14
Protrusion 2 4 15
Extrusion 0 2 12 14
Sequestration 0 1 3
Total 4 13 29 46

P > 0.05

ASA ; Abnormal Spontaneous Activity

1 T A ; Increased insertional activity

P&F ; Positive sharp wave and fibrillation
potential
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Table 7. HNP : MRI Severity & EMG
{According to site, Duration>2weeks)

EMG Normal Back Back&Limb  Total
MRI

Bulging 2 9 3 14
Protrusion 2 6 7 15
Extrusion 0 9 5 14
Sequestration 0 1 2 3
Total 4 25 17 46

P> 0.05
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Table 8. Side Comparison between Symptom & MRI

MRI  Right Left Central Diffuse Total
Symptom

Right 10 1 1 4 16
Left 1 18 1 5 25
Both 0 5 8 14
No RP 2 0 1 1 4
Total 13 20 8 18 59

Table 9. Side Comparison between Symptom & EMG

EMG Right Left Both Normal Total
Symptom

Right 3 0 7 1 16
Left 2 15 8 0 25
Both 1 2 9 2 14
No RP 0 2 1 1 4
Total 11 19 25 4 59

P <0.001, Phi-coefficient = 0.671
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Table 10. Normal EMG & Abnormal MR!

ie;‘e/ Purat- | gp gp Ablfl%mal EMG MRI

M/46 8D + + - N Bulging

F/42 M  + - - N Protrusion

F/34 6M +  + — N Bulging

F/28 W+ + - N Protrusion
N ; Normal

LBP_;Low Back Pain
RP ; Radiating Pain
44% 28 & bulging °]¢)3 28+ mild protru-
sion o]glom, o] RFA AAHSH oA
AT (Table 10) olofukabel, RAEAAY A7
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Table 11. Abnormal EMG & Normal MRI

Sex/Age Duration LBP RP Abnormal N/E EMG MRI

M/54 M - + +(*) 51 N
M/21 4M + + - s N
M/30 3Y + + +(**) L5 N
F/42 7D + - - L5S1 N
F/28 6M + + - S1 N
F/30 1Y + - - S1 N
M/24 5Y + + - L5 N

P<0.001, Phi-coefficient = 0.947
RP ; Radiating Pain

* Left ankle jerk(hypoactive)
** 1eft extensor hallucis longus{weakness)
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