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urpose of this study was to compare the Electromyographic (EMG) findings of the
nuscles in normal and post- laminectomy (Ly - Ls & Ls- - Sy) syndrome patients during
of four different tasks namely, standing, sitting, bending the trunk and rising again

Jrom bending. Twenty male parients with post- laminectomy syndrome suffering from recurrent low

hack pain ¢

f duration of six months to two years participated in this study. The results were

compared t9 those of a control group of twenty normal subjects with no history of low back pain.

The (EMG)

pattern of the post laminectomy group revealed a significant increase in (EMG)

activities due to paraspinal muscles dysfunction in standing and sitting whereas (EMG) activities

significantly
group.

decreased in bending of the trunk and rising from bending compared to the control

These findings may be attributed to paraspinal muscles weakness following surgery. Thus,

Physiotherapy programs should be concerned with full assessment of post-laminectomy low back
patients ang forming treatinent protocols aiming to strengthening and endurance of paraspinal

muscles.

The paraspinal muscles play a vital role in
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the stability and functional movements of the

laminectomy syndrome (PLS) or vertebral column, but their role in spinal

iled back syndrome™ is persistent
recurrent pain after at least one
vious lumbar surgery”®. It has been
ed one of the most catastrophic
1 clinical medicine today®'. The
ailed back syndrome are continious
»-achment, mechanical instability,

and  perineural  scarring”.
of symp-toms ranges from
failure, early recurrance (days,
term recurrance (weeks, months)

¥
and late recurrance (months, years) .

dysfunction is unclear”. Spinal pain is the
most common complaint of patients presenting
with musculoskeletal problems'”.

The average paraspinal integrated EMG
amplitudes have been studied in chronic low
back pain (CLBP) during rest and various
static postures in several studies. Consistant
descriptions of integrated EMG differences in
(CLBP) patients and healthy normal subjects at
rest have not been established. Every possible
result has been reported in the literatures'.
Relative control subjects, (CLBP) patients
have been found to exhibit elevation in
integrated EMG’, similar integrated EMG'®,
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and lower integrated EMG’. Arena et.al’,
found that EMG taking during various static
postures can discriminate between (CLBP)
patients and control subjects. They found that
different types of (CLBP) had different
patterns of elevated EMG. (CLBP) patients
with disc disorders could be discriminated by
higher EMG level during sitting position
relative to controls and other types of (CLBP)
patients.

Laminectomy for disc lesion has showed
a wide progression in operative approach and
so many factors were expected to cause the
post-laminectomy pain (PLP). The paraspinal
muscular condition may be one of these
factors®.

The purpose of the present study was to
compare the EMG activities of lower lumbar
paraspinal (LLPS) muscles of normal and post
laminectomy patients during performance o
different tasks. '

A) Subjects:

Fourty male subjects of an age ranging
between 30 and 48 years were studied as two
equal groups (study group and control group).
The study group included 20 male patients
with Post-laminectomy pain. The operation
was done six months to two years perior to the
onset of the study. They were selected from the
Physical Therapy out clinic of Kasr EL-Aini
Hospital, El-monera Hospital, EL-Agouza and
El-Shortah Hospitals. The control group
included 20 male normal subjects with no
history of previous or recurrent LBP, and were
not participating at any special physical
activity for their lumbar muscles. All subjects
of both groups were selected randomly from
different jobs with the average height and
weight of 180 cm. and 84 kg. respectively.

B) Instrumentations:

a) A Tonnies “four” channels myograph was
used to measure the EMG activities of the
paraspinal muscles.

b}A revolving chair covered with washable
black leathere adjustable in height from 45-
60 cm.

c) Adjustable Plurimeter -V- inclinometer for
measurment of forward bending the trunk
(30°). It was modified by connecting to it an
elastic strap .with three hooks to suit the
diameter of the patient’s trunk  and to
maintain stability of the device during
measuremnient.

d) Stop watch was used to measure the five
minutes of maintaining relaxed standing
and sitting positions before EMG recording.

C) Procedures:

For recording the muscle activities : Tonnies
needle electrodes were applied after steriliz-
ation, prior to each use to reduce the impe-
dance or internal noise. The anatomical level
of Ly-Ls & Ls-S,, intrespace was identified and
marked. The electrode site was determined
three cm. lateral to the interspace to the right
side as described by Andersson et al>. The
ground electrode was moistened with saline
and firmly fitted around the right wrist of the
subject. The skin at the lumbar area was
cleaned by alcohol and the needle electrode
was inserted after explaining the study to the
subjects. Each subject was then asked to
perform four activities, the first| two of themn
regarding the postural tone of‘ the (LLPS)
muscles. The other two tasks regarding the
muscular activity during motiorll. The EMG
findings were recorded during the task after

repetition of each motion three ti es.
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a) Standing| upright position, both feet apart,
arms beside the body and the subject be
relaxed as much as he can. The position was
sustained r five minutes before EMG
recordings tq gain maximum relaxation.

b) Sitting] without back support on the
revolving adjustable chair to give right angles
between thef trunk and the thighs and between
thighs and legs. This position was maintained
for five minutes before EMG recordings to
gain maximum relaxation.

) Bendingui}T:e trunk about 30°: The subject
was asked to bend his trunk forward about 30°
at a lumbar pelvic portion in a slow motion
with counting from one to five at a rhythmical
manner. "HH angle was measured using
plutimeter-V-inclinometer which was SUppPOr-
ted at the leJ(eI of lumbar region, and adjusted
on zero, while both sides of its arms were kept
in contact with the spine through an adjustable
elastic strap.| The subject was asked to lean
forward 30°|with both knees extended. The
subject was |then instructed to return to his
starting position.

d) Rising again from bending position, the
subject was asked to rise his trunk to the erect
standing position in a slow motion, with
counting from one to five at a rhythmical
manner.

Data collection: The EMG signals were
obtained by |connecting the channel to the
integrator through the preamplifier. The
signals were |amplified to 200 microvolt (uV)
and for ten milliseconds (ms.) visually checked
on the screen and then recorded on an
oscillograph |paper. The highest two ampli-
tudes of the |electrical activity were measured
for the four tasks of each subject in (uV) then
the mean was calculated.
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Data analysis: The readings were fed into
the computer for the statistical analysis. The
mean, standard deviation were calculated for
both groups for the four tasks. The correlated.
T. test was done to compare between the
means of the two groups. Alpha level at (.05)
was used for significancy.

In the present study the EMG activities
recorded from the (LLPS) muscles during
performing the four tasks for both groups were
compared. As shown in table (1) the mean
value of the EMG activities of the post-
laminectomy group during standing position
was (578.5 uV) higher than the mean value of
the control group which was (410 uV). The
comparison between the two groups revealed a
significant difference P(0.0002). As observed
from table (2), comparison of the mean values
of the paraspinal muscles EMG activities in
both groups during sitting position without
support revealed a higher mean value in the
study group (355.5 uV) than that of the contro]
group (205 uV). The comparison between the
two  groups showed a significant difference
P(0.0001). In the present study the comparison
between the two groups regarding the postural
tone of the LLPS muscles during standing and
during sitting positions was increased
significantly for the PLS patients than the
normal subjects as presented in tables (1 & 2)
and fig. (1).
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Table (I): Comparison between the mean values
of the EMG activities of the PSM for both groups
(study & control) during standing / u'V.

statistical
comparison
Group EMG activities / gV
T.value | P.value
Stud X 5785
<y SD. * 181.14
— 3.7756 | 0.0002%
X 410
Contol | g1y 4 8379
X =mean SD. = standard deviation * significant.

PSM = Paraspinal muscle. [ pV = in microvolt

Table (2) : Comparison between the mean values
of the EMG activities of the PSM for both groups
( study & control ) during sitting [ u'V.

statistical
Group EMG activities [ 1V comparison
T.value | P.value
i X 3555
Study SD. 12931
— 4.9804 | 0.0001*
X .205
Control SD + 3927

* Significant.

Inspection of table (3) revealed that the
mean value of the EMG activities during
bending the trunk in the study group was 954
uV lower than that in the control group which
was 13455 uV. The difference was
statistically significant P(0.0001). In table (4)
comparison between the mean values of the
EMG activities of the LLPS muscles during
rising the trunk again from bending position
for both groups showed that the mean value in
the study group was 911 uV lower than that in
the control group which was 1164 uV. The

comparison between the two groups revealed a
significant difference P(0.0001).
In the present study, as illustrated in tables
(3 & 4)and fig. (1), the EMG activities of the
LLPS muscles during the | movements
(bending & rising) were much lower in the
PLS patients than that in the normal subjects.

Table (3): Comparison between the mean values
of the EMG activities of the PSM for both groups
(study & control) during bending \of the trunk /
av

statistical
Group EMG activities } uV comparison
T.value | P.value
Stud X 954
Y SD. + 180.03

X 13455 _
6.2277 | 0.0001*

Control SD. + 22.44

* Significant

Table (4) : Comparison between the mean values
of the EMG activities of the PSM for both groups
(study & control) during rising from bending /
av.

statistical
comparison
Group EMG activities } uV
T.value | P.value
S x 911
udy SD. £ 137.22
— 13 3.89 | c.0001*
X lls4
Control SD. + 255.62

* Significant
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Fig. (I} : Mean values of the EMG activities of
ihe (PSM) |for both groups (studv & ceniroi)
during standing, sitting, bending & rising from
bending [ uV.

The results obtained from the present
study deﬂonstrated evidence that the EMG
activities of the LIPS muscles increased
significantly in the PLS patients than in
notmal subjects during the static posture. Also
during dynhamic movements of the trunk the
EMG activities of the same muscles signific-
antly decreased in the study group than in the
control group. Many factors may be attributed
to the elevation of the EMG activities of the
LLPS rnus‘iles during the static posture: a) The
mechanical disadvantage of the vertebral
column after excision of the lamina may give
an increased tension of the lumbar muscles'?
and due to|increased recruitment levels of a set
number of motor units, which would require a
rise in their frequency or recruitment of a large
proportion| of the available motor unit pool’,
b) The presence of CLBP after the operation
may support conne-ction that pain producing
tension leads to more pain'®.

These| findings are in agreement with
Donovan'? & Kraft'’, who found an increase
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in the EMG activities of the paraspinal
muscles (PSM) during the first six months
after laminectomy. Similarly Aherm et al’.
reported an inerease inthe EMG activities of
the PSM during the static posture (standing) in
patients with back surgery at the lower lumbar
region. Many other investigators found an
increase of the EMG activities during the static
posture in chronic LBP patients.

Budznsk et al’ found a positive correlation
between the increase of the EMG activities of
the back muscles and the degree of pain.
Nouwen, and Bush® also Jones, and Wolf"
recorded EMG abnormalities for those patients
with chronic LBP and described these
abnormalities and the increased muscle
tension. Also Sherman® recorded that, an
inctease in the EMG activities of the PSM in
chronic LBP patients which significantly
increased the activities during standing. These
findings agree with Hoyt et al.'” and kravitz et
al.'!. Cooper et al.” who suggested that, the
elevation of the EMG activities induced in
LBP reflect the incease of central drive
required to maintain the isometric force in the
face of increasing the peripheral fatigue
resulting from activity-induced metabolic and
electrical disturbances within the muscles.
Central drive was clearly greater in post
surgical LBP patients than in normal subjects.
This demonstrates that the limiting factorin
the patients was not inhibition due to fear of
pain or lack of motivation’.

The PSM denervation is known to occcur
and may persist for very long periods after
lumbar laminectomy. In the most serious cases
striking denervation atrophy of low back
muscles oceurs in injuried segments, leading to
loss of functional muscle support and to
disturbed segmental mobility and further
increased biomechanical strain and stability®.
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As the PSM denervation causes wasting,
denervation also leads to fiber grouping owing
to reinnervation change’. To optimize function
in denervated muscles the LBP patients may
have developed “nonphysiologic” central
activation pattern. They may have prefere-
ntially activated different parts of the same
muscles, such as type (I) fibers or larger than
normal groups of either fibre type, or activated
more of the available muscles which could
account for their integrated EMG changes.
This may particularly apply to post surgical
patients, who may have also suffered
significant  atrogenic ‘biomechanical disad-
vantage due to loss of disruption of muscle
insertion sites®.

The significant decrease of the EMG
activities of the PSM during movement of the
spine ( bending the trunk & rising again ) in
the post laminectomy patients revealed the
state of the PSM of the back after surgery.

Jeffrey et al.'* concluded that the high
muscle tension ( elevated integrated EMG ) is
predicated by a muscle spasm model, and low
muscle tension (lowered integrated EMG )} is
predicated by a muscle difficiency model .

The results of this study demonstrated that
the EMG recordings of the LLPS muscles
increased significantly in the (PLS) patients
than in normal subjects during the static
posture. But during the dynamic movements of
the trunk, the EMG recordings of the same
muscles significantly decreased in the study
group than in the control group. These results
support strongly the effect of full assessment
and the EMG recordings of post laminectomy
LBP patients for the LLPS muscles.

Recurrent pain after laminectomy ( PLS )
may be due to the state of the PSM .of the
lumbar region, which become tense and weak.
The low back operations can sometimes cause
slight denervation and corresponding dener-
vation atrophy in the back tnuscles. These
results reflect the importance of physiotherapy
including full assessments and frehabilitation
for the strengthening and endurance of the PLS
patients.

1. Aherm D.K., PFollick K.J., Councill J.R. and Lascr
W.W.: “Reliability of Lumbar Paravertebral EMG
assessment in chronic low back pj;n". Arch. Phys.
Med. Rehabil., 67: 762-765, 1986.

2. Andersson  G.B.J,, Ortengren R. and Herberts P.:
“Quaniitative  Electromyo-graphic studies of back
muscle activity related to posture and loading.
"Orthop. Clin. North. Am., §:85-96, 1977.

3. Arena J.G., Sherman R.A., Bruno G.M. and Yound
T.R.: “Electromyographic recordings of “57 types of
low back pain subjects and non pain controls in
different positions™. Pain, 37:57-65, 1989.

4. Blakely W.W. “EMG diagnostic scanning: A
selective review  of the literatare™. Int. J.
Psychosom., 36: 35-36, 1989.

5. Budzsk T., Stoyva J. and Adlen C.: “Feedback
induced muscle relaxation, application to tension
headache™. In Kamiy J. et al. {eds): Bioleed back
and self control, the regulation of bpdily Processess
and Consiousncss. Chicago, Aldine Atherton., 56-70,
1971.

6. Burton C.V.: “Causes of failure of surgery on the
lumbar spine, ten years follow up™. Mitsinai. J. Med.,
58: 183-187, 199i.

7. Cancilla P.A.: “General reactions of muscle to injury
contemporary”™. Issues in Surgieal Pathology,
(muscle pathology) New York Churchill Livingston,
3:15-30, 1984.

8. Collins G.A., Cohen M.], Waliboff B.D. and
Schandler S.L.: “Comparative analysis of paraspinal
and frontalis EMG, heart rate and skin conductance
in chronic low back pain patients |and normals o
various postutes and stress™. Scan.]. Rehab. Med.,
1:39-46, 1982.

Bull. Fac. Ph. Th. Cairo Univ.,:
Vol 1. No (2) Iul. 1996




9. Cooper RJ, Stokes M., Sweet C., Taylor R. and
Jayson M.:|“Inereased central drive during fatiguing
contractiong of the paraspinal museles in patients
with chronie low back pain™. Spine, 18: 610-616,
1993,

10. Donovan ‘J/H : “Paraspinal EMG.” Arch. Phys.
Med. & Re labil., 62:410-411, 1981.

11.Gill K. and Frymoyer J.LW.: “The management of

treatment latlures and decompressive surgery™. Adult
Spine: Practices and Principles. New  York Raven
Press., 1849-18370, 1991.

12.Hochschuler SH., Cotler HB. and Guyer R.D.:
“Rehabilitation of the spine,: Science and practice™.
Boston. hicago. YLondon. Philadelphia, 45-68,
1993,

13.Hoyt W.H.,, Hant W.H. and Dcpauw M.A.
“Electromyographic assessment of chronic low back

pain syndrome™. L. Am. Orso. Path. Asso., 80: 728-

730, 1981.

14 Jeffrey E'CT’ Michael E.R., Pat O.C. and Michael
MM. : “Trunk Strength and lumbar paraspinal
muscle activity during insometric exercise in chronic
low hack pain patients and controls™. Spine, 18:245-
255, 1993.

I5.Jones AL. |and Wolf S.L.: “Treating chrenic low
back pain) EMG biofeedback training during
movement”, J. Physical Therapy, 1:58-63, 1980.

16.Kessler H.:| “Low back pain in industry™ astudy
prepared fPr special comittee  on workmen's
compensation. NewYork Commerce and Industry
Association] 35-50, 1955,

I'’7. Kraft G.H.:| “Paraspinal EMG after Laminectomy™.
Arch. Phys. Med. Rehabil., 69 : 239, 1981.

21

18.Kravitz E., Moore M.E. and Glaros A.G. : *Musecle
activity in chronic low back Pain. Arch. Phy. Med.
Rehabil., 62 : 172 - 176, 1981.

19.MC Gregor AH., MC Carthy ID. and Hughcs
SP.E. : "Motion characteristies of normal subjecis
and people with low back Pain™. Physiotherapy, 81 :
632 - 637, 1995.

26.Nerth R.B., Compbell JW., James C.S., Conover
WMEK. , Wang H., Piantadosi S., Rybeek J.I and
long. D:M. : “Failed back sugery syndrome™ : 5 years
foltew up i 102 Patients undergoing repeated
Opertion. Neusosurgery, 28 : 685 - 691, 1991,

21.0'Brien LP., Dawson MH., Heard C.W.,
Momberger G., Speck G. and Weatherly C.R.:
“Simultancous. combined anterior and Pesterior
fusion™. Clin. Orthop., 203 : 191 - [95, 1986.

22 Sherman R.A. : “Relationships between strength of
low back muscle Contraction and reported intensity
of chronie low Pain.™ Amer. J. Phy. Med., 64: 190 -
200, 1985. :

23.Fakemasa R., yamamoto H. and Tani T.: *Trunk
mwsele Strength I and effect of trunk muscle
exereises for Patients with chronie low back Pain™
Spine, 20 : 2522 - 2330, 1995.

24.Sihvonen T., Hemno A., Paljarvi L., Airaksinen O,
Partanen J. and Tapaninafo A.: “Local denervation
atrophy of Paraspinal muscles in Post Operative
failed back Syndrome.™ Spine, 18 : 575 - 581, 1993.

25.Wouwen A. and Bush C. : “Relationship between
Paraspinal EMG and chronic low back Pain.” Pain,
20: 109 - 123, 1984.

Bull. Fac. Ph. Th. Cairo Univ.,:
Vol 1. No (2) Tul. 1996



22

g g0l yalall ﬁﬂﬁ.ﬂmﬂﬂ Sily ya sl Staall gau y jlag oladdaul
Sy yiadll Jlaita] e lo jalyei

i H,ﬁ'mewxwg&uw-@xqw@uﬁuwx PP PRQEECR IR LR ARy B W R

’ s pemal Jlsid dal e 3 L T 3ol s Gty O
MJL__mlao_wﬂcw‘r“\HL_dp-ﬁA‘rJv' u_nah_)\_.ml.]n_mjin‘uaa_mf.- _)L Ky

o il Y
gkl Adkially Ll e iy piaadl Jafid day Lo YT el e fysilay 1 (i)

- 5 A agaally A ya ol add il VY (el gl e st Y 2 laal Ae pena ()
oepdadl = il ) Ak Aladd Aey )l o lee sl 3l jeS) CDlimad p) Slen daidualy jelall Al Cilideall a5 5
e Sl L 8 A gimasilyy @lie 1 b Le Rllean Yl il Cujeldd Sy . (o senall {55805 502 05 HeldD (B -
i) s S0 Bl 8 Lasale e Liad ellin of WS ¢ gdll i (103 (mz pall asbag sy ol jeall Blaudh Bbaal
135 daa Adle Agiloasl A_\y;.au_@ummj(‘__»)E.;Mne_aus@@ﬁq(i)&y;..qn)g.siuﬁ,wzpusiqm

AT ol el 3050 (e silan A (o pall Jalliy (3 pa o4 o) (g D Apanll aplal el by Aabian s

oy 4din Labp (5 il 3pand Ohinnd Gan 558505 s s o 2oLy Laa jelall kil Aikaially iy uidll Jloadid Aal 3o Le

. adle agla

N aafd Y C_\l:u

Bull. Fac. Ph. Th. Cairo Univ.,:
Vol 1. No (2) Jul. 1996




