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The effect of manual therapy on lumbar disc
protrusion.

O efeito da terapia manual na protrusao discal lombar.

Nadielle de Macedo Rocha Paeslandim®), Ludmilla Karen Brandao Lima de Matos(.
Faculdade Integral Diferencial (FACID DEVRY), Teresina (PI), Brazil.

Abstract

Introduction: A herniated disc is one of the most common diagnoses among the degenerative changes of the lum-
bar spine. Occurs by a displacement of the nucleus pulposus through the annulus fibrosus and generally postero-la-
teral lying, may cause compression and irritation of the lumbar roots and dural sac, represented by clinically known
as sciatica. Objective: To evaluate the effects of manual therapy on lumbar disc protrusion. Method: The study tre-
ated a longitudinal experimental research with quantitative approach. The sample was not random type, consisting of
six participants. Pompage, neural mobilization, stabilization, segmental and global postural reeducation: 12 sessions,
twice a week, which consisted of the following techniques were performed. Results: The data analyzed in the Graph
Pad Prism 5.0 statistical program and the level of significance was p<0,05. In the assessment of the results of the pain
Visual Analog Scale, the participants presented a significant decrease. In relation to the neural damage, there was a
significant improvement of the test of elevating the leg with the extended knee, but there was not a significant im-
provement in the Slump Test. In the assessment of the amplitude of the flexion movement of upper body, there was
a numerical gain in relation to the flexibility of the patients; however, it was not statistically significant. In the asses-
sment of the variable paravertebral muscular strength, there was a significant improvement. In the abdominal mus-
cular strength, there was a numerical increase; however, this value was not statistically significant. Conclusion: the
treatment program with manual techniques used in this present research provided significant effects about the dama-
ges caused by lumbar disc protrusion.
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Resumo

Introducdo: A hérnia de disco esta entre os diagndsticos mais comuns dentre as alteragdes degenerativas da coluna
lombar. Ocorre por um deslocamento do nucleo pulposo por meio do anulo fibroso e encontra-se geralmente postero-
-lateral, podendo causar compressdo e irritacdo das raizes lombares e do saco dural, representadas clinicamente pela
dor conhecida como cidtica. Objetivo: Avaliar os efeitos da terapia manual na protrusdo discal lombar. Método: O es-
tudo tratou-se de uma pesquisa experimental longitudinal com abordagem quantitativa. A amostra foi do tipo ndo ale-
atdria, constituida de seis participantes. Foram realizados 12 atendimentos, duas vezes por semana, que consistiram
das seguintes técnicas: pompage, mobilizagdo neural, estabilizagdo segmentar e reeducagao postural global. Resul-
tados: Os dados foram analisados no programa estatistico Graph Pad Prism 5.0 e o nivel de significancia foi p<0,05.
Na avaliagdo dos resultados da Escala Visual Analdgica da dor, os participantes apresentaram uma diminuicdo signifi-
cativa. Em relacdo ao comprometimento neural houve melhora significativa no teste de elevacao da perna com o joe-
Ilho estendido, mas ndo houve melhora significativa no Slump Teste. Na avaliagdo da amplitude de movimento de fle-
xdo do tronco houve um ganho numérico em relagdo a flexibilidade dos participantes, porém ndo foi significativo esta-
tisticamente. No resultado da varidvel forga muscular paravertebral ocorreu uma melhora significativa. Na forga mus-
cular abdominal houve um aumento numérico, no entanto esse valor ndo foi significativo estatisticamente. Conclu-
sdo: O programa de tratamento com técnicas manuais, utilizado na presente pesquisa, promoveu efeitos significati-
vos em comprometimentos causados pela protrusdo discal lombar.
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INTRODUGCAO

A herniated disc is one of the most common diag-
noses among the degenerative changes of the lumbar
spine and the leading cause of surgeries. Affecting ap-
proximately 2% to 3% of the world population, with a
prevalence of 4.8% in men and 2.5% in women over 35
years old.®

A herniated disc occurs by a displacement of the
nucleus pulposus through the annulus fibrosus and ge-
nerally posterolateral lying, may cause compression and
irritation of the lumbar roots and dural sac, represented
by clinically known as sciatica. This disc material, main-
ly from the nucleus pulposus, can take three different
forms: Protrusion, extrusion or kidnapping.®

With the development of research in the area of
rehabilitation, the amount of therapeutic resources for
the conservative treatment of herniated disc increased,
consequently, techniques involving manual therapy such
as osteopathy, chiropractic, global postural reeducation,
neural mobilization, the joint mobilization techniques,
and other techniques such as hydrotherapy and Pilates
have been included in the conservative therapy against
algic and functional symptoms of the lumbar spine.®

Since the patient has a herniated disc in his cli-
nical condition presents impairments such as pain, li-
mited movement and weakness of the stabilizing mus-
cles of the spine is necessary that the conservative tre-
atment techniques that can intervene in these commit-
ments are included. The pompage is a resource that can
promote muscle relaxation and an improvement in flexi-
bility and movement.® The technique of neural mobili-
zation aims to impose greater stress to the nervous sys-
tem, by certain postures that then directed to the pe-
ripheral nerves and the spinal cord slow, rhythmic mo-
vements are applied, providing improved conduction of
nerve impulses.® In patients with herniated disc, the
volume of the herniated material can compress and ir-
ritate the lumbar dural sac and roots, represented clini-
cally by sciatic pain.®®

Another important resource, attempt to reduce
lumbar pain symptoms is the training of the muscles of
the lumbar spine, as these have an important function
of acting in the control segment. This technique known
as segmental stabilization objective to strengthen the
deep torso muscles and tranverse abdomen. The con-
cept of segmental lumbar stabilization, characterized
by isometry, low intensity and timing of the deep trunk
muscles, in order to stabilize the lumbar spine, protec-
ting the structure from excessive wear.(”)

The present work had as main objective to analyze
the effects of manual therapy on lumbar disc protru-
sion and as specific objectives measure pain in partici-
pants with lumbar disc protrusion, analyze neural invol-
vement, assess range of motion of the trunk, check the
strength of paraspinal and abdominal muscles.

METHODS

The project was submitted to Ethics Committee of
FACID for review and approval in accordance with Reso-
lution 466/12 of the National Health Council. Upon appro-
val under number 328/2013, all participants signed a free
and informed consent and data collection was performed.

This is a longitudinal experimental research with
quantitative approach.

The research was conducted in the clinic of a priva-
te college in Teresina- PI, the site was chosen because
it is an environment of adequate structure and for being
a clinic that receives treatment for patients with lumbar
disc protrusion.

The sample was not random type, consisting of
six participants. Inclusion criteria were: subjects with a
diagnosis of lumbar disc protrusion confirmed by mag-
netic resonance imaging or computed tomography of
both genders who signed the informed consent, which
had to leg raising test with knee extended and the
Slump test positive. Exclusion criteria were: participants
who were performing other interventions for treatment
of low back pain and to provide contraindication to per-
form the techniques.

The research was conducted from June to Novem-
ber of 2013. Analyzed variables before starting the pro-
gram attendance were: pain, neural involvement, range
of motion of the trunk, the paravertebral and abdominal
strength. After each treatment, the participants were re-
assessed. Only the strength variable was analyzed befo-
re starting the program and after the last service call. An
evaluation form was used to record the following data:
name, age, height, weight, BMI, and the results of the
analyzed variables.

Pain intensity was assessed by Visual Analogue
Scale (VAS). Additionally, the amplitude was measured
of movement in the pain that appeared in the following
tests: Increase in leg with knee extended by using a
goniometer of the hip; Slump test, using a goniome-
ter knee extension; Test and third finger to the ground
through the measuring tape with the distance of the
third finger of the right hand to the ground.

The abdominal and paraspinal strength were mea-
sured respectively by means of the dynamic test of the
abdominal resistance and dynamic resistance test ex-
tender. Were analyzed by means of values from one to
five, five being the number corresponded to normal,
four good, three fair, the two bad and one trace.®

The treatment program was conducted in 12 ses-
sions, with a frequency of twice a week, involving the
following techniques of manual therapy: pompage, neu-
ral mobilization, global postural reeducation and seg-
mental stabilization.

The attendance began with the realization of the
lumbar and piriformis pompages. Three replicates were
performed, thirty seconds each pompage. In the lumbar
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pompage with participant was positioned in the prone
position, put a pillow under your abdomen. The tension
was obtained by removal of both hands. The pompa-
ge piriformis was performed with the participant supine,
the thigh being treated was placed in 45 ° of flexion, the
knee flexed at 90 °, supported the plan on the table with
the other leg foot. The tension was obtained through a
caudal traction, pulling the knee, took the hip for adduc-
tion with internal rotation.

Then the technique was performed neural mobiliza-
tion. Initially three repetitions of thirty seconds with the
sliding technique of lumbosacral roots in lateral recum-
bency and then continued treatment was through techni-
cal tensionante sciatic nerve. The slide in the lateral posi-
tion, the participant stood with a towel placed above the
iliac crest, oscillation was performed in the lumbar lateral
bending using as leverage the pelvis. In tensionante sciatic
nerve oscillations were made with the distal hand perfor-
ming dorsiflexion, with the participant in the supine posi-
tion, and the degree of oscillation of Maitland (II, III or IV)
was chosen according to the clinical judgment of the hea-
ling phase of irritability of the research participant.

The segmental stabilization consisted of six pro-
gressive stages of exercise with isometric contraction
of the transverse muscles of the abdomen, multifidus
and pelvic floor. Each step was performed on each week
of care. Each exercise was performed in 12 repetitions
while maintaining the contraction for 10 seconds.

In the first stage the exercise was held without
charge, without balance, and static. The participant was
in a supine position with knees flexed adducted promo-
ting activation of the transversus abdominis and prone
with knees straight, arms along the body, promoting the
activation of the multifidus muscle.

In the second stage the exercise was carried wi-
thout charge, without balance, but with movement. The
participant was in a supine position with flexed knees
performing the heel slip on the stretcher, then on the
same decubitus performed unilateral increase of the
upper limb and lower limb contralateral flexion.

In the third stage the exercise was performed wi-
thout charge with movement and balance. The partici-
pant performed the movement of bridge with your feet
flat on the stretcher and knees flexed, raising the pelvis
and holding the contraction of the deep muscles of the
trunk. Cat position in the participant performed alterna-
ting movement of the upper diagonal (flexion) and lower
(extension) members.

In the fourth stage the exercises were done without
moving, without balance, but under load, the partici-
pant sitting pelvic performed bearing (Prancing glutes
without prance the chest) with contraction of the deep
muscles of the trunk. Standing, was static form (no mo-
vement) performing the contraction of transversus ab-
dominis and multifidus.
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The fifth and sixth steps were marked by more in-
tense workouts. All the muscles of the spinal column
was enabled, promoting greater stability. In the exer-
cise of unilateral pelvic lift bridge performed associated
with the elevation of the lower limb in extension, with
the contraction of the transversus abdominis and multi-
fidus; in the exercise of lateral bridge in the lateral decu-
bitus participant performed side elevation of the pelvis
with support feet and elbow keeping the contraction of
transversus abdominis and multifidus. During the board
with the participant prone performed to lift the pelvis to
support the feet and elbows, keeping the contraction of
transversus abdominis and multifidus.

Posture on sloping foot forward the GPR was the
participant with the feet positioned with heels together
forefoot away at an angle of 30 °, with the trunk incli-
ned previously, in a range that did not cause pain and
hand support on the stretcher. This was removed with
continued treatment. During the progression of stance
in treatment the participant was instructed to keep the
spine in growth, lean the trunk above, perform antiver-
sdo pelvis and slowly extend your knees. During the te-
chnical, verbal commands and hand contacts were used
to request the maintenance of spinal alignment and bre-
athing was requested with prolonged expirations. The
total time technique was set to 15 minutes carried out in
triplicates with five minutes.

Once collected, the data were organized into sprea-
dsheets Microsoft Office Excel 2010 program for creating
table. Later, the data were transferred to the statistical
program Graph Pad Prism 5.0 for analysis of variance
when the one-way ANOVA and post hoc Tukey test 95%
and significance level of p <0.05 was applied.

RESULTS

Analyzing the mean and standard deviation of age,
weight, height and BMI sample of this research was ho-
mogeneous (Table 1).

The visual analog scale was used in each care for
pain assessment. Testing one-way ANOVA and post hoc
Tukey test CI 95% showed that there was a significant
decrease in pain (p <0.01) from the seventh session (Fi-
gure 1). This value was compared with the initial value
before starting the treatment. Comparing the amount of
pain on the initial assessment and the last day of service
was also meant the difference (p <0.001).

Table 1. Anthropometric data.

Variable Average **SD
Age 36.66 + 8.31
Weight (Kg) 60.83 +13.88
Height (m) 1.57 +0.09
*BMI (Kg/m?2) 24.27 +2.86

*IMC: Body mass index.**SD: Standard Deviation



Nadielle de Macedo Rocha Paeslandim, Ludmilla Karen Brand&o Lima de Matos. 211

The evaluation of the neural damage through the
range of motion of the hip assessed by goniometry in lif-
ting the leg with the knee extended test, had as a para-
meter to stop the test the pain reported by participants
during the elevation of the leg. Testing one-way ANOVA
and post hoc Tukey test IC 95% showed a decrease (p
<0.05) from the ninth session (Figure 2). This value was
compared with the initial value before starting the tre-
atment. Comparing the value of the range of motion of
the hip on the initial assessment and the last day of ser-
vice was meant the difference (p <0.001).

The evaluation of the neural damage, through the
Slump test, assessed the range of motion of knee exten-
sion, which is one of steps for making the neural tension
test. In this test the knee should extend fully, leaving
90° and heading toward 0°. Testing one-way ANOVA and
post hoc Tukey test CI 95% showed that there was a
numerical gain, but not statistically significant between
study participants (Figure 3).

The results concerning the range of motion of the
trunk assessed by testing the third finger of the right
hand to the ground showed a numerical increase, but
not statistically significant (Figure 4).

The Student t test 95% CI significance p <0.05 for
paravertebral dynamic force in the extensor endurance
test showed a significant increase statistically with p =
0.0277 (Figure 5).

The Student t test 95% CI and significance p <0.05
for abdominal strength in the dynamic test abdominal
strength showed a numerical gain, but these results
were not statistically significant p = 0.1877 for sam-
ple (Figure 6).

DISCUSSION

We attribute this improvement in pain to the effects
that pompage techniques, neural mobilization, GPR and
segmental stabilization can cause the structures related
to this symptom. Techniques pompages act on the fas-
cia and releasing blocks liquid stasis. This is exerted on
the entire segment mobilizing the fascia widely as possi-
ble, promoting muscle relaxation.®

Study using the technique of neural mobilization for
a period of four weeks, three days per week, for twenty
minutes and applying analogue scale of pain in patients
with lumbar disc herniation showed a decrease in pain
intensity and functional disability. However even these
were nociceptive impairment in performing some activi-
ties.® The intensity of pain was evaluated in this study
with the same rating scale and there was also a signifi-
cant decrease in pain.

The postures used in the GPR method cause phy-
siological phenomena that lead to regain range of mo-
tion, promoting stretching of shortened muscles and es-
pecially the pain relief.(® In the present work using a
set of manual therapy techniques including GPR partici-
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Figure 1. Assessment of changes in visual Analog Scale for pain
in different treatment sessions.**p<0,01;***p<0,001.
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Figure 2. Assessment of changes goniometry hip flexion in the
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Figure 3. Evaluation of variations in goniometric knee for patients
in diferente treatment sessions.

pants reached statistically significant results in relation
to pain. This improvement of pain symptoms was also
observed in patients with disc protrusion can is associa-
ted with improved mobility of tissues related to the spine
and the muscles that to be with their restricted flexibility
can contribute to compressive processes of neural struc-
tures, thus contributing for pain symptoms.
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Figure 4. Evaluation of variations in distance measurements
in the test finger to the ground of the patients in the different
treatment sessions.
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Figure 6. Abdminal strength test before and after sessions of
physiotherapy treatment of patients.

Previous reseaches with the Global Postural Reedu-
cation method in individuals with low back pain demons-
trated a reduction in Visual Analog Scale (VAS) of pain
of 85.7% and showed a reduction in functional disability
Roland Morris questionnaire (RMQ) of 77.1 %. The sur-
vey consisted of 35 participants aged between 18 and
75 years. Eve in the median level of back pain reported

MTP&RehabJournal 2014, 12:208-215

Manual therapy on lumbar disc protrusion.

by the participants before the start of treatment was at
the end of six and ten sessions was one. RMQ on this
score was four at the beginning of treatment and at the
end of it was a. These results were statistically signifi-
cant and characterized a significant clinical improvement
as the variables of pain and functional disability after
completion of GPR.®

A survey consisting of 12 young adult participants
in the physical therapy course of Universidade Estadu-
al do Centro-Oeste (Unicentro) with nonspecific chronic
low back pain showed improvement in pain and functio-
nal capacity through the contraction of the deep muscles
of the trunk and transversus abdominis after six weeks
of segmental stabilization exercises. In this study there
was a reduction of pain by VAS in all participants.®t

The test lifting of the leg with the knee extended
performs a hip flexion and at this time applies a voltage
on the sciatic nerve. This nerve when committed in the
lumbar disc protrusion may cause a decrease in the am-
plitude of this motion test. Therefore it is believed that
the evaluation of the test goniometer hip can be a pa-
rameter to show the improvement of nerve involvement
since this change will occur with decreasing voltage neu-
ral tissue of the sciatic nerve.

Studies conducted using the technique of neural
mobilization revealed an increase in range of motion of
the hip and half of the volunteers reached near normal
values considered for ROM in hip flexion (80°) these va-
lues were compared before and after treatment using
the neural mobilization. (12) Regarding the range of mo-
tion of the hip, in this study the final results were sig-
nificant (p <0.001), one of the participants showed hip
range of motion corresponding to 20° before starting
treatment and after this obtained hip range of motion
corresponding to 75°, approaching normal values. The
other participants showed similar results of normality.

The slump test is a test used to evaluate the neural
damage by placing the neural strain, and in this study
the parameter for stopping the test was shown by the
participants pain following knee extension. Therefore,
when evaluating joint motion of the knee was examined
whether there was improvement during the treatment,
so as to relate this change with a probable decrease the
tension on the neural tissue during testing.

The neural mobilization aims to restore movement
and elasticity of the affected structure providing a return
to their daily functions.*® This technique promotes ea-
sily in making the motion and the elasticity of the ner-
vous system, creating and perfecting their normal func-
tions, with consequent increase in range of motion.(* In
the present study the range of motion improved signifi-
cantly in lifting the leg with the knee extended test, but
the same was not observed in the Slump test, a gain in
range of motion but was not significant.

The difference of the results of neural tension tes-
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ting in this case can be attributed to the fact that in the
leg raising test with the knee extended neural tension is
greater in the lower limb and the participant is supine.
While the Slump test neural tension focuses on the neu-
ral structures of the most intensely column because the
participant bends the trunk forward and is sitting, which
causes increased pressure on the intervertebral disc.

The pompage techniques, neural mobilization and
GPR were used in this study, and one of the indications
of these techniques is to improve flexibility, which would
lead to increased range of motion. The chosen resear-
ch techniques had a performance on the flexibility of the
tissues of the spine region and the posterior region of
the lower limbs. Despite the possibility of promoting sa-
tisfactory effect in improving the flexibility of the trunk,
analyzed by the third finger to the soil test, this was not
observed in the present study.

Studies conducted using other techniques associa-
ted with fibromyalgia patients in 10 treatment sessions
to pompage showed improvement in sleep quality, de-
creased positivity of Tender Points (down 55%), impro-
ving muscle flexibility, posture and well-being general
patient.®>

Studies carried out using the technique of neural
mobilization and stretching program for individuals with
chronic low back pain showed significant results in rela-
tion to neural mobilization program in the pain reduction
on the VAS, and marked improvement of flexibility when
analyzed by the flexibility finger away-solo is also effec-
tive in increasing the flexibility of the posterior muscle
chain, both in the evaluation of finger-ground distance
for the evaluation of the angle of knee flexion. The in-
terventions were carried out at least twice a week, las-
ting about 30 minutes each, totaling 20 sessions.*® In
the present study also achieved a reduction in pain -
VAS scale.

The foot posture of leaning forward promotes stre-
tching of the posterior muscles of the lower limbs. This
it is a precious position in pathologies such as low back
pain with or without disc disease and sacroiliac injuries.
(18 Tn this study the posture of leaning forward foot was
used in participants with the goal of increasing the range
of motion of the trunk. All participants were able to gain
a numerical approaching the third finger of the right
hand to the ground, and two subjects reached zero,
which indicates an improvement in range of motion of
the trunk compared to the original value before perfor-
ming the techniques.

The preliminary results showed that the standing
posture of the GPR with the previous slope method,
basketball players, particularly promotes stretching of
the paravertebral muscles and hamstrings, thereby faci-
litating the decrease of the angle of the hip joint by in-
creasing the flexibility.”) In study the results were diffe-
rent, but it is important to note that the sample used in

the research cited previously were athletes without disc
protrusion, so the fact that an impairment may have in-
fluenced the length of stay in posture. For the stretching
of a muscle and its connective tissue is directly propor-
tional to the time of traction.*®

In a survey of a sample of 30 women were ran-
domly divided into three groups of 10 subjects each: the
global group did stretching technique by GPR; the tar-
get group did stretching segment and the control group
did not stretch, the study aimed to compare the effect
of GPR and elongation segmental gain flexibility, mus-
cle strength and ROM. Significant gain was observed in
all variables.(*® In relation to the flexibility the result
was different, but in this study there was also a signifi-
cant increase in muscle strength of the paraspinal mus-
culature.

The paraspinal muscles are located in the posterior
region of the spine in a surface layer, in the same region
are the multifidus muscles in a deep layer, these mus-
cles act to stabilize the spine by techniques such as seg-
mental stabilization that will promote the strengthening
of these muscles.?” The present study showed an im-
provement in paraspinal and abdominal muscle streng-
th after making the calls, but it was only a significant in-
crease to the paravertebral strength. This could be attri-
buted to the fact that the paraspinal muscles were more
needed for contraction, since both were worked in the
posture of the GPR, as in segmental stabilization exerci-
ses, abdominal muscles have been worked only in seg-
mental stabilization exercises.

The segmental stabilization is a method of streng-
thening based on awareness of muscle contraction, the
resistance training of the lumbar stabilizers and proprio-
ceptive stimulation.?Y The present study showed signifi-
cant results in relation to the paravertebral gain streng-
th, but in relation to abdominal strength was only a nu-
merical gain.

The lumbar segmental stabilization does not put
the structure injured at risk, especially at the beginning
of rehabilitation, reducing the external load and keeping
the spine in neutral position. The exercises are subtle,
specific and precise, reducing the chance of pain or re-
flex inhibition. For maximum benefit, must be repeated
several times or as needed. The progression can be per-
formed in several stages. The series can be progressed
from low loads with minimal weight to more functional
positions with gradual increase in load.??

In a research conducted on the segmental stabi-
lization exercises six patients suffering from Herniated
Lumbar Disc (HDL) were analyzed. Four of the subjects
had localized degeneration at L4/L5 (66.7%) and two in
L5/S1 (33.3%). All participants showed poor contrac-
tion of the lumbar stabilizers and pain (radiating or lo-
calized). The treatment with the technique of stabilizing
segment consisted of 15 sessions, and three times a
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week, and remeasured at the end of the protocol. The
technique was effective in increasing the tropism of the
multifidus, improves the effective capacity of volunta-
ry contraction of the lumbar stabilizers and the pain re-
duction.@®

These exercise programs that aim to lumbar stabi-
lization aim to improve neuromuscular control, streng-
th and endurance of the trunk and pelvic floor muscles,
which are recruited to important functions of Dynamic
Stability in column.?®

Study with 18 volunteers using the program seg-
mental stabilization in low back pain associated with de-
generative-mechanical to a plan postural education held
18 meetings had better scores on the research results
in the areas of pain, limitations in physical aspects and
functional capacity.®

Study comprised 20 volunteers with nonspecific
chronic low back pain, divided into two groups: a con-
trol group, which used the Pilates method and the ex-
perimental group, which used the Pilates method asso-
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