
CHARLES UNIVERSITY IN PRAGUE

FACULTY OF PHYSICAL EDUCATION AND SPORTS

Department of physiotherapy

Case Study of Physiotherapy Treatment of a Patient with the Low 

Back Pain with Relation to Another Problems in Motor System

BACHELOR THESIS

Supervisor: Ph.Dr. Tereza Nováková, Ph.D.      Author: Stav Alberman

Prague, 2020



ABSTRACT 

Title:  Case Study of Physiotherapy Treatment of a Patient with the Low Back 

Pain with Relation to Another Problems in Motor System

Aims: The purpose of the thesis is to provide informative content about the low 

back, pain in this region, and its effect on other parts of the motor system, including 

theoretical  solutions;  This  followed by a case study which deal  with the mentioned 

problems above, with a presentation of practical treatment and its results.  

Methods: The thesis divided into two main parts, begins with general part which 

provides  information  about  the lumbar spine,  etiology that  may lead to pain in  this 

region, information about the locomotor system and its stability, and the implications of 

low  back  pain  on  the  locomotor  system.  Likewise,  physiotherapeutic  theoretical 

solutions are suggested. The second part present a case study that deal with low back 

pain from different etiology, related to issues in the motor system. This part contains 

initial kinesiology examination, therapy goals, 10 detailed days of day to day therapy 

sessions.  Therapy  includes,  among  others,  postural  correction,  muscle  imbalance 

correction  by  muscles  strengthening,  stretching,  and  relaxation  by  post  isometric 

relaxation  technique  (PIR);  Dynamic  Neuromuscular  Stabilization  (DNS)  approach 

exercises  according  prof.  Kolar,  sensorimotor  exercises,  and  mobilization  and  soft 

tissues techniques according prof. Lewit. Afterwards, final kinesiological examination 

present, and finally the evaluation of the therapy results. 

Results:  Therapy  approaches  were  effective,  with  positive  improvements 

objectively  in  pain scale  from patient  side;  and subjectively  from therapist  point  of 

view, with improved of measured physical results.   

Conclusions:  Theoretical  content  with  the  suggested  theoretical  therapeutic 

solutions, were found effective with positive results in practical field.

Keywords:  Low  back  pain,  the  locomotor  system,  postural  stability,  the 

sensorimotor system, muscle imbalance. 



ABSTRAKTNÍ

Název: Případová studie fyzioterapeutické léčby pacienta s bolestí dolních částí 

zad ve vztahu k jiným problémům v motorickém systému

Cíl: Cílem práce je poskytnout informativní obsah o dolní části zad, o bolesti v 

této oblasti ao jejím vlivu na další části motorického systému, včetně teoretických 

řešení; Následuje případová studie, která se zabývá výše uvedenými problémy, s 

prezentací praktického zacházení a jeho výsledky.

Metody: Diplomová práce je rozdělena do dvou hlavních částí, začíná obecnou 

částí, která poskytuje informace o bederní páteři, etiologii, která může vést k bolesti v 

této oblasti, informace o pohybovém systému a jeho stabilitě a důsledky bolesti dolních 

částí zad na pohybový systém. Rovněž jsou navržena fyzioterapeutická teoretická 

řešení. Druhá část představuje případovou studii, která se zabývá bolestmi zad v 

různých etiologiích, souvisejícími s problémy v motorickém systému. Tato část 

obsahuje úvodní kineziologické vyšetření, terapeutické cíle, 10 podrobných denních 

denních terapeutických sezení. Terapie zahrnuje mimo jiné posturální korekci, korekci 

svalové nevyváženosti posílením svalů, protažení a relaxaci PIR; Cvičení s přístupem 

DNS podle prof. Kolar, senzorimotorická cvičení a techniky mobilizace a měkkých 

tkání podle prof. Lewit. Poté je přítomno závěrečné kineziologické vyšetření a nakonec 

vyhodnocení výsledků terapie.

Výsledky: Terapeutické přístupy byly účinné, s pozitivním zlepšením 

objektivního měřítka bolesti ze strany pacienta; a subjektivně z pohledu terapeuta se 

zlepšenými měřenými fyzickými výsledky.

Závěry: Teoretický obsah s navrhovanými teoretickými terapeutickými řešeními 

byl shledán účinným s pozitivními výsledky v praktické oblasti.

Klíčová slova: Bolesti zad, pohybový systém, posturální stabilita, 

senzorimotorický systém, svalová nerovnováha.
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1. Introduction

Low back pain (LBP) is a very common symptoms, that can occur in all age 

groups in low to high income countries population [10]. Etiology are varied and may be 

due  to  known  or  unknown  cause.  Pain  exert  from  the  lumbar  area,  either  from 

degenerative  disease,  which  may  cause  to  spinal  instability  and  changes  in 

proprioception, or from unknown cause; may lead to disturbances in postural stability, 

to muscle imbalances, and to dysfunction of the sensorimotor system; and vice versa. 

Muscle imbalance in LBP patients may be predicted by using prof. Janda imbalances 

patterns. 

Postural  correction,  spinal  stabilization,  improvement  of  the  sensorimotor 

system, and muscle balancing and strengthening, can reduce symptoms of pain related 

to the lower back and to other areas in the human body.   

Case  study  of  patient  with  LBP  which  exert  due  to  a  combination  of 

degenerative changes in lumbar spine and muscle imbalances, took place in Fakultni 

Nemocnice  Kralovske  Vinohrady,  in  Prague,  January  1st to  January  28th  2020;  and 

supervised by ms. Marie Beranová.  Treatment  was focusing mostly on postural  and 

muscle imbalance correction, with deep stabilization system muscles strengthening, as 

well  as  improvement  of  the  functioning  of  the  sensorimotor  system.  Results  of  the 

therapy were successful as the pain was reduced, and posture was improved.
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2. General Part

2.1 Functional Anatomy of the Lumbar Spine

The  vertebral  column  establishes  and  maintains  the  longitudinal  axis  of  the 

body. It consists cranially to caudally 7 cervical, 12 thoracic, 5 lumbar, 5 fused sacral 

vertebrae,  and 3 to 5 caudal vertebrae,  called coccyx. The spinal column provides a 

pivot point for motion and support of the head at the cervical region. The weight of the 

head, shoulder girdle, upper extremities, and trunk are transmitted through the vertebral 

column [1]. Vertebral bodies are located anteriorly, while posteriorly the spinal cord is 

going through the vertebral canal, which protected the spinal cord by the neural arches 

and posterior sides of the bodies and intervertebral discs. The spinous and transverse 

processes provide attachment for muscles, and by their location improve the mechanical 

advantage for the attached muscles [2]. 

The lumbar spine plays a major role in the upright posture of the body and forms 

a base structure for upper segments. A dysfunction of those segments has a major role 

in LBP etiology [3]. In order to understand the mechanisms that cause low back pain, is 

important  first  to  be  familiar  with  the  functional  anatomy,  kinesiology,  and 

biomechanics of the low back. 

2. 1. 1 The Lumbar Spine

Lumbar spine composed of five lumbar vertebrae, which are largerer and thicker 

than the above vertebrae. The size of the vertebrae increases cranially to caudally until 

L5, which is the widest vertebrae of all spinal column [4]. The enlarged size is due to 

the fact that every vertebra must support the weight of the arms, hands, head, and all 

trunk which positioned above it, when the body is in upright position. The increased 

surface of the vertebrae permits a reduction of amount of stress. 

2. 1. 2 Vertebrae Bodies

The vertebral  body serves  as  the  primary  weight  bearing  components  of  the 

spine [2]. Trabecular bones of lumbar spine bodies are oriented to support axial loads. 

Lumbar  spine  vertebral  bodies  have  a  slightly  concave  end  plates.  To  increase  the 

resistance  of  vertebral  body  to  the  axial  loads,  thin  tubercular  bony  walls  located 

perpendicular or oblique to the end plates. Transverse processes are thinner but longer 

than thoracic spine. Spinous processes become wider from L1 to L5 into the sagittal 
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plane. Conversely, the laminae are wider in upper lumbar vertebrae,  and get thinner 

caudally. 

2. 1. 3 Facet joints

Posteriorly between two adjacent vertebrae are located the facet joints of lumbar 

spine, a synovial joint covered by joint capsule and synovial membrane. Facet joints 

oriented  in  sagittal  plane,  so  their  main  motion  occurs  in  this  plane,  flexion  and 

extension. Although they have tendency to rotate to frontal plane caudally, L4-5 facet 

joint are usually located in sagittal plane with slight obliquity. L5-S1 facet joint are the 

only facet joints that oriented in frontal plane [4].

The size and angulation of the vertebral processes vary throughout the spinal 

column (Picture No. 1). The variations of the facet joints limit the range of motion in 

different spinal regions, but also assist in load bearing. About 80% of spine ability to 

resist rotational torsion and shear, provides by facet joint and intervertebral discs, when 

half  of  this  contribution  is  from  the  facet  joints  [2].  Moreover,  up  to  30%  of 

compressive load on the spine sustain by this joint, in particularly when the spine is in  

hyperextension  (Picture  No.2).  The  largest  contact  forces  is  located  at  L5-S1  facet 

joints. Recent studies suggest that 15-40% of chronic low back pain arises from that 

joint [2]. 

                         

Picture No. 1: Approximate orientations of the facet joints. Left column in transverse plane, right column 

in frontal plane. A. lower cervical spine. B. Thoracic spine. C. Lumbar spine [2].
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Picture No. 2: compression at the facet joints of the lumbar spine, that created from hyperextension [2]. 

2. 1. 4 Intervertebral Disc

Between  two  adjacent  vertebral  bodies  are  located  the  intervertebral  discs, 

avascular structures which acts as a cushion, and allow flexion, extension, and lateral 

bending motions. Healthy intervertebral discs in an adult  account approximately one 

fourth of the height of the spine [2]. When the spine is erected, the differences between 

the  anterior  and  posterior  thicknesses  of  the  discs  create  the  lumbar,  thoracic,  and 

cervical curves of the spine [2].

Intervertebral discs have two main functional structures: the annulus fibrosis and 

nucleus  pulposus.  The  annulus  fibrosis  is  a  thick  outer  ring  composed  of  fibrous 

cartilage  that  surround  the  nucleus  pulposus,  a  gelatinous  material.  It  also  consists 

cartilaginous endplates adjacent to the vertebral bodies surface, which are functioning as 

a growth plate and transfuses nutrients from the vertebral body to the disc [1], [2], [3] 

(Picture No.3).

Picture No.3: The sagittal and transverse sections of the lumbar disc [3]

Lumbar discs have similar content as cervical and thoracic discs, apart from the 

annulus fibrosus which is slightly thicker and consists of multiple layers of collagen 
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fibers.  The  oblique  orientation  of  these  fibers  is  between  45  to  60  degrees,  which 

increases their tear resistance [4]. The nucleus pulposus is composed mainly of mucoid 

material,  which  contain  70% to  90% water  [3].  With  aging  process,  after  the  fifth 

decade, the percentage of the water gradually decreases due to loss of water, thus the 

nucleus pulposus become less distinguishable from the anulus fibrosis [3]. The loss of 

water  could be the major  factor  responsible  for  disc degeneration,  presented by the 

decrease in height of the disc [3] which contribute to reduction of spine flexibility. 

The  anulus  fibrosus  consists  mainly  collagenous  fibers  and  looks  like  a 

laminated  structure  that  surrounding the  nucleus  pulposus.  In  the  lumbar  spine,  the 

posterior portion of the annulus fibrosus is thinner compared to the anterior portion. The 

lamella fibers are arranged obliquely in concentric rings that overlap one another. The 

annulus fibrosus peripheral fibers insert into the cartilaginous end plates and into the 

posterior  and  anterior  longitudinal  ligaments.  The  fibers  run  in  a  more  in  vertical 

direction in  the posterior  part  of the disc.  The considerable vertical  direction of the 

fibers  with the  thinner  arrangement  of  the posterior  part,  increase  the  incidence  for 

posterior or posterolateral disc herniation, this compared to anterior herniation [3]. L4-

L5 and L5-S1 are more commonly regions to herniate [2], [3], [4]. 

2. 1. 5 Biomechanics of Intervertebral discs

The special structure of the annulus, which consist about 90 concentric bands of 

collagenous tissues bonded together, with the collagen fibers that crisscross vertically to 

each other, making the structure of the disc more sensitive to rotational strain than to 

compression, tension, and shear. The fact that nucleus consists an extremely high fluid 

amount, makes it resistant to compression. When disc is loaded and in disc degeneration 

processes, these fibers which are crucial for mechanical functioning of the disc, display 

changes in orientation and organization.

Mechanically,  the  annulus  acts  as  a  coiled  spring  whose  tension  holds  the 

vertebral bodies together against the resistance of the nucleus pulposus, and the nucleus 

pulposus acts like a ball bearing composed of an incompressible gel [2] (Picture No. 4). 
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Picture No. 4: Mechanical relationship between annulus fibrosis, nucleus pulposus, and the vertebra [2]

During flexion and extension, the movements guided by the facet joint, and the 

vertebral  bodies  roll  over  the  nucleus.  In  flexion,  extension,  and  lateral  flexion,  a 

compressive stress is produced on one side of the discs and tensile stress on the other 

side, as illustrated in Picture No. 5. Picture No. demonstrates rotation movement that 

produces  shear  stress.  The  stress  on  the  discs  is  significantly  higher  in  flexion, 

approximately 450 times greater compared to rotation, twisting stress, from the same 

angle of bending or twisting of the annulus fibers [2]. During daily activities, the most 

common form of loading on the spine is compression [2]. 

          

Picture No. 5: Tension and compression forces which created on two sides of the disc, during extension 

of the spine [2]

     

Picture No. 6: Shear stress within the disc, which created during rotation of the spine. The greater is 

created around the periphery of the annulus [2]

Pressure of gravity influence the spine compression stress. When disc is loaded 

in compression, it tends to simultaneously lose water and absorb sodium and potassium 

until its internal electrolyte concentration is sufficient to prevent further water loss [2]. 
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When person  first  arises  in  the  morning,  disc  volume and  height  are  typically  the 

greatest. Those increased values translate to increase spinal stiffness, that may lead to 

increase pain and increase risk of disc injury in morning time. During the day spine 

height decreases about 2cm, when 54% of this loss occurring in the first 30 minutes 

after an individual gets up in the morning [2]. Once the pressure on the spine revealed, 

the disc quickly reabsorb water, and discs volumes and heights increase again. Body 

positions that allow rehydration and to the disc height to increase are trunk flexion in 

supine position, and spinal hyperextension in prone position. 

Injury and aging irreversibly reduce the water absorbing capacity of the discs 

and decrease the shock absorbing capability. Degenerative changes are most common at 

L5-S1,  the  most  mechanically  stressed  disc,  due  to  its  position.  As  previously 

mentioned,  around the second decade of life  the fluid content  of all  discs begins to 

diminish,  typically  fluid  content  reduced  by  approximately  35%.  As  these  normal 

degenerative  changes  happen,  abnormal  movement  occur  between  two  adjacent 

vertebral bodies, and tensile, compressive, and shear loads on the spine are present, and 

affect additional structures, as facet and joint capsules. Those changes cause reduction 

in  spinal  column  height,  often  accompanied  by  degenerative  changes  in  spinal 

structures, that all together can lead to postural alterations. As individual tries to relief 

the compression which generated on the facet joints, the normal lordotic curve of the 

lumbar region may be reduced by the patient who is maintaining spinal flexion. 

2. 1. 6 Ligament

The main ligaments of the lumbar spine are supraspinous ligament, interspinous 

ligament,  anterior  and posterior  longitudinal  ligament,  and ligamentum flavum.  The 

anterior longitudinal ligament restricts excessive extension, while posterior longitudinal 

ligament restricts excessive flexion. The rest of the ligaments that mentioned, resist to 

flexion motion [4].

2. 1. 7 Thoracolumbar Fascia 

The thoracolumbar fascia is a very strong tissue with a well-developed lattice of 

collagen fibers, which covers the deep muscles of the back and trunk [5]. It extends 

from the spinous processes of lumbar spine to the posterior superior iliac spine, and 

attaches to the external and internal oblique muscles, transverse abdominis, latissimus 

dorsi,  and gluteus  maximus.  Thoracolumbar  fascia  can be divided into three  layers: 
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anterior fibers, that envelopes the psoas and quadratus lumborum; the middle layer, that 

continue  on  transverse  abdominis  and  attaches  to  the  obliques  and  latissimus  dorsi 

muscles; and finally the posterior layer, the most important layer, which attached to the 

lower border of rhomboid major and splenius cervicis, and  is taking part in transmitting 

forces among the shoulder girdle, lumbar spine, pelvis, and lower extremities [5]. The 

thoracolumbar  fascia  contains  mechanoreceptors,  thereby it  has an important  role  in 

proprioception. By this it contributes to the sensorimotor control of the lumbar spine. 

This fascia is also taking part in spine stabilization, via its attachments to abdominal 

muscles and to transverse processes of lumbar spine [4]. 

2. 1. 8 Muscles

Thick and strong muscle bundles are surrounding the lumbar spine and can be 

generally divided into three groups: anterior, lateral, and posterior. The thick and strong 

thoracolumbar  fascia  is  the  superficial  layer  of  the  posterior  group,  and  is  play  an 

important role in trunk rotation and lower back stabilization [3]. Paravertebral muscles 

located  posteriorly  as  well,  and consist  the  multifidus,  longissimus  and  iliocostalis, 

which the last of them is the primary erector muscle of the lumbar part. A contraction of 

all those muscles creates extension of the body. The lateral,  or anterolateral  muscles 

include the iliopsoas and quadratus lumborum. Psoas major muscle is primary flexed 

the hip joint, and both of them contribute to flexion and rotation of the lumbar spine. 

Rectus abdominis, which located anteriorly, flexes the trunk forward when it contracts. 

Two ablique muscles at the lateral wall of the abdomen, Internal and external abdominal 

obliquus, twist the lumbar spine. Gluteal muscles,  psoas and abdominal  muscles are 

important in maintaining the neutral curvature of lumbar spine, the lordosis curve [4]. 

2. 2 Kinesiology 

2. 2. 1. Kinematics

The lumbar spine and hip joints are responsible for the mobility of the body. 

Lumbosacral junction and sacroiliac joint act as a transition zone between lumbar spine 

and the body. Lumbosacral junction has a very limited lateral bending motion, only 3 

degrees, comparing to upper segments, L1, L2, 6 degrees, and L3, L4, 8 degrees [4]. 

Sacroiliac joints are synovial joints with joint capsule and synovial membrane, that link 

the spinal column to the lower extremities and transferring the load to them. The sacrum 

and  iliac  bone  joint  surface  are  covered  by  hyaline  cartilage.  At  the  anterior  and 
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posterior part of sacroiliac joint, there are thick and strong ligaments. Normally, there is 

no motion or there is only a minimal motion at this joint, below 2 degrees [4]. The 

motion can be explained as translational or rotational motion combination, that can be 

defined as nutation and counter nutation movement. Nutation can be interpreted as the 

anterior rotation of sacrum on ilium, or posterior rotation of ilium on sacrum. Caudally 

to  the  sacrum  located  the  coccyx,  that  even  though  is  small,  is  forms  a  base  for 

attachment  to many ligaments  and muscles,  like sacrococcygeal  ligament,  coccygeal 

muscles,  sphincter  ani  externus,  lateral  coccygeal  ligament,  and  gluteus  maximus 

muscle.

Flexion and extension of the body can be achieved with combination of lumbar 

spine and hip movements. The main movements of lumbar spine are flexion, extension, 

and lateral deviation, with 75 degrees total range of motion of lumbar spine flexion and 

extension.  With the increase  of  flexion of  the lumbar spine,  intervertebral  discs  are 

compressed,  and  intervertebral  disc  pressure  increases.  To  decrease  the  intradiscal 

pressure after  the flexion, lumbar spine extension should be provided. Total  lumbar 

spine lateral bending range of motion is approximately 30 degrees, and rotation is 10 

degrees [4]. 

Even though lumbar vertebrae are differed from lower thoracic vertebrae,  the 

upper region of lumbar spine, L1, L2 and L3, are usually counted in thoracolumbar 

conjunction; this is since they have similar kinesiological features. However, L4-L5 and 

especially L5-S1, has unique properties, thus giving these segments varying kinematics 

properties. 

Most of daily activities required to perform lumbar flexion, for instance lacing 

shoes, picking up subjects from ground. Those activities are distinctive since they are 

used to displace trunk and head to complete tasks in lower level of body. Sometimes, 

individuals assist hip and knee flexion when performing that kind of activities, this in 

order to reduce the load on lumbar region. During lumbar spine flexion, spine progress 

downward  and  forward,  a  position  that  increases  the  load  in  anterior  structures  as 

intervertebral disc, and in anterior part of the vertebral bodies as well. The load shift 

during flexion from the posterior side of the vertebra, and the facet joints, which retain 

load. Although the load shifts from facet joint, it is important to note that the pressure 

increases  in  the  joint  capsule.  This  shifting  does  not  continue  until  the  end  of  the 
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movement. The capsule of facet joints starts to become tighter, and become structures as 

the range of movement increase, that limits further motion.

2. 2. 2 Kinetic

Different  mucles  surounding  the  lumbar  spine  and  responsible  for  lumbar 

motions. Abdominal and psoas muscles which located anteriorly, flex the lumbar spine 

and the whole body when they contract. Internal and external oblique muscles help to 

the  rotatory  muscles  of  the  spine,  which  located  between  transverses  process  and 

spinous process. Both of them maintain axial motion. Paravertebral muscles extend the 

lumbar spine and maintain the erect posture of the body. 

Lumbar  extensor  is  the  erector  spinae  muscle,  the  iliocostalis  lumborum.  In 

addition to extension, is also laterally flexing the lumbar region. Erector spinae muscles 

create posterior shear forces compensating for the anterior shear forces caused by the 

lordotic posture, by iliopsoas muscle, and the gravity. Another muscle that extends the 

spine is the multifidi, that when it contracted bilaterally, it also creates a compression 

force that stabilizing the lumbar spine. Along with that, the most important function of 

this muscle is during spine flexion, when it compensates the anterior shear force. During 

axial rotation, the multifidi muscles contract to neutralize slight flexion motion, and by 

this it allow the motion to be a smooth axial rotation,  and not a rotation with slight 

flexion.

During lateral flexion, intertransversarii lumborum muscles stabilize the adjacent 

vertebra.  Those  small  muscles  contribute  to  postural  control  and spinal  fine tuning, 

thanks  to  the  fact  that  they  contain  more  muscle  spindle  compare  to  their  deeper 

counterparts, which increase the proprioception.  

Muscles that originating from the pelvis and lower extremities have an influence 

on  the  lumbar  spine,  and  are  include  the  psoas,  iliacus  and  quadratus  lumborum 

muscles. 

Psoas major and iliacus are functioning together and are producing hip flexion. 

However, they bend the body forward and tilting the pelvis anteriorly if the femur is 

fixed. Studies indicates that iliopsoas muscle is activated also during sitting to stabilize 

the trunk [4]. The origin of the muscle on vertebral discs and bodies, is causing while 

contracted  an  increasement  of  anterior  displacement  and compression  forces  on  the 
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lumbar spine. This mechanism explains the reason for patients flexing their knees and 

hips in order to relief the pain.

Quadratus lumborum attaches to 12th costae and to L1-L4 transverse processes, 

and to posterior part of iliac crest. When contracted unilateral, or when pelvis is fixed, it 

causes trunk lateral flexion, while the contralateral quadratus lumborum is helping to 

control  the motion  by eccentric  contraction.  By bilateral  contraction  they perform a 

slight extension movement.  

Anterior abdominal muscles include the external and internal oblique, rectus and 

transverse  abdominis.  Even  though  those  muscles  are  not  directly  connected  to  the 

spine, they have powerful effect on the spine, as they take part in spine movement in 

three  planes:  forward  flexion,  lateral  flexion,  and  rotation.  Moreover,  their  activity 

influences  the  intra-abdominal  pressure,  and  they  help  to  maintain  posture.  By 

stabilizing the trunk and spine during active movements of the extremities, abdominal 

muscles maintaining the balance of the body. This function is very important in order to 

allow an optimal contraction of extremities muscles, by them providing a fixed base. 

Studies indicate that control of rotational movements of the trunk with isometric 

contraction during daily activities are one of the main functions of abdominal muscles 

[4]. It was also found that LBP may be caused due to lack of rotational control of the 

spine, which increase shear forces [4]. On the other hand, alignment alternations of the 

spine may be caused by over-active or stiff anterior abdominal muscles; despite the fact 

they are not attached directly to the spine. By stiff or over-active abdominal muscles, 

lumbar spine lordosis may be decreased by them effecting the pelvis to tilt posteriorly.   

External  oblique  is  the  widest  of  all  abdominal  muscles.  When  contracted 

bilateral,  it  causes  the  body to  flex  forward,  and the  pelvis  to  tilt  posteriorly.  If  is 

contracted unilateral, the contralateral internal oblique is contracting as well, and they 

produce together trunk rotation. Thus, to rotate right, the right internal oblique and left 

external  oblique  contracts.  Unilateral  contraction  of  internal  oblique  with  ipsilateral 

external oblique, causing lateral flexion of the trunk.

Rectus  abdominis  muscle  lies  along  the  abdominal  wall,  attaches  to  xiphoid 

process, costal cartilage of 5th to 7th ribs, and pubic symphysis; and is covers by the 

oblique  and  transverse  abdominis  muscles  aponeurosis.  With  fixed  pelvis,  rectus 

abdominis flexes the lumbar spine and bends the trunk forward. If the trunk is fixed, it  
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tilts the pelvis posteriorly. In addition, it forms a base for other abdominal muscles to 

attach to. 

Transverse abdominis is the deepest of all abdominal muscles, located beneath 

the oblique muscles. It has attachment to the thoracolumbar fascia, iliac crest, inguinal 

ligament, and last 6 costae costal cartilage; from anteriorly, is quite similar to a belt that  

covers the abdomen. With contraction is straightens the abdominal wall and tidies up 

internal organs. Because it attaches to transverse processes via thoracolumbar fascia, it 

helps to stabilize the spine. Studies indicate that in standing posture, this muscle is very 

first  one  to  contract  in  means  of  providing  postural  stability  during  extremities 

movements [4]. For this reason, dysfunction or delay in contraction may lead to LBP. 

Lower extremities muscles which have attachments on pelvis may functionally 

affect  the spinal  movements  by tilting  the pelvis  [4].  As indicated  in  studies,  when 

pelvis alignment and balance disturbed, the whole-body alignment may be affected and 

alter  [4].  Alternations  in  pelvis  position  also  changes  the  origin  and  insertion  of 

muscles, and may lead to problems in postural control, muscle spasm, decrease muscle 

strength, etcetera. 

Hamstring muscles are mainly extending the hip, flexing the knee, and tilting the 

pelvis posteriorly. By causing the pelvis to tilt posteriorly, it can increase the lumbar 

flexion.  A  common  condition  is  over-flexion  of  lumbar  area,  which  happen  to 

compensate pelvis posterior tilt that may be caused by hamstring stiffness or shortness. 

Consequently, anterior shear forces increase, and spine mobility abnormally increase as 

well. This can occur during daily activities which requiring bending forward. 

Gluteus  maximus  is  one  of  the  muscles  that  contribute  to  sustaining  erect 

posture. It causes hip extension when contracted, and if femur is fiexed it perform with 

the help of hamstring muscles, pelvis posterior tilt. As gluteus maximus is a primary 

determinant of sagittal pelvic alignment, is very important in forming and maintaining 

the lumbar lordosis. If this muscle is over contract as a compensatory mechanism, the 

retroversion  of  pelvis  affect  the  lumbar  lordosis  that  decreases,  or  flat  back can be 

achived. 
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2. 3 The Locomotor System

2. 3. 1 Spinal Stability 

Clinical stability defined as "the spine's ability under physiologic loads to limit 

patterns of displacement in order not to damage or irritate the spinal cord and nerve 

roots and to prevent incapacitating deformity or pain caused by structural changes" [6]. 

Conversely,  spinal  instability  defined  as  "the  loss  of  the  ability  of  the  spine  under 

physiological  loads to maintain its  patterns of displacement  so there is  no initial  or 

additional neurologic deficit, no major deformity, and no incapacitating pain" [6]. 

Spinal stability is required for normal functioning of the spine. The stability of 

the spine is not only important for nervous structures protection, but is highly essential 

for power forces transfer between the upper and lower limbs, for generation of active 

forces in the trunk, and for prevention of reduction in biomechanical competences of the 

spine, or detraction in muscle energy use during muscle activation. Often, the instability 

of the spine is the unknown cause of back pain, especially at the lumbar spine.  

The spinal stabilization system can be divided into three subsystems [6]: 

a. The passive system, provides intrinsic stability by the non-contractile tissues in 

the  spinal  column.  This  system includes  the  vertebral  architecture  and  bone 

mineral  density,  facet  joints,  disc-intervertebral  joints,  ligaments,  and 

physiological curves

b. The active system, provides mechanical  stability  to the spinal column by the 

contractile tissues, which are the muscles and tendons

c. The nervous system, which provides nervous control

Those three sub-systems are working together and strictly related to each other. 

As the passive system provides intrinsic stability, the spinal column is surrounded by 

spinal muscles which provide the dynamic stability, and the neural system evaluating 

and determining the requirements for stability  and coordinating the muscle response 

(Picture No. 7).
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Picture No. 7: The spinal stability system [8]

That is, the passive system components contain mechanoreceptors which act as 

transducers,  sending continuously proprioception  information on loads,  motions,  and 

posture from each functional  unit  of the spine to the central  nervous system, which 

replies with appropriate coordinated muscular action, as demonstrated in Picture No. 8. 

[6]

Picture No. 8: Normal functioning of the spinal stability sub-systems [6] 

Under  normal  conditions,  those  three  sub-systems  are  working  in  harmony; 

whereas in a case that one of them has been damaged, it requires more compensatory 

work from the other systems. For instance, If one of the systems had been disrupted, for 

example the passive system; in order to restore the balance between the three of the 

systems,  improvement  of  the  other  systems,  for  our  example  the  active  and  neural 

control systems, can compensate of the diminution in the passive system, and by that it 

can reduce the spinal dysfunction, means it may improve the spinal stabilization system 

function.  This  can  be  conducted  by  exercises  therapy,  as  part  of  rehabilitation  or 

prevention therapy [9].

2. 3. 2 Posture and its Stability

Posture is "the attitude or configuration of the body", and more expandly is "the 

ability  to organi  Anatomy of the Lumbar Spine  ze and stabilize the body segments 

relative  to  one  another,  and then  to  be  able  to  offload  one  segment  without  losing 

overall stability" [10]. Because the individual arranges his body posture according to the 

task he wants to complete, functional activity is a critical aspect of posture management. 

That  is,  the  posture  changes  during  different  activities,  to  optimize  functional 
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performances and to conserves energy. Thereby, the person is organizing, balancing, 

and stabilizing the body segments relatively to the supporting surface, so he could be 

able to respond to changing requirements and external forces.   

Forces which are acting on the human posture in standing, were presented by 

Hare using his idea of the "human sandwich", as illustrated in Picture No. 9, where the 

human is in the middle,  the force of gravity from above, and the earth surface,  the 

ground, react from below [10]. When a person becomes tired of standing, he can sit or 

lay down to conserve energy. In lying position, the minimum energy is required thus the 

musculoskeletal system is in rest. Gravity, a constant force acting on the body, is highly 

effects  and influences  the  posture.  It  can  positively  secure  the  body segments  in  a 

particular position, but it can also have a significant negative influence on the posture, 

as it caused the body to bend forward. 

  

Picture No. 9: The "human sandwich" [10]

A central concept in posture management is stability.  Stability is required for 

conserve energy and to improve daily functions. Yet, instability is also important in 

facilitating  other  functions.  Static  stability  has  three  basic  characteristics:  first,  the 

center of mass have to fall within the base of support; second, the stability is getting 

better as the base of support is wider; and lastly, the stability is greater, when the base of 

support getting lower.

The postural stability, or balance, illustrated by "inverted cone" (Picture No. 11) 

which defined as "the ability of the body to maintain its center of gravity (COG) within 

its base of support (BOS) within the limits of stability" [5].    
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Picture No. 10: The "inverted cone" of postural stability [5]

According the cone, as long as the COG is align within the BOS, the body is 

stable; but if the COG and BOS lose the aligment, postural stability decreases. Postural 

stability  is  based on input,  processing,  and output  information  from the central  and 

perupheral nervous system. Particular systems which taking part in postural stability are 

the  visual  system,  which  provide  information  from  the  surrounding  environment; 

vestibular system, that provides information on head and body position as well as gets 

feedback from moving BOS; and lastly somatosensory information, from all input from 

periphery, as proprioception, thermoreception, and pain. 

The central nervous system receives the information and processes it, to 

eventually create the necessary motor output response that commands to maintain 

postural stability. This process, known as "automatic postural responses", demonstrated 

in the diagram of postural stability loop (Picture No. 12), and occur constantly, 

subconsciously, and automatically in the subcortical level, mainly in the cerebellum. 

 

Picture No. 11: The postural stability loop [5]
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There are three main balance strategies for automatic postural correction that can 

be activate, and are the ankle, hip, and step strategies, which are used to actively restore 

the alignment of the COG and BOS (Picture No. 13). 

  

Picture No. 12: Ankle (a), hip (b), and step (c) balance strategies [5]

2. 3. 3 The Sensorimotor System

The sensorimotor system consists of two systems, the musculoskeletal - motor 

system,  and the  central  and peripheral  nervous systems -  sensory system.  Although 

those two systems are separated anatomically, Janda believed that they are functionally 

integrated and depended on each other [11]. Therefore, the term "sensorimotor" is used 

to  define  the  functional  system  of  the  human  movement,  as  a  global  system  that 

functioning  as  one.  Additionally,  because  the  body  strive  to  homeostasis,  changes 

within one part of the system will cause reaction by adaptation or compensation that 

will be reflect elsewhere within the system [11], [5], [12].

Sensory information is connected to motor response through the central nervous 

system (CNS) and peripheral nervous system (PNS), which creates the looped system as 

illustrated in the diagram (Picture No. 14). Afferent information from the environment 

is  processed  in  the  CNS,  which  then  sends  efferent  information  back  to  the  motor 

system; the subsequent motor activity then provides more afferent feedback to continue 

the cycle [5].

Picture No. 13: The sensorimotor system [5]
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As  sensory  and  motor  systems  functioning  together  as  one  system,  the 

sensorimotor system, the status of the sensorimotor system can be reflected by changes 

in  the  muscular  systems.  For  example,  changes  in  muscle  tone  as  first  response to 

nociception stimulus, like atrophy of multifidus muscles due to low back pain, or knee 

effusion that causes reflex inhibition of the vastus medialis [11]. The involvement of the 

CNS in muscle imbalance and pain, adds the importance of the afferent proprioceptive 

system. As a  reflex loop from the joint  capsular mechanoreceptors  and the muscles 

surrounding the joint, is responsible for reflexive joint stabilization [11] that may affect 

the whole posture stability, and thereby cause other problems in the locomotor system. 

The  structural  and  functional  components  of  the  sensorimotor  system,  are 

divided and detailed in the following table: 

Structural
Afferent Central Efferent

Mechanoreceptors Spinal tract Peripheral nerves (alpha and 
gamma motor neurons

Muscular receptors Subcortical (brain stem) Muscles
Exoreceptors Cortical

Functional
Proprioception Processing Stabilization (postural 

stability and joint 
stabilization)

Motor programming Movement
Table No.1: Structural and functional components of the sensorimotor system

2. 3. 4 Muscle Imbalance

Muscle balance can be defined as "relative quality of muscle length or strength, 

between an agonist and antagonist" [5]. One of the roles of this balance between agonist 

and antagonist is to aid ligaments to provide joint stability and to equalize the pressure 

distribution on the articular surface, and to provide joint centration during movement, 

which important to maintain optimal posture and movements. Muscle balance is also 

essential for normal movement and function of posture and gait, which is based on the 

coactivation and coordination between opposing muscle groups.

Muscle imbalance present when the length or strength of agonist and antagonist 

muscles  prevent  the  normal  function  of  movement;  This  can  origin  after  injury  or 

pathology that leads to pain and inflammation,  or from alternation in proprioceptive 

input, result  from abnormal position or motion of a joint.  The cycle of chronic pain 

(Picture No. 15) suggests the involvement of the CNS and PNS in chronic pain related 

to muscle imbalance. 
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Picture No. 14: The cycle of chronic pain in musculoskeletal system [5]

Chronic pain is often associated in protective adaptive response, when agonist 

muscle  tone  decreases,  while  antagonist  tone  increases.  This  pattern  is  based  on 

neurodevelopment of muscles, as Janda identified two functional groups, the tonic and 

phasic  muscles  (Table  2).  The  tonic  system  consists  of  the  "flexors",  which  are 

phylogenetically older and dominant. These muscles are mostly involved in repetitive or 

rhythmic  activities,  are  activated  in  flexor  synergist,  and  are  prone  to  tightness  or 

shortness. The phasic system consists of "extensors", which work eccentrically against 

the force of gravity, are activated in extensors synergist, and are prone to weakness or 

inhibition [11]. It is important to note that this classification is not rigid, since some 

muscles may have both tonic and phasic characteristics [11]. 

Table No. 2: The tonic and phasic systems muscles

Tonic system muscles 
prone to tightness

Phasic system muscles 
prone to weakness

Upper quarter
Suboccipitalis 

Pectorals (major and minor)
Upper trapezius
Levatorscapula 
Sternocleidomastoid 
Scalenes* 
Latissimus dorsi
Upper extremities flexors and 
pronators
Masticators 

Middle and lower 
trapezius
Rhomboids
Serratus anterior
Deep cervical flexors (longus 
colli and capitis) 
Scalenes*
Upper extremities extensors and 
supinators
Digastricus 

*The scalenes may be tight or weak
Lower quarter

Quadratus lumborum 
Thoracolumbar paraspinals 
Piriformis 

Iliopsoas 
Rectus femoris 

Rectus abdominis 
Transverese abdominis  
Gluteus maximus 

Gluteus medius, 
minimus 
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TFL-IT band 
Hamstrings 

Short hip adductors 
Triceps surae (particularly 
soleus) 
Tibialis posterior 

Vastus medialis, lateralis 
Tibialis anterior 
Peroneals

Table No. 2: The tonic and phasic systems muscles

2. 3. 5 Imbalance Patterns according Janda

According Janda, the joints, muscles, and the nervous system are functionally 

integrated.  The  integration  between  motor  and sensory  systems  are  the  base  of  his 

approach of muscle imbalance [5].  Janda suggested three typical  patterns  of muscle 

imbalances, characterized by specific patterns of muscle weakness and tightness, that 

cross between the ventral and dorsal sides of the body:

1. Upper crossed syndrome (UCS)

UCS manifested  in  tightness  of  upper  trapezius  and  levator  scapulae 

from  dorsal  side,  and  pectoralis  major  and  minor  from  ventral  side;  and 

weakness  of  deep  cervical  flexors  from frontal  side,  and  middle  and  lower 

trapezius  from dorsal  side.  Specific  postural  changes  also  present,  including 

forward  head,  increase  cervical  lordosis  and  thoracic  kyphosis,  elevated  and 

protracted shoulders, and rotated or abducted and winging scapulae (Picture No. 

16). 

2. Lower crossed syndrome (LCS): 

LCS  manifested  in  tightness  of  thoracolumbar  extensors  from dorsal 

side, and iliopsoas and rectus femoris from ventral side; and weakness of deep 

abdominal muscles from ventral side, and gluteus maximus and medius from 

dorsal side (Picture No. 17). Joint dysfunction may be created due to this pattern 

of imbalance, especially at L4-L5 and L5-S1 segments, SI joint, and hip joint. 

Specific postural changes include anterior pelvic tilt, increased lumbar lordosis, 

that consequence in insufficient hip extension during gait. This also caused to 

overloading  intervertebral  discs  [13].  LCS  may  cause  the  thoracolumbar 

junction to take place as the stabilization region during gait [13]. Moreover, due 

to  this  syndrome  pattern,  the  spinal  deep  stabilizing  muscles  inhibited  and 

substituted by the superficial  muscles activation.  Also, the anterior tilt  or the 

inhibited gluteus maximus may be compensate by tightened hamstrings. Chain 

reaction may create due this compensation, by increasing of thoracic kyphosis 
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and cervical lordosis caused by the increased of pelvic tilt and anterior lordosis 

[5].  In  adults,  the  muscle  imbalance  usually  begins  distally  in  pelvis,  and 

continue proximally to the shoulder and neck area.   

3. Layer syndrome: 

Layer syndrome is the combination of UCS and LCS, indicating long-

standing  muscle  imbalance  pathology  [12].  On  the  dorsal  side,  tightness  in 

hamstring muscles, weakness in gluteal muscles and lumbosacral segments of 

erector spinae, tightness of thoracolumbar area of erector spinae, weakness of 

lower stabilizers muscles of scapula, and tightness of upper trapezius and levator 

scapulae  is  present.  Ventrally,  abdominal  muscles  show  weakness,  while 

pectoralis,  sternocleidomastoid,  iliopsoas and rectus femoris are tight (Picture 

No. 18) [13].  

 

 

Picture No. 15: UCS [5]            Picture No. 16: LCS [5]        

  
Picture No. 17: Layer syndrome [5]

Apart  from  postural  changes,  muscle  imbalances  can  lead  to  movement 

impairments.  Imbalance often begins after injury or pathology that leads to pain and 

inflammation; as it can also develop from alternations in proprioception, which results 

from abnormal joint position or motion. The peril is that the muscle imbalance become 

centralized  in  the  CNS as  a  new motor  pattern,  thus  continue  a  cycle  of  pain  and 
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dysfunction.  Ultimately,  muscle imbalance  may cause a  systemic  response that  may 

often involve the whole body.  

Because a chronic pain is mediated centrally within the CNS, the only way to 

correct  this  imbalance  is  first  to  normalize  the  peripheral  proprioceptive  structures, 

afterward to improve the muscle balance, and finally to correct motor program. 

This  classification  can  serve  clinicians  by  help  them  to  be  able  to  predicts 

tightness and weakness in the sensorimotor system, which create abnormal movement 

patterns.  These imbalances and movement dysfunctions may have a direct effect  on 

joint  surfaces,  which  potentially  can  lead  to  joint  degeneration.  Conversely,  joint 

degeneration may be the direct source of pain,  but often the actual  cause of pain is 

secondary to muscle imbalance. Therefore, clinicians should find and treat the cause of 

the pain rather than focus on the source of the pain [12]. 

2. 4 Disease

2. 4. 1 Prevalence and Classification  

LBP is  a  symptom,  not  a  disease,  which  can  result  from several  known or 

unknown abnormalities  or diseases [14]. LBP is defined as pain,  muscle tension,  or 

stiffness localized below the 12th costal margin and above the inferior gluteal folds, with 

or without leg pain, so called sciatica [15]. Patients who suffer from LBP exhibit many 

impairments of postural control across several contexts of motor behavior [16]. LBP is 

the  most  commonly  treated  in  primary  healthcare  settings  [15].  There  is  a  50-70% 

chance of a person to have LBP during his lifetime [17], with a point prevalence from 

12% to 30% reported in Western countries [15]. 

LBP can be divided into two main causes: specific or non-specific. Specific type 

defined  by  symptoms  caused  by  a  specific  pathophysiological  mechanism,  such  as 

infection,  osteoporosis,  disc  herniation,  tumor,  rheumatoid  arthritis,  or  fracture.  The 

non-specific type defined by symptoms without a clear specific cause, or in other words, 

unknown etiology. Although etiology of the pain may be unclear, there is a possible 

causative role between posture and movement and LBP development [18]. 

Back pain may be classified based on its duration. An acute back pain persists 

for less than six weeks, sub-acute between six weeks to three months, and chronic is last 

longer than three months [15]. In chronic LBP, after the period of three month,  the 

recovery  seems to be slow and uncertain  [15].  The causes  of  chronic  LBP may be 
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multifactorial, including altered psychological, motor, mechanical, and sensory factors 

[16]. 

2. 4. 2 Etiology

2. 4. 2. 1 Spondylosis

Spondylosis,  disc  degeneration,  or  spondyloarthrosis,  are  all  names  for  age 

related  degenerative  changes  of  the  spine,  which  can  be  related  to  spinal  pain. 

Pathologic changes can include disc space narrowing, osteophytes, facet arthrosis, and 

subchondral sclerosis [8]. Lower lumbar spine and mid-cervical spine regions are both 

the most affected segments in the spine; this is due to the fact that in an erected posture 

and  during  motion,  in  those  regions  the  mechanical  stress  distribution  is  most 

significantly loaded. Degenerative changes, like disc dehydration, loss of disc height, 

disc  herniation,  and form of  osteophyte;  are  most  commonly  occurred  in  L4/5  and 

L5/S1  levels  [19].  Changes  within  the  facet  joint  can  also  occur  and  are  causing 

hypertrophy of the joints, and of the surrounding capsules and ligaments. The present of 

nociceptive  fibers  in  those  structures  may  cause  LBP,  although  those  changes  are 

usually asymptomatic, apart from reduction of mobility and increasing stiffness of the 

spine [8]. If spondylosis spine is symptomatic, it can manifest in axial spinal pain or 

neural  compression.  Spondylosis  may lead  to  loss  of  lordosis  curve  in  cervical  and 

lumbar  regions  and  to  progressive  kyphosis  in  thoracic  spine  [8].  With  relation  to 

degenerative changes, the possibility of neural impingement on nerve roots or spinal 

cord increase due to a degenerated disc, bone, or ligament. 

2. 4. 2. 2 Disc Protrusion  

Herniated disc is the protrusion of part of the nucleus pulposus from the annulus. 

It only occurs in discs that show signs of previous degeneration,  and may be either 

traumatic or stress related. L4-L5 and L5-S1 are the most common sites of protrusion, 

and  mostly  occur  on  the  posterior  or  posterior-lateral  aspects  of  the  disc  [2]. 

Intervertebral discs are not innervated, means it cannot generate a sensation of pain; 

however, the surrounding related structures as ligaments, vertebral bodies and articular 

cartilage of the facet joints are supplied by sensory nerves, which means that any press 

by herniated discs may generate and cause pain [2]. Pain, numbness, or radicular pain 

may present if the herniation presses the spinal cord or spinal nerve. Most of lumbar 

discs herniations  are treated conservatively,  means without  surgical  intervention [2]. 
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Disc herniation may be present also without any symptoms, thus the patient may not 

even be aware of his spine state. 

The migration of the nucleus pulposus outside of its normal location, may be 

towards the periphery through a torn of annulus fibrosis, or cranio-caudal, named 

Schmorl's herniation [20]. 

Classification terminology for different herniated discs are as following [20] 

[21]: 

1. Disc tear: a disruption of annulus fibrosis, with no migration of disc material 
outside of the intervertebral disc. 

2. Disc herniation, a migration of nucleus pulposus outside of the normal confines 
of the disc. This can be subdivided as: 

a. Bulging: circumferential symetric extension of the disc, byoned the end 
plates. 

b. Protrusion: focal or asymmetric protrusion of the disc beyond the end 
plates, but in connection with the parent disc and with the base of 
protrusion. Usually asymptomatic patients.

c. Extrusion: focal protrusion of the disc beyoned the endplates, without 
connection with the parent disc, or in connection with the parent disc but 
with the base of protrusion. Usually found in symptomatic patients.

d. Sequestration: the most severe form of herniation, in which expelled 
material loses contact with the disc and remains free, and in which 
spontaneous resorptions are frequent. Found in symptomatic patients.

Degenerative spinal diseases and disc herniation are two common problems of 

the  lumbar  spine  in  adults  [4].  With  advancing  age,  the  intervertebral  discs  cells 

diminished, and water content reduced. Then, disc material dries, end plate gets closer 

and facet joint become thinner [4]. This lead in the long term to facet joint instability, 

thus  spinal  instability  may  occur.  In  addition  to  the  changes  which  caused  by 

degenerative  diseases,  the  instability  can  have  secondary  changes,  and  facet  joint 

hypertrophy or marginal osteophytes at the edge of the end plates may occur as well. 

All of the degenerative changes which mentioned are closely associated with LBP [4]. 

Global range of motion of lumbar spine and segmental movement are restricted for LBP 

patients,  especially  in  sagittal  plane;  means  those  patients  have  more  rigid  spine 

compared to healthy ones, as approved in a comparable research [4]. The restriction in 

range of motion (ROM) may lead to different chronic pattern of movements. 

In disc herniation perspective, a herniated disc may create LBP and to produce 

muscle spasm in paraspinal muscles and psoas muscle, that in prolong situation can lead 
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to chronic changes in muscle fibers and permanent disruption of spinal kinematic [4]. 

By this, compensatory mechanism may occur, as pelvic rotation, increase pelvic tilt, and 

hip-knee flexion strategies in daily activities.

2. 4. 3 Clinical Presentation

Patients with LBP may present asymmetric posture with hypertrophic paraspinal 

muscles, impaired deep stabilization of the spine, in particular the abdominal muscles, 

weakness of gluteal muscles and multifidi muscles, iliac crest inequal height, due to 

either different leg length or sacroiliac joint rotation [5] [11]. Muscle imbalance is also 

highly associated in those patients, with a picture similar as described in lower crossed 

syndrome [5] which can develop to layer syndrome. 

Gait may manifest in decrease of extension due to weakness of gluteal muscles 

or  inhabitation  that  overstressed  the  lumbar  segments.  Additionality,  an  increase  of 

pelvis shift on the stance leg, a contralateral pelvic drop, or excessive pelvic rotation, 

may  be  caused  due  to  lack  of  trunk  stability  and  control,  and  weakness  of  pelvic 

abductor  and  abdominal  muscles  [22].  Patient  commonly  suffer  from  LBP  during 

walking and standing still [4].

As LBP may have mechanical origin, is often refers to spinal instability [17]. 

There is also relationship between abnormal intervertebral motion and LBP [17]. Poor 

postural stability can be also present. Presentation of imbalances in hip range of motion 

are frequently as well in LBP patients [5]. 

Postural control and balance are essential  to prevent musculoskeletal  injuries. 

The  CNS receive  the  afferent  input  from the  visual,  vestibular,  and  proprioceptive 

systems,  and  translate  it  into  motor  output  action.  External  perturbations  cause  the 

automatic postural responses of motor system to maintain postural stability. In patients 

who suffer from LBP, it common to have alternations in postural control [5] [22], and 

compared to healthy persons, LBP patients will show decrease in recovery of postural 

balance after perturbation [22]. As research had found that patients who suffer from 

chronic LBP have poor postural control [5], it also accordingly suggested dysfunction of 

the  sensorimotor  system  in  those  patients,  so  altered  proprioception  sensitivity  is 

present. Due to less refined position sense in the lower back, those patients tend to use 

less hip and low back movements for balance control, and often will shift the labor by 

increasing the gain at the ankle level [22].
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2. 4. 4 Guidelines for Assessment of LBP 

When assessing LBP, is important first to distinguish either the pain is specific 

or non-specific,  acute,  sub-acute or chronic pain. "Red flags" must refute a possible 

underlying pathology. Examples for red flags are early age of pain onset (between 20 to 

50 years old), non-mechanical pain that is not related to time or activity, or weight loss. 

Nerve root problems causing radiation must be considered [15]. Physiotherapist should 

assess patient posture, gait, muscle tone, balance, movement patterns, spine mobility, 

neurological  deficit  present,  muscle  length,  muscle  strength and manual  assessment, 

including joint mobility testing and soft tissues palpation [5].

2. 4. 5 Current Therapeutic Approaches 

LBP is best to be treated by combination of approaches [5]. Approaches that can 

be  used  including:  postural  correction,  neuromuscular  reactivation,  sensorimotor 

exercises,  movement  reeducation,  muscle  imbalance  correction,  manual  passive 

mobilization of soft tissues and joints, and conditioning exercises. The treatment should 

be mostly global,  and not  to  only focus  on specific  muscles.  Therapist  should  also 

correct patient's faulty respiration pattern if present. 

Management of therapy should be dynamic in nature, means it should not follow 

strict rules, but to consider the changes in patient current condition and specific needs, 

and accordingly to design an appropriate treatment.  

Focusing on restoring muscles balance, can be achieved by stretching muscles 

which had found as shortened during assessment, and strengthening the muscles which 

found  as  weakened  [9].  Strengthening  can  achieved  by  active  movements, 

proprioceptive  neuromuscular  facilitation  technique  (PNF),  etcetera.  Stretching  or 

relaxation  of  shortened  muscles  can  be  done  by passive  stretching,  PNF relaxation 

technique, post isometric relaxation technique and reciprocal inhibition. After muscle 

imbalance had corrected, general strengthening to be considered. 

Patients  who  suffering  from  LBP  that  origin  from  structural  deformities  in 

lumbar spine, and also from postural impairments caused by the pain, can be treated 

conservatively with no surgical involvements. Static and dynamic spinal stabilization by 

strengthening of deep stabilization system muscles, is important in patients who suffers 

from spinal  instability  that  causing  pain.  This  is  very  important  in  order  to  avoid 
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unwanted compensatory movements of the spine that can caused by weak abdominal 

muscles. 

Janda suggested a treatment approach, where therapist should follow and reach 

basic  goals  as  the  following  orders:  The  treatment  should  start  with  normalize  the 

peripheral joints, where the key point is the foot, and there the treatment should be start; 

then  to  restore  muscle  imbalance,  after  that  to  increase  afferent  input  to  facilitate 

reflexive stabilization using sensorimotor training by facilitating automatic coordinated 

movements. This improve proprioception and postural stability. And finally, to increase 

endurance in coordinated movement patterns [11] [12].

Sensorimotor training is important for dynamic stability improvement, posture, 

and movement patterns. Proprioceptive exercises can perform on unstable surfaces as 

balance board and gymnastic ball.  Sensorimotor training emphasizes postural control 

and  progressive  challenges  to  the  sensorimotor  system  to  restore  normal  motor 

programs in patients with chronic musculoskeletal pain.

Kolar  suggested  an  approach  as  well,  called  Dynamic  Neuromuscular 

Stabilization (DNS). DNS is a collection of correction exercises which designed based 

on  neurodevelopmental  kinesiology,  that  include  the  progressive  stages  of  motor 

behavior  in  infants  from birth  to  the time  when they begin  to  walk.  This  approach 

should start with correction of neuromuscular disorder, by breathing pattern correction, 

that involve muscles which are crucial in static and dynamic postural stability. After the 

correction of breathing, correction of fundamental movements as they emerge during 

first year of life in various position, is taking place. This based on the fact that infant's 

nervous and muscular systems require a close coordination in order to defy gravity, 

maintain the posture and improve the mobility.  Based on DNS point of view, motor 

movements are recalled by the CNS [23].

Physical therapy modalities can be also used to reduce pain. Electrotherapy can 

be  applied  with  the  use  of  modalities  with  analgetic  effects.  Analgesia  can  occur 

through stimulation  of  sensory cutaneous nerves  via  the  gate  mechanism,  blocks  or 

reduce pain [24].  Electrotherapeutic  instruments can have a primary direct effect on 

nociception  information,  or  other  procedures  may have  secondary  indirect  analgetic 

effect as a result from provoked hyperemia in the involved tissue and support metabolic 

and repair processes resulting in decrease pain [13]. 
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Modalities  with  primary  effect  that  can  be  used  are  include  not  irritable 

procedures but tolerated, with intensity above threshold [13]. Low frequency therapy, 

optimally about 100 Hz. Classic currents include the Leduc (100 Hz frequency, above 

threshold intensity),  Trabert  (143 Hz frequency, with 5ms interval  time,  intensity  at 

threshold  level).  Transcuteneous  electrical  neurostimulation  (TENS)  pulsed  currents, 

most effective with 100 Hz frequency that divided into bursts of five impulses of 1-5 

Hz, with intensity below the level of pain tolerance. Diadynamic (DD) current can be 

used,  with  pulsed  currents  of  100  Hz  and  50  Hz  supplied  by  galvanic  current. 

Modalities to be use with secondary effect include for example low frequency pulsed 

magnetic  therapy.  The  analgetic  results  by  magnetotherapy  are  achieved  by 

vasodilation, myorelaxation and the support of tissue trophicity. It should be used with 

frequency up to 100 Hz, for 30 minutes [13].

A research compared between the immediate  effectiveness of TENS and DD 

currents  in  decreasing  pain  for  patients  who  suffering  from recurrent  chronic  non-

specific LBP. The research had found that DD current had no positive effect at all in the 

immediate effect of pain decreasing, but TENS had significant effect in decreasing pain 

[25]. Therefore, therapist should consider a preference in using TENS pulsed current. 

Due to the fact that patients with low back pain are often treated conservatively 

by strengthening of spinal stabilizer muscles, as transverse abdominis and multifidus 

muscles; a research had evaluated the effectiveness of Russian current on young woman 

with chronic LBP [26]. The Russian current, consists of a symmetrical bipolar or 

sinusoidal current train with a symmetrical frequency of 2500 Hz, modulated at 50 Hz, 

known for promoting muscle contraction, providing muscle strengthening and 

hypertrophy [26]. This current can be effective for treatment for patients with LBP, by 

assisting in stabilizers spinal muscles strengthening, as part of the treatment to reduce 

the LBP. The research results with the use of Russian current were found as effective in 

reduction of LBP, compared to the control group. Moreover, improvement in short-term 

resistance and thickness changes of multifidus muscle were present as well [26].
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3. Special Part 

3. 1 Methodology

My  clinical  work  placement  was  done  in  Prague,  in  Fakultni  Nemocnice 

Kralovske Vinohrady, between January 14th to January 28th 2020; and supervised by ms. 

Marie Beranová. 10 daily sessions of treatments were done once a day usually in two 

different spaces, as it always started in the first part, in the physiotherapy’s clinic room; 

then  later  the  treatment  was  continue  in  the  gym in  the  adjacent  room inside  the 

hospital,  where equipment  as gymnastic  ball  and different  kinds of unstable  surface 

were available. 

Therapeutic  procedures  mostly included  techniques  as  soft  tissues  techniques 

(STT)  according  prof.  Lewit,  DNS  approach  according  prof.  Kolar,  sensorimotor 

stimulation training, and improvement of muscle imbalances by muscle strengthening, 

stretching and relaxation.

Patient was informed and agreed to take part in this project, as she signed the 

agreement document that approved by the Ethics Committee of the Faculty of Physical 

Education and Sport at Charles University

3. 2 Anamnesis

Examined person: K.H, Female 

Year of birth: 1955

Diagnosis: Vertebrogenic algic lumbar spine 

3. 2. 1 Status present

3. 2. 1. 1 Objective 

Patient is lucid, orientated, and cooperative. Patient is complaining about chronic 

low back pain which worsen in the last few months and partially limiting her in ADL. 

Patient has difficulties to flex her hip, and she is not able to stand straight for longer  

than two minutes; after this time patient must move and change her position in order to 

decrease the pain. Patient mentioned she had a shoulder pain which developed in the 

last  few  weeks,  but  she  is  not  willing  to  treat  it  at  the  moment.

Patient does not use any assistive devices nor glasses. She had right dominant upper and 

lower limbs.
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Height: 159cm

Weight: 58kg 

BMI,somatotype: 23.3, Mesomorph.

3. 2. 1. 2 Subjective

 Chief complain: 

vertebrogenic algic lumbar spine

Personal  anamnesis:  Patient  has  been  experiencing  intermittent  LBP 

since 1979, with significant worsening of pain in recent years. Pain is worse in 

the morning accompanied with a stiffness feeling, and reduces during the day. 

The LBP limits the patient to stand for longer than few minutes, and limits her in 

activities  which  involve  hip  flexion.  In  addition,  patient  is  complaining  on 

secondary right shoulder pain, which had started a month ago; however, she is 

not willing to treat the pain at the moment.

 Family Anamnesis: 

Father at the age of 78 had a lymphoma, her mother at the age of 82 had a 

myocardial infarction. She has no siblings, and she has one healthy son.

 Injuries: 

In 2015, partial rupture of ACL at right knee due to ski accident. Was treated 

conservatively without operation. 

 Surgery and past medical history: 

o In 2006 and 2017 patient had a breast plastic surgery. 

o In 1983, Patient reported on a right side ovariectomy due to a cyst. 

o Coxarthrosis bilateral.

o Thyropathy, treated by medications for 20 years. 

 Medications:

o Letrox 75 mcg 

o Ibalgin 400 mg 

o Sanval 10 mg 

 Allergy: 

None 

 Occupational anamneis: 
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Self-employer at a beauty cosmetic salon. Recent years most often working as a 

receptionist. 

 Social Anamnesis: 

Lives with her husband in a single-family house, frequently meeting with her 

son and her grandchildren. She has friends and she is socialized in her 

workplace.

 Functional anamnesis:

Patient likes to raise and take care after her grandchildren, which often involve 

lifting them. She indicates about herself that she is a hard worker, and at home 

she is taking care intensively about the house holding which make her stiff. 

Since her LBP got worsen, she feels limitation in ADL which involve hip 

flexion, as wearing socks. A static standing for longer than 2 minutes provoke 

low back pain, which forcing her to change her position in order to decrease the 

pain.

 Gynaecological Anamnesis: 

In 1977 a spontaneous vaginal delivery. Menopause in 2002 at 47 years old. 

 Diet: 

None

 Abuses: 

She used to smoke 10 cigarettes per day, two years ago had changed to Iqos 

(heat-not-burn tobacco product). Drinking a glass of wine once a day.

 Sport: 

Swimming, cycling and skiing at the season, but not regularly. 

 Hobbies and leisure activities:

Spending time with her grandchildren, house-holding management, traveling in 

the nature.

3. 2. 2 Prior Rehabilitation

Patient  was  hospitalized  at  Fakultni  Nemocnice  Kralovske  Vinohrady  in 

November 2018, due to low back pain. According to the patient, the last rehabilitation 

in hospital was effective. She was following and performing the self-treatment for six 

months, but after this period she stopped practicing it due to a lack of time, and the LBP 

appeared again.
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Patient  had  tried  rehabilitation  as  an  outpatient,  which  included  McKenzie 

method,  Smisek  exercises,  acupuncture  treatment,  reflexology  and  acupressure;  this 

rehabilitation  had  minimal  effect  on  her,  and  she  continue  to  suffer  from  pain.  

Patient had never used any assistant devices. 

3. 2. 3 Excerpt from patient's health care file

MRI LS spine had taken in January 2016. Unfortunately, the MRI imaging was 

not  available  at  the  hospital's  system.  Medical  doctor's  report  described  that  MRI 

indicates  on  advanced  spondylosis  in  L  spine,  arthrosis  L3-S1,  with  reduction  of 

intervertebral space, and disc protrusion L3-5. At L4-S1 the spinal canal is free with 

spacious  foramina.  Advanced  bilateral  coxarthrosis  had  found  as  well.  

Due to the fact the medical doctor decided not to have any surgical intervention, the 

treatment  for  the  LBP  will  be  focus  on  postural  correction  and  improvement  of 

locomotor system mechanism, with consideration to the spinal structural deformations. 

3. 2. 4 Rehabilitation Indications 

 Activation and strengthening of deep stabilization system

 DNS (dynamic neuromuscular stabilization) exercises according Kolar

 Sensory motor stimulation exercises

 Soft tissue techniques

 Relaxation and stretching of shorten muscles 

 Strengthening of weak muscles

 Mobilization techniques for peripheral joints

3. 3 Initial Kinesiological Examination

3. 3. 1 Static examination of posture

3. 1. 1. 1 Plumb Line Test

Anterior 

view

Plumb line between the feet, through the knees which are 

touching each other in genu valgus position. Umbilicus and 

sternum are slightly right to the plumb line, and head is slightly 

tilting to the right. 
Lateral 

view

Right side

Slightly anterior to lateral malleolus, slightly posterior to knee 

joint axis, slightly anterior to hip joint axis, on L vertebrae 
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bodies, posterior to shoulder, C spine and ear. Shoulder is 

slightly more forward than left one.
Left side

Slightly anterior to lateral malleolus, slightly posterior to knee 

joint axis, slightly anterior to hip joint axis, on L vertebrae 

bodies, posterior to shoulder, C spine and ear. Shoulder is 

slightly less forward than right one.
Posterior 

view

Plumb line is between the heels, go through the knees which 

are touching each other. Gluteal cleft is slightly right to the 

plumb line due to slight pelvic tilt, and plumb line is very 

slightly left to spinous process. head is slightly tilting to the 

right.    
Table No. 3: Plumb line test

3. 3. 1. 2 Static Segmental Alignment

Anterior 
view

Patient's base of support is narrow.  In her right foot, most of 
the  weight  is  bearing  on  the  lateral  edge  of  her  foot.  The 
mentioned foot is inverted and has a bigger arch, about 5cm, 
comparing to left side which has about 3cm. Despite the great 
arch, metatarsal heads are in contact with the ground. Left foot 
is  more  dominant  in  body  weight  bearing.  LE  are  in  genu 
valgus and in slight flexion position, lower extremities are in 
internal  rotation and adduction from hip joint.  Pelvis rotates 
slightly forward in right side, and left side is slightly higher. 
While  observing  thoracobrachial  triangle,  is  visible  that  left 
side is smaller than right, and left abdominal muscles are more 
activated  on  the  left  side.  Upper  rectus  abdominis  is  hyper 
activated in both sides, while lower seems to be hypo activated. 
Right shoulder is higher than left and more protracted, and her 
head is slightly tilted to the right.

Lateral 
view 

Right side
Right  foot  is  slightly  backward  than  left,  slightly  external 
rotated,  and weight is  bearing mostly at  the lateral  side and 
forefoot. Knees and hips are slightly flexed, and pelvis is in 
anteversion position and rotate forward from right side. L spine 
is flattened, Th-L spine is in lordotic position. C-Th spine is in 
kyphotic position and C spine is hyper lordotic position and 
forward.  Lower abdominal  muscles are  hypotonic,  while the 
upper  are  hypertonic.  Shoulders  are  elevated  and  protruded 
forward, as well as the head. 
Left side
Left  foot  is  slightly  forward  than  right  foot,  and  weight  is 
bearing at the at the forefoot, but less significant than right one. 
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Knee and hip are in flexion, although the knee is less flexed 
than  right  one.  Pelvis  is  in  anteversion.  Lower  abdominal 
muscles  are  hypotonic,  while  upper  abdominal  muscles  are 
hypertonic.  L  spine  is  flattened,  Th-L  spine  is  in  lordotic 
position.  C-Th spine  is  in  kyphotic  position  and  C spine  is 
hyper lordotic position and forward. Shoulders are protruded 
forward,  right  is  more  significantly  than  left,  and  both  are 
elevated, right side is higher. The head is protruded forward. 

Posterior 
view

Left leg is slightly forward and bearing more weight than right 
leg. Left foot is in normal weight bearing and position, while 
right foot is bearing weight on lateral side. Along with that, the 
right Achilles tendon has a medial concave curve and the foot 
is slightly external rotated. Popliteal lines are rotate laterally, 
left popliteal line is slightly higher than right, and right knee is 
slightly more flexed than left. Genu valgus is visible as well in 
both knees, as the knees are in contact. Left subgluteal line is 
higher than right. Around sacrum area slight swollen is visible. 
Paravertebral muscles are hypertonic, mostly at L, Th-L and C-
Th  areas.  Left  side  muscles  are  slightly  more  prominence. 
Middle Th has less hypertonic compare to other regions. Right 
scapula is higher, and more prominent dorsally at the inferior 
angle. Right shoulder is higher than left. Head is slightly tilted 
to the right side.    

Table No. 4: Static segmental alignment

3. 3. 1. 3 Pelvis palpation

Pelvis is in anteversion position, has a right lateral tilt (left iliac crest is higher), 

and  the  rotates  counterclockwise.  Pelvis  has  a  torsion,  where  right  SIPSs  rotates 

forward. 

3. 3. 2 Coccyx and Pelvis Palpation

Coccyx is painful under palpation. Scrum and soft tissues around are slightly 

swollen but pain free.

3. 3. 3 Specific Testing

3. 3. 3. 1 Standing on Two Scales

Right 27kg
Left 31kg

            Table No. 5: Standing on two scales

3. 3. 3. 2 Trendelenburg Sign

Right leg Positive,  with  elevation  of  contralateral  pelvis,  as 
compensation mechanism.

Left leg Positive,  with  elevation  of  contralateral  pelvis,  as 
compensation mechanism.

Table No. 6: Trendelenburg sign
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3. 3. 3. 3 Vele test

Right leg Grade 2
Left leg Grade 2, slightly more pressed than right.

Table No. 7: Vele test

3. 3. 4 Modification of standing

3. 3. 4. 1 Single Leg Stance Test

Right leg Unstable, with left pelvis elevation as compensation
Left leg Unstable,  with  right  pelvis  elevation  as  compensation, 

although more stable than right leg.
  Table No. 8: Single leg stance test

3. 3. 5 Dynamic Spine Examination

Backward While performing extension, spine is very stiff and restriczed 
in all regions. The only region which the movement is minimal 
is in Th-L spine.

Sideways Right
Movement  is  in  lower  Th region,  with trunk slight  forward 
bending. Patient had a limitation in ROM, tiptoes are above the 
knee joint.
Left
Movement  is  in  lower  Th region,  with trunk slight  forward 
bending. Patient had a limitation in ROM, tiptoes are above the 
knee joint.

Forward The motion is mostly exerted from hip joint, with motion of 
upper Th and C spine, when upper Th is in hyper kyphosis. Th-
L and L spine areas are restricted and flat. While performing 
the movement patient felt pain in L spine area.

      Table No. 9: Dynamic spine examination

3. 3. 6 Spinal Distances 

Thomayer's 
distance
(Flexibility  of 
whole  spine  and 
hip joint)

Positive,  as  the  distance  from  floor  was  21cm.
In  addition,  in  order  to  return  to  upright  position,  the 
patient had to lean on her own knees with her hands due 
to the pain.

Shober's  distance
(Mobility  of 
Lumbar spine)

Positive,  as  elongation  of  Lumbar  spine  was  2cm.

Stibor's  distance
(Thoracic  and 
Lumbar spine)

Positive,  with  elongation  of  spine  4cm  

Lateral  flexion
(Whole spine in a 
side bending)

Positive
Right: 9cm
Left: 8cm 

Table No. 10: Spinal distances
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3. 3. 7 Scar Examination 

Patient had reported about a right side ovariectomy, but on examination no scar 

had been found. 

3. 3. 8 Anthropometric Measurements

Lower extremities
Anatomical length Right: 76cm

Left: 77cm

Functional length Right:  84cm
Left: 86cm

Table No. 11: Anthropometric measurements

3. 3. 9 Muscle Length Examination

According to Janda and Kendall

Muscle Janda Kendall 
Hip flexors
One-joint muscles

R:  Excessive  shortness
L: Excessive shortness

Hip flexors
Two-joint muscles

R:  Excessive  shortness.  
Tensor  fascia  latae, 
Rectus Femoris and Psoas 
major  are  significantly 
shorted.  
L:  Excessive  shortness.  
Tensor  fascia  latae, 
Rectus Femoris and Psoas 
major  are  significantly 
shorted

Hip adductor muscles R: Grade 2
L: Grade 2
One and two joints were 
found shorted

Hamstring muscles R:  Excessive  shortness
L: Excessive shortness

Pectoralis major Lower  (sternal)  part  
R:  Moderate  shortness
L: Moderate shortness
Upper  (clavicular)  part  
R:  Slight  shortness
L: Slight shortness

Pectoralis minor R: Grade 2
L: Grade 2

Trapezius
Upper part

R: Grade 2
L: Grade 2

Levator scapulae R: Grade 2
L: Grade 2

SCM R: Grade 1
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L: Grade 1
Scalene R: Grade 1

L: Grade 1
Table No. 12: Muscle length examination according to Janda and Kandall

3. 3. 10 Range of Motion Measurements

 Goniometry measurements

Active ROM (A-ROM) and Passive ROM (P-ROM)

Right Left
LE A-ROM P-ROM A-ROM P-ROM
Hip joint S 10/30 

– 0 – 

120/135

S 5 – 10 – 85 S 0 – 10 – 90 S 5 – 10 – 

85

S 0 – 10 – 100 

F 30/50 

– 0 -

10/30

F 25 – 0 – 25 F 30 – 0 – 30 F 25 – 0 – 

25 

F 30– 0 – 30 

T 45/60

-0-

30/45

T 25 – 0 – 10 T 30 – 0 – 15 

hard  end 

feeling, 

painful  in 

internal 

rotation

T 30 – 0 – 5 T 35 – 0 – 10  

hard  end 

feeling,  more 

painful  in 

internal 

rotation  than 

right side

Knee 
S 0/10 

– 0 – 

125/160

S 5 - 10 –125 S 5 – 10 –130 S 0 – 5 – 30 S 0 – 5 – 140 

Table No. 13: Goniometry measurements

 Active and passive movements evaluation

No limitation in range of motion, neither in flexion, extension, abduction, 

horizontal adduction, internal nor external rotation.  

3. 3. 11 Muscle Tone Palpation

Muscle Right Left
Gluteus  medius  and 
minimus

Hypotonic, more significant 

in right side

Painful under palpation

Hypotonic
Painful under palpation

Gluteus maximus Hypertonic Hypertonic

Left side is slightly more hyper
Gastrocnemius and Lateral  and  medial  heads 

are  hypertonic  caudal  to 
Lateral and medial heads are 
hypertonic  caudal  to  cranial 
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cranial parts parts
Soleus Hypertonic Hypertonic
Biceps femoris Hypertonic Hypertonic
Semimembrenosus 
and semitendenosus

Hypertonic Hypertonic

Adductors Hypertonic Hypertonic
Piriformis Hypertonic Hypertonic

Painful under palpation
Paravertebral muscles Hypertonic in all regions.

Hyper  tonicity  is  more 
significant in L, Th-L and 
upper Th regions.

Hypertonic in all regions.
Hyper  tonicity  is  more 
significant  in  L,  Th-L  and 
upper Th regions.
Left  side  is  slightly  more 
hypertonic than right side

Calf extensors Slight hypertonic Slight hypertonic
Rectus Femoris Hypertonic Hypertonic
Vastus medialis Very slight hypertonic Very slight hypertonic
Vastus lateralis Very slight hypertonic Very slight hypertonic
Rectus Abdominis Lower  part:  hypotonic

Upper  part:  hypertonic
The  right  side  is  more 
hyper than left

Lower  part:  hypotonic
Upper part: hypertonic

Pectoralis minor Hypertonic Hypertonic
Pectoralis Major Upper, middle, and lower 

parts  are  hypetonic, 
especially the upper part

Upper,  middle,  and  lower 
parts  are  hypetonic, 
especially the upper part

Trapezius Hypertonic  in  upper  and 
middle  parts.  The  upper 
part  is  more  significantly 
hyper  with  trigger  points 
and taut band. Lower part 
is hypotonic

Hypertonic  in  upper  middle 
parts. The upper part is more 
significantly  hyper  with 
trigger points and taut  band. 
Lower part is in hypotonic

Levator Scapulae Hypertonic Hypertonic
SCM Hypertonic Hypertonic

Table No. 14: Muscle tone palpation

3. 3. 12 Fascia Examination

Back:  Dorsal  fascia  

Right and left sides

Cranial direction: Restricted
Caudal direction: Very restricted

Trunk  lateral  fascia  

Right and left sides

Restricted

Thorax  region:  Pectoralis  Major

Right and left sides

Cranio-lateral direction: Restricted

Lateral direction: Restricted 

Dorso-lateral: Restricted 
Table No. 15: Fascia examination
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3. 3. 13 Kibler Fold (cutis and sub-cutis)

Along paravertebral area is very restricted and unable to form the fold in L and 

Th-L areas. In upper Th there is a retraction, but less than L and L-Th. Left side is more 

restricted along the spine.

3. 3. 14 Gait Pattern

Patient has relatively short steps, while right leg stride length is slightly shorter 

than left. In addition, she is leaning more on lateral edge of the right foot, although less 

significantly  than  in  static  standing;  left  leg  is  in  full  contact  with  ground.  While 

walking,  her  hips  are  flexed  and  internally  rotated,  knees  are  not  reaching  to  full 

extension  and  are  touching  each  other,  the  right  side  a  bit  more  flexed,  and  her 

shoulders are slightly elevated and protruded forward as well as her head and her upper 

trunk. Spine and back muscles are stiff with minimal rotation and motion. Arms are 

moving with elbow slightly flexed and minimal motion from the shoulder. Her pelvis is 

rotating while walking. Overall stability while walking is poor.

3. 3. 15 Gait Pattern according Janda

Proximal gait pattern.

3. 3. 16 Gait Modifications

While walking on a narrow basis, patient was very unstable and was not able to 

complete the path. Walking backward was performed with absence of hip extension, 

which  indicate  on  weakness  of  Gluteus  maximus.  Upstretched  arm  gait  revealed 

instability  and  weakness  of  hip  abductors.  Walking  on  tiptoes,  heels  and  squatting 

without pathological signs relating to S1, L5 nor L4 lesion.

3. 3. 17 Deep Stabilization System Examination

According Australian approach

Segmental multifidi Patient was not able to activate multifidi muscle under 
therapist's fingers.

Transverse 
abdominis

Patient was able to flatten her abdominal wall, although 
the  activation  of  Transverse  abdominis  was  poor  and 
accompanied by muscle synkinesis.

Test with loading of 
lower extremities

While elevating the lower extremity, patient performed 
hyper  lumbar  lordosis  with  hip  flexion  in  both  sides, 
accompanied by pelvis rotation.
Right and Left leg had shown the same pattern. 

Table No. 16: Deep stabilization system examination according Australian approach
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3. 3. 18 Joint Mobilization Examination

Joint Right Left
Metatarsals  joints
Between individual joints

1-2:  Slightly  restricted
3-5: No restriction

1-2:  Slightly  restricted
3-5: No restriction

Screening  of  all  foot's 
joints
Rotation  test:  
Eversion and Inversion

Eversion:  Slightly 
restricted
Inversion:  Slightly 
restricted

Eversion:  No  restriction
Inversion: No restriction

Lisfranc's  joint 
(tarsometatarsal  joint)
Dorsal direction

Slightly restricted No restriction

Chopart's joint (transverse 
tarsal  joint)
Dorsal direction

Slightly restricted No restriction

Sub-Talar 
(Talocalcaneus)
Distraction

Slightly restricted No restriction

Talo-Calcaneu-Navicular
Traction:  medially  and 
laterally

Medially  and  laterally: 
Slightly restricted

Medially  and  laterally:  
No restriction

Talo-crural No restriction No restriction
Tibio-Fibular
Dorsally and ventrally

Dorsally:  Very  restricted
Ventrally:  Restricted
Right  leg  is  more 
restricted than left leg.  

Dorsally:  Very  restricted
Ventrally: Restricted

Patella
Cranio-caudally Restricted Restricted
Caudal-cranially Slightly restricted Slightly restricted
Latero-medially Slightly restricted Slightly restricted
Medio-laterally Restricted Restricted

Table No. 17: Joint mobilization examination

3. 3. 19 Neurological Examinations

Right Left
Deep tendon reflexes Patellar reflex L2-4 Normal Normal

Achilles  tendon  reflex  L5-
S2

Normal Normal

Medio plantar reflex L5-S2 Normal Normal
Superficial  sensation
Temperature,  tactile 
and algic touch

Anterior,  posterior,  medial 
and  lateral  aspects;  
L2, L3, L4, L5, S1 and S2. 

Normal Normal

Deep sensation Kinesthesia and joint position were found negative as the 
patient  was  able  to  describe  the  movements  the  therapist 
was performed passively at both lower extremities. She was 
able  to  tell  when  the  movement  was  started  and  when 
stopped,  and  to  describe  the  movements  as  well  as  the 
position of flexion and extension of her big toe.   
Graphesthesia had found negative as the patient was able to 
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describe the "eight" shape therapist was draw on her lower 
extremities.

Lassegue manoeuvre Negative Negative
Reverse  Lassegue 
manoeuvre

Negative Negative

Standing  on  tiptoes, 
heels  and  squat 
position

S1, L5 and L4 Negative;  no 
S1,  L5  nor 
L4  lesion 
indirect 
signs.

Negative;  no 
S1,  L5  nor 
L4  lesion 
indirect 
signs.

Table No.18: Neurological examinations

3. 3. 20 Initial Examination Conclusion

In  the  initial  examinations,  patient's  posture,  DSS,  and  overall  stability  had 

found insufficient. In postural examinations, base of support had been found as narrow 

and has inequal weight bearing between the feet, with partially contact with ground; as 

left foot is bearing more body weight, while right foot is bearing weight mostly on the 

lateral  aspect,  with  inversion  position  which  manifests  in  a  bigger  arch  with  2cm 

differences between the feet;  and Achilles  tendon in a concave shape.  Although the 

foot's position, right foot's joints play had no great restriction. This fact indicates that 

the  foot  position  does  not  involved  bones  deformation,  but  the  reason  for  the  foot 

position is functionally.

Lower extremities had found in genu valgus position, and corresponsive to this 

hip adductor muscles had found shortened. Hip flexors in one and two joints had found 

shortened as well, and take part in her hip flexion position. Knees are slightly flexed in 

a fixed position as observed also in passive goniometry measurements;  right knee is 

slightly more flexed, probably due to partial rupture of ACL which occurred five years 

ago. In addition, hips are rotated internally, and had a limitation in range of motion in 

extension, flexion, external and internal rotation; this is also due to Coxarthrosis.

Pelvis position is not sufficient as well, with torsion, counterclockwise rotation, 

anteversion and right lateral tilt. The pelvic tilt might be due to leg length differences, 

but since there is no great anatomical difference between the legs, so functional length 

may be conductive to this tilted pelvis. 

Coccyx  was  painful  under  palpation;  sacrum  area  is  swollen  and  Gluteal 

maximus is hypertonic. The reason for the coccyx pain may be either corresponsive for 
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a known clinical picture of painful coccyx according Lewit, muscle disbalance, pelvic 

floor hyper tonus or due to arthrosis.

Shoulders  are  protruded  and  elevated,  right  shoulder,  which  patient  was 

complaining about initiation of pain, is more protruded than left one; however without 

limitation  in  range  of  motion.  Fascias  and  muscles  length  of  Pectoral  muscles  and 

Trapezius were found restricted and shortened. 

Patient postures show a picture of upper and lower crossed syndrome, so called 

Layer Syndrome, according Janda.

Regarding to spine mobility, spine is stiff and restricted in range of motion in all 

directions of motion, mostly in L spine, where deformities are present, with minimal 

motion only in Th-L spine;  as manifested in dynamic  spine examination  and spinal 

distances measurements. Furthermore, fascia in L spine had found very restricted.

Patient stability is poor. She is bearing her body weight more on left side of the 

body, as confirmed in two scales test and muscles tone palpation on the left side of the 

body,  especially  in  paravertebral  muscles  and  abdominal  muscles,  which  found 

hypertonic  comparing  to  right  side.  In  plumb  line  test,  her  upper  body  is  leaning 

relatively forward in relation to the plumb line. In addition, Vele test is positive with 

grade 2, which confirmed poor stability. Moreover, single leg stance test was revealed 

overall instability in both legs, and Trendelenburg test shows weakness of hip abductor 

muscles. Her gait is unstable as well, as gait stability modification was poor. Her deep 

stabilization system is weak, a fact which contribute to her poor overall stability. 

Patient neurological examinations were found negative.

Patient low back pain origins from spinal structural deformities which greatly 

affect and lead to poor posture and stability. According to last rehabilitation, a postural 

correction  along  with  strengthening  of  deep  stabilization  system,  had  substantially 

decreased her low back pain.  Therefore,  the goals of the treatment will be based on 

postural correction and stability improvement.

3. 4 Short-term and Long-term Physiotherapy Goals

3. 4. 1 Short-term Physiotherapy Goals

 Decrease low back pain

 Activation and strengthening of deep stabilization system 
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 Improvement base of support

 Increase ROM in hip and knee joints in extension directions 

 Release restricted fascia: Dorsal fascia bilateral in cranial and caudal directions, 

trunk lateral fascia, and thorax fascia bilateral, in all direction   

 Relaxation of hypertonic muscles

 Improve spine mobility

 Stretching and relaxation of shortened muscles: the hip flexors, hip adductors, 

Hamstring, Pectoralis major and minor, upper trapezius, levator scapulae, SCM 

and Scalene 

 Improve mobilization of restricted joints, especially in the right foot joints, and 

bilateral tibio-fiubla and patella, in all directions

3. 4. 2 Long-term Physiotherapy Goals

 Eliminate low back pain

 Control right shoulder pain

 Improve posture: improve of base of support, especially the right foot, improve 

the flexed knees and hips alignments, decrease as much as possible genu valgus 

position,  improve of rounded and forward shoulders, more in the right side; and 

decrease of protruded head position by decreasing the over lordotic c spine 

position

 Improve overall stability

 Improve gait quality: Improve stability while walking, improve right foot contact 

with the ground, improve alignment of the flexed hips and knees, improve of 

upper body position to be more upright, and to improve the swing of upper 

extremities (should be gain by improve of stability)

 Improve spine mobility in all regions, mainly in lumbar spine region, but also in 

upper thoracic area

 Maintain the results achieved by the short-term plan

 Education for self-therapy long term post-hospitalization. 

3. 4. 3 Therapy Proposal

 DNS according Kolar for deep stabilization system strengthening

 Conditioning exercises for deep stabilization system activation and strengthening

 Breathing exercises for deep stabilization system activation and strengthening
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 Sensory motor stimulation therapy according Janda

 Post isometric relaxation of hypertonic muscles

 Passive stretching of shortened muscles

 Mobilization of restricted joints according to Lewit  

 Modification of Brügger method by hot towel for restricted fascias and 

hypertonic muscles

 Soft tissue techniques, with emphasis to lumbar region, according Lewit

3. 5 Therapy Progress 

3. 5. 1 Day 1: 14.01.2020

Subjective

Low back pain in pain scale 1-10: 4.

Patient is motivated to begin the physiotherapy treatment, this is thanks to last 

successful  results  in  the  previous  hospitalization  in  the  hospital.  

Objective

Patient is energetic and intelligent women. She is cooperating and motivated to 

exercise.

Goals of today’s therapeutic unit

 Assessment of patient condition and initial examination of patient

 First exercises according to examinations outcomes

Proposed therapy 

 Initial examinations

Description of today's therapeutic unit 

 Examinations were done in the order shown above in initial kinesiological 

examinations section.

Results of today's therapeutic unit

Subjective

During examinations, patient had a low back pain and had difficulties in static 

standing  for  longer  time  than  two  minutes;  a  fact  which  forced  her  to  change  her 

position every few minutes.  In dynamic spine examinations  she felt  pain as well  as 

while hip passive movements examination. In spite the pain, she was happy and excited 

to be examined and looking forward for the next day therapy.
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Objective

Patient was cooperating and active during examinations, although the pain she 

had felt.  Unfortunately,  due to multiple physical examinations, there was no time to 

begin any treatment.

Self-therapy

Self-therapy was not proposed today. 

3. 5. 2 Day 2: 15.1.2020

Subjective

Low back pain in pain scale 1-10: 4. 

Patient mentioned she had a pain in her right shoulder, but said she is not willing 

to treat it at the moment. 

Objective

Patient had difficulties in bending forward to take off her shoes due to low back 

pain. Therapist respects patient request, to focus on her low back pain, and not to treat 

the shoulder pain directly;  Therefore,  therapy will  include posture improvement  and 

deep  stabilization  system  strengthening  exercises,  which  have  secondary  effect  on 

shoulder pain by improving overall stability.

Goals of today’s therapeutic unit

 Decrease low back pain

 Secondary control right shoulder pain

 Improve posture

 Release restricted fascia

 Relaxation of hypertonic muscles

 Activation and strengthening of deep stabilization system 

 Improve overall stability

Proposed therapy 

 Fascia release of dorsal fascia, in cranial, caudal, and lateral directions, and chest 

fascia 

 Soft tissue techniques (STT) by "S" wave and "horseshoe" shapes for L spine 

area, 
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 Dynamic breathing exercises for deep stabilization system (DSS) muscles 

activation

 Conditioning exercises with gymnastics ball for DSS

Description of today's therapeutic unit

 Relaxing and stretching back fascia in cranial, caudal, and lateral directions in 

prone position according Lewit

 Relaxing restricted Lumbar fascia, in prone position by modification of Brügger

 method with hot towel

 STT in L spine area bilateral

 Relaxing chest fascia bilateral in all directions, in supine position with flexed 

LE, correction of spine alignment and scapulae position on the bed. 

 Breathing exercises for DSS activation. Patient could perform abdominal 

breathing easily, therefore straightening of one lower extremity each time had 

been added. This exercise was more challenging for her. 

 Conditioning exercises and DSS strengthening with gymnastics ball, in supine 

position with LE in 90 degrees flexed on the ball with slight external rotation. 

First exercise patient elevated one leg each time with body position corrections. 

Second exercise includes rolling the ball by flexing hip and knees, while 

patient's body position corrected.

Results

Subjective 

Patient felt pain in L spine soft tissues area while performing STT due to high 

ST restriction. DSS and conditioning exercises were challenging for her.

Objective

Lumbar  fascia  was  very  restricted,  and the  therapy  according  Lewit  had  no 

sufficient effect due to high restriction. Therefore, Modification of Brügger method by 

hot towel for L spine area was added. Kibler fold examination by the end of the therapy 

were shown very slightly relief in cutis and subcutis layers. DSS strengthening were 

performed with a lot of physical tension from the patient side and required corrections 

while performing it. 

Self-therapy

Abdominal breathing exercises, with emphasis to straight spine alignment and scapulae 

position, with alternating LE elevation. 10 repetitions twice a day. 
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3. 5. 3 Day 3: 16.1.2020

Subjective

Pain scale 1-10:

Low back pain: 4

Right shoulder pain: 2

Objective

Therapist hypothesis for shoulder pain, is that it may origins from trigger points 

at upper Trapezius and Levator scapulae, which caused by faulty posture that lead to 

over activation of those muscles.

Goals of today’s therapeutic unit

 Prevent increasing of shoulder pain 

 Posture correct by shoulder and chest muscles relaxation 

 Release Lumbar fascia

 Strengthen DSS 

Proposed therapy

 Fascia relaxation of dorsal fascia in caudal and cranial directions, trunk lateral 

fascia and chest facia in all directions according Lewit

 PIR for Pactoralis minor, upper Trapezius, Levator scapulae and neck short 

extensors according Lewit

 STT for trigger points according Lewit

 Dynamic breathing exercises 

Description of today's therapeutic unit

 Fascia relaxation and stretching for dorsal fascia in prone position, lateral trunk 

fascia in sitting position, and chest fascia in supine position

 PIR was performed for mentioned muscles in supine position, 3 repetitions for 

each muscle, with longer relaxation period for upper Trapezius

 STT for trigger points in upper Trapezius and Levator Scapulae by manual 

sustain pressure and "S" shape for taut band in upper Trapezius, bilateral

 Breathing exercises in supine position.

Correction of scapulae position caudally and against treatment table was needed. 
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Abdominal breathing to lateral abdominal sides and to back aspect against 

therapist fingers. 

Dynamic breathing exercises accompanied with active retroversion of pelvis, 

with relaxed Gluteal muscles

Results

Subjective

By the end of therapy shoulder pain decreased to 1 in pain scale. Patient felt 

relaxation in shoulder area.

Objective

Upper Trapezius was very hypertonic and shortened grade 2 according Janda by 

the beginning of therapy, with trigger points and taut band. By the end of the therapy 

the muscles were still very tight, although better than the beginning. 

Self-therapy

 Abdominal breathing exercises, with emphasis to spine straight alignment and 

scapula position, with alternating LE elevation. 10 repetitions twice a day.

 Breathing exercises as instructed in today's therapy session

 Self-treatment PIR for upper Trapezius and Levator Scapulae according Lewit. 

Three repetitions, three times a day.

3. 5. 4 Day 4: 20.1.2020

Subjective

Over the weekend low back pain and right shoulder pain stayed in level 4 and 2 

in pain scale. Patient was performed her self-treatment

Objective

After the weekend patient  refreshed and ready to practice,  therefore therapist 

would like to continue with more complex exercises for DSS and proprioceptors.

Goals of today’s therapeutic unit

 Improve mobility of LE restricted joints

 Increase hip ROM 

 Improve LE position 

 Improve stability and proprioception
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Proposed therapy

 Mobilization according Lewit for restricted joints: 

Metatarsals joints, Lisfranc's joint - Dorsal direction, Chopart's joint - Dorsal 

direction, Sub-Talar - distraction, Talo-Calcaneu-Navicular – medial and lateral 

traction, Tibio-Fibular - dorsally and ventrally, Patella - cranio-caudally, caudal-

cranially, latero-medially and medio-laterally, and hip joint traction

 Release and stretch fascia of thigh and hip flexors according Lewit

 PIR and stretching of hip flexors and hip adductors according Lewit

 Sensory motor stimulation according Janda

Description of today's therapeutic unit

 Mobilization of LE joints in supine position, for mentioned joints in right foot, 

and Tibio-Fibula and patella according Lewit

 Fascia therapy for hip and thigh in supine position, thigh along longitudinal axis. 

 Traction of hip bilateral according Lewit

 Hip flexors PIR, patient is supine. Patient had difficulty to relax, thus therapist 

was holding her leg so she will be able to relax the muscles

 PIR for hip adductors muscles. Adductors are very short and hypertonic

 Sensory motor stimulation:

o Education of three points standing 

o Short foot training

o Correction of standing, and gently pushing the patient 

o Half step forward

o Half step forward on unstable soft surface

 Sitting on a gymnastic ball, legs on the floor, shoulders in 90 abduction, external 

rotation elbow in 90 flexion. Fingers abducted, and scapulae are caudally 

activated

 Sensory motor stimulation: 

o Unstable surface, forward and backward, laterally. 

o Unstable surface, keep the standing position against gentle push by 

physiotherapist

Results

Subjective
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During  half  step  forward  exercise,  shoulder  pain  had  started  to  develop, 

therefore we change the exercises  to  sitting on a gymnastics  ball,  and the pain had 

reduced.  Afterwards,  training  of  sensory  motor  stimulation  once  again  on  unstable 

surface, but the pain in the upper Trapezius area was renew.

Objective 

Foot's  joints  joint  play was free;  Patella,  Tibio-Fibula and hip joints  are still 

restricted although it was improved. During sensory motor stimulation training shoulder 

pain  in  upper  Trapezius  area  was  increased.  For  therapist  opinion,  this  is  due  to 

weakness of DSS, which made patient to over-use her shoulder in order to stabilize her 

body  as  compensation  for  her  weak  DSS.  Moreover,  her  proprioception  and  self-

awareness to her body position were poor.

Self-therapy

 Self-treatment PIR for upper Trapezius and Levator Scapulae according Lewit. 4 

repetitions, three times a day.

 Three points standing regime during daily activities

 Short foot exercises, 3 times a day

 Stretching of hip flexors in standing position: One leg forward and slightly 

flexed, pelvis is in retroversion, back leg is straight. Leaning forward for 30 

seconds on each leg. 3 times a day  

3. 5. 5 Day 5: 21.1.2020

Subjective

Pain scale 1-10:

Low back pain: 4

Shoulder pain: 5

Patient complains on increasing pain level in shoulders in upper Trapezius area 

bilateral, slightly more painful in right side

Objective

During  yesterday  sensory  motor  therapy  session,  right  shoulder  pain  was 

increased, and today patient is complaining bilateral shoulder pain. Therapist hypothesis 

for  the  reason  of  increasing  shoulder  pain,  is  due  to  weak  DSS and  poor  posture. 

Therefore,  therapist  will  focus  today  on  shoulder's  muscles  relaxation  and  posture 
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correction in order to reduce the shoulder pain, and on the same occasion to decrease the 

low back pain  

Goals of today’s therapeutic unit

 Decrease shoulder pain

 Decrease low back pain

 Improve posture 

 Strengthening DSS 

Proposed therapy

 Exoreceptors stimulation, fascia, and muscles relaxation by soft ball on back and 

shoulders

 STT for shoulder's muscles and low back area according Lewit

 STT for trigger points at upper Trapezius and Levator scapulae according Lewit

 PIR for Pectoralis Minor, upper Trapezius and Levator scapulae according Lewit

 DNS by Kolar

 Stretching of hip flexors 

 Breathing exercises

Description of today's therapeutic unit

 Therapy was started with Kibler's fold examination. L and TH-L area are still 

very restricted

 Exoreceptors stimulation, fascia, and muscles relaxation by soft ball in back and 

shoulders area in prone position

 Trigger points and taut band in Trapezius and Levator scapulae bilateral were 

treated by "S" shape and sustained pressure on trigger points bilateral  

 PIR for Trapezius and Levator scapula for muscle relaxation and trigger points 

release, according Lewit

 Lumbar fascia was treated by fascia shifting and "S" shape, according Lewit

 DNS by three months old baby prone position. Patient was struggling to keep her 

spine straight and to elevate her head, so as first treatment she kept the head on 

the floor. 

 DNS by five months old baby in a side lying position. Patient had difficulty to 

keep the position, so cushion was placed under her head and lower extremity for 

support. In this modification, patient was able to keep her spine straight, relax 

her lower back muscles and to depress the shoulder downward. Afterward she 
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succeeded to perform dorsal flexion of ankle, and to slightly elevate her leg and 

head above the placed cushions; by this movement activation of lateral 

stabilators of pelvis, Gluteus medius and minimus were occurred

 Hip flexors stretching while lower paravertebral muscles relaxed and lower 

scapula stabilators and core muscle activation: prone position on the treatment 

table, one foot is placed slightly forward flat on the floor, with knee slightly 

flexed with slightly hip external rotation and abduction. Pelvis is in retroversion 

by activation of abdominal muscles with relaxed lumbar paravertebral muscles. 

The other leg is straight on the treatment table. Spine is straight, and trunk is 

supported on the forearms as positioned in DNS three months years old baby; By 

this position stretching of hip flexors could occurred, with straight spine, 

stabilized scapulae and upper Trapezius could relaxed.

 Abdominal breathing exercises in supine position, with lower extremities flexed 

in 90 degrees lay on a chair. 

 PIR for Pectoralis minor bilateral. 3-5 ribs mobilization was examined, 

restriction was not found, so treatment was not performed. 

Results

Subjective

Despite patient  was exhausted by the end of the therapy, shoulders pain was 

decreased to 3 in pain scale, and patient was pleased.  

Objective

Patient  had  better  self-awareness  of  her  body,  and  was  cooperating  and 

following the therapist's instructions. The fact the shoulders pain decreased, confirmed 

the  hypothesis  that  combination  of  shoulders  relaxation,  posture  correction  and 

activation of DSS are the key to reduce shoulders pain 

Self-therapy 

 Three months old baby position, 3 repetitions twice a day

 Hip flexors stretching as previous session's instructions 

 Three points standing regime during daily activities

3. 5. 6 Day 6: 22.1.2020

Subjective
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Pain scale 1-10:

Low back pain: 3

Shoulder pain: 3

Objective

When patient entered the treatment room, she moved a bit more freely in the 

room comparing to previous days

Goals of today’s therapeutic unit 

 Decrease shoulder pain

 Decrease low back pain

 Improve posture

 Improve chest flexibility  

 Fascia and muscle relaxation of dorsal and chest fascia

Proposed therapy

 Relaxation and stretching of chest and dorsal fascia in cranial, caudal and lateral 

directions according Lewit

 PIR for Pectoralis Minor and neck short extensors according Lewit

 Traction of C spine; and scapula mobilization with unspecific ribs mobilization, 

according Lewit

 Activation of neck deep flexors and relaxation of superficial neck muscles

 C spine traction according Lewit

 DNS by Kolar

Description of today's therapeutic unit

 Relaxation of L, Th-L, C-TH and C spine paravertebral fascia, muscle, and 

trigger point treatment, and to upper, middle and lower Trapezius, Levator 

Scapulae and Supra Spinatus muscles, by modification of Brügger method by 

hot towel in prone position.

 Scapula mobilization and unspecific ribs mobilization, in prone position.

 Relaxation of chest fascia and muscles by modification of Brügger method by 

hot towel in supine position.

 Chest fascia stretching and relaxation in all directions in supine, bilateral

 PIR for Pectoralis Minor bilateral, in supine position according Lewit

 C spine traction in supine position according Lewit
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 PIR for Short extensors according Lewit

 Activation of neck deep flexors and relaxation of superficial neck muscles, by 

soft ball under the head in supine position, and actively neck flexion, extension 

and rotation.

 DNS by three months old baby prone position. Today patient could keep her 

spine straight and to elevate her head.

Results

Subjective

Patient felt relief in chest and neck regions

Objective

Patient could move her upper body and chest better. Moreover, today she was 

able to keep the three months old baby position by holding her head up and straight with 

straight spine

Self-therapy

 Three months old baby position, 3 repetitions twice a day

 Hip flexors stretching as previous session's instructions 

 Three points standing regime during daily activities

3. 5. 7 Day 7: 23.1.2020

Subjective

Pain scale 1-10:

Low back pain: 2

Shoulder pain: 2

Objective

Patient  feels  better  and  is  more  confident  when  walking,  therefore  therapist 

would like to train again sensory motor stimulation exercises.

Goals of today’s therapeutic unit

 Decrease low back pain

 Decrease shoulder pain

 Improve posture

 Improve stability 
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 Strengthening DSS

 L spine area fascia and muscles relaxation

 Increase range of motion of hip flexors and hip adductors

 Increase ROM of hip extension 

Proposed therapy

 STT for lumbar fascia

 Improve mobility of hip joint and decrease low back pain by mojzisova method

 PIR according Lewit and stretching of hip flexors and hip adductors

 Breathing exercises 

 Dynamic breathing exercises

 DNS according Kolar

Description of today's therapeutic unit

 L spine fascia and muscles relaxation by soft tissue techniques

 Mobility of hip joint by Mojzisova method in supine position, patient with 

flexed knees and hips, therapist passively perform "8" shape with her lower 

extremities close together. Starting with smaller "8" shape and gradually 

enlarged the shape. 

 Hip flexors relaxation by PIR according Lewit in supine position, with patient 

lying by the end of the treatment table. Patient had difficulty to relax, thus 

therapist was holding her leg to promote relaxation of the muscles. 

 Hip adductors PIR according Lewit in supine position according Lewit.

 Dynamic breathing exercises accompanied with active retroversion of pelvis, 

with relaxed Gluteal muscles. For DSS activation in supine position.

 DNS by three months old baby prone position. 

 DNS by 4.5 months old baby in prone position. Elbow and contralateral knee are 

slightly flexed and are pressed against the floor. Head is slightly turn towards the 

flexed knee. Patient could not elevate her head and trunk above the floor, 

therefore modification with head on the floor was performed. With this position 

DSS was activated, and stretching for hip adductors performed. This position 

was performed bilaterally. 

Results

Subjective

Patient was exhausted by the end of DNS exercises

55



Objective

Although patient was exhausted by the end of the therapy, she could perform the 

required positions in an adequate performance.

Self-therapy 

 Hip flexors self-treatment PIR according Lewit

 Hip flexors stretching as previous session's instructions 

 Hip adductors PIR self-treatment according Lewit

 Mojzisova "8" shape self-treatment, by passively moving her lower extremities 

by her own hands on her knees

 Three points standing regime during daily activities

3. 5. 8 Day 8: 24.1.2020

Subjective

Pain scale 1-10:

Low back pain: 2

Shoulder pain: 1

Objective

Kibler's  fold  is  less  restricted  in  upper  Th  area,  but  has  only  a  slight 

improvement in L spine area.

Goals of today’s therapeutic unit

 Decrease low back pain and shoulder pain

 Improve posture

 Improve stability

 L spine area soft tissue relaxation

 Pelvic floor muscles assessment and treatment if will be needed, depends on the 

results

Proposed therapy

 STT in L spine paravertebral muscles area

 Fascia relaxation and stretching of dorsal fascia, in cranial, caudal and lateral 

directions according Lewit

 Soft tissue techniques by "S" wave and "horseshoe" shapes for L spine area

 Relaxation by PIR for Gluteus maximus, Biceps femoris, and Piriformis muscles
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 Stretching of Triceps Surea muscles

 Sensory motor stimulation exercises 

Description of today's therapeutic unit:

 Fascia relaxation of dorsal fascia in caudal and cranial direction in prone 

position, and trunk lateral fascia according Lewit.

 Soft tissue techniques by "S" wave and "horseshoe" shapes for L spine area

 When patient was in supine position, out-flare of right ilium and in-flare of left 

ilium was noticed. Therapist performed PIR for neck short extensors, and the 

position was immediately improved.

 Pelvic floor activation assessment in prone position: 

o Coccyx region: hypotonic bilateral 

o Anus region: hypotonic bilateral

o Vagina region: hypotonic bilateral

o Quality of active contraction: poor.

Treatment: Education and training of pelvic floor muscles activation 

 Gluteus maximus and Piriformis muscles PIR in prone and semi-prone position 

according Lewit. 

 Biceps femoris PIR in supine position according Lewit.

 Stretching of Triceps Surae in standing position. Forward leg is with flexed knee 

for soleus muscle, while backward leg is with knee extended for gastrocnemius 

 Sensory motor stimulation exercises: 

o Stepping on spiky surface for exoreceptors stimulation

o Correction of standing, and gently pushing the patient 

o Half step forward

o Half step forward on unstable soft surface

o Unstable surface, forward and backward tilting, laterally. 

o Unstable surface, keep the standing position against a gentle push by 

physiotherapist

Results

Subjective

Patient  was  happy  for  the  fact  she  could  perform  sensory  motor  exercises, 

without feeling shoulder pain. 

Objective
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While  performing  sensory  motor  stimulation  exercises,  patient  was  able  to 

perform  the  required  exercises,  without  pain  in  her  shoulder.  Patient  stability  was 

improved and her DSS is stronger than first therapy, as she could perform the exercises 

without appearance of secondary pain. 

Self-therapy

 PIR for hip flexors, adductors, and Hamstrings in supine position by thera-band 

and flexed hip with extended knee; Self-therapy according Lewit. Twice a day, 2 

repetitions for each muscle.

 Pelvic floor muscles activation, 5 repetitions, 5 times a day

 Three months old baby position, 2 repetitions once a day. With emphasis on 

abdominal muscles activation with Gluteal muscles relaxation

 Three points standing regime during daily activities

3. 5. 9 Day 9: 27.1.2020

Subjective

Pain scale 1-10:

Low back pain: 1, increasing to 2 while bending forward

Shoulder pain: 0

Objective 

Patient  is  in a good mood after  the weekend, because the shoulder  pain had 

eliminated,  and the low back pain had diminished.  Patient is almost pain free while 

walking and sitting, but when she is bending to take off her shoes, she has a pain and 

still try to avoid a full flexion.   

Goals of today’s therapeutic unit

 Decrease low back pain

 Improve posture 

 Improve stability

 Paravertebral muscles relaxation, with emphasis to L spine region

 Strengthening of DSS

 Improve proprioception 

Proposed therapy

 STT in L spine paravertebral muscles area
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 Fascia relaxation of dorsal fascia, in cranial, caudal and lateral directions 

according Lewit

 Soft tissue techniques by "S" wave and "horseshoe" shapes for L spine area

 Rectus abdominis stretching with chest and Th spine flexibility exercise

 Joint mobilization according Lewit of Metatarsals joints, Lisfranc's joint - Dorsal 

direction, Chopart's joint - Dorsal direction, Sub-Talar - distraction, Talo-

Calcaneu-Navicular - medial and lateral Traction, Tibio-Fibular - dorsally and 

ventrally, Patella - cranio-caudally, caudal-cranially, latero-medially and medio-

laterally, and hip joint traction

 DNS according Kolar

 Sensory motor stimulation

Description of today's therapeutic unit

 STT and fascia relaxation and stretching of low back, according Lewit

 Exercise for Rectus abdominis stretching with chest and Th spine stretching and 

mobility: patient is sitting on her anterior Tibia with knees and hip flexed, while 

her upper extremities are straight forward. Then she is leading the movement 

from her head next to the ground, until the head is up, and her upper body is 

supported on her hands. Afterwards she is curling back to initial position and 

repeating this cycle 4 times. 

 PIR for hip adductors and flexors in supine position

 Mobilization of LE joints, in supine position, for mentioned joints in right foot, 

and Tibio-Fibula, patella and hips.

 DNS by 3 and 4.5 months old baby in prone position.

 Sensory motor stimulation exercises: 

o Stepping on spiky surface for exoreceptors stimulation

o Correction of standing, and gently pushing the patient 

o Correction of standing, and catching a ball from different directions 

o Half step forward

o Half step forward on unstable soft surface

o Unstable surface, forward and backward, laterally. 

o Unstable surface, keep the standing position against gentle push by 

physiotherapist and catching a ball from different directions 

Results
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Subjective

Patient  feels  stronger  and  more  stable  while  performing  sensory  motor 

stimulation exercises

Objective

Patient can perform in a better manner sensory motor stimulation exercises. 

Self-therapy

 PIR and stretching of Hamstrings. 3 repetitions, once a day. 

 PIR for hip adductors, flexors and Piriformis. 3 repetitions, once a day.

 Stretching of hip flexors: forward lower extremity in hip and knee flexion 90 

degrees, backward leg knee is on the floor. Patient leaning forward as much as 

she can with pelvis in retroversion. Keep the position for at least 30 seconds.

 Exercise for Rectus abdominis stretching with chest and Th spine stretching and 

mobility, as instructed in therapy session, twice a day. 

3. 5. 10 Day 10: 28.1.2020

Subjective

Pain scale 1-10:

Low back pain: 1, increasing to 2 while bending forward

Stiffness and pain are slightly more dominant in the morning time, but decreases 

during the day.

Objective

Patient  is  almost  pain  free  while  walking and sitting.  Although when she  is 

bending forward, she has a slight pain. Today is her last hospitalization day, therefore I 

would  like  to  focus  on  home  self-treatment  education.  

Goals of today’s therapeutic unit: 

 Final kinesiological examinations 

 Education for home self-treatment, in order to maintain therapy results 

Proposed therapy

 PIR and stretching education

 Education of correct standing position and three points standing

 Repetition and clarification of self-therapy exercises

Description of today's therapeutic unit
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 Final kinesiological examinations were performed

 PIR self-therapy according Lewit, a quick repetition for hip flexors, hip 

adductors, Piriformis, Hamstrings and Pectoralis minor.

 Hip flexors stretching in high standing.

 Pectoral muscles stretching: Standing next to the door frame, shoulder and elbow 

in 90 degrees flexion, forearm against the door frame. Ipsilateral leg steps 

forward with slightly flexed knee, and muscle stretching occurs. Patient can 

change the forearm height level and by this action to change the part of 

Pectoralis stretched.

 Photos and videos of DNS positions had been taken for patient use, with 

instructions and highlights. 

 Three points standing regime during daily activities

 Education of a correct manner of using of cross trainer machine: Patient had 

mentioned she is using in her home cross trainer machine. Therapist was 

watching patient using the machine in the gym and corrected the way she is 

training. Lower extremities position and instructed her not to assist the upper 

extremities while using the machine, to avoid tension in shoulders and body 

instability. 

Results

Subjective 

Patient  is  satisfied  from  the  treatment  sessions,  as  her  low  back  pain  had 

reduced, and her shoulder is pain free

Objective 

Patient was listening carefully and followed all instructions. Therapist suggested 

to patient various exercises, so she can choose and change it as she wants. Photos and 

videos had been taken thus patient will not forget the correct manner of the exercises. 

Self-therapy suggestion

 Exercises as described in this therapy session 

 Exercise for Rectus abdominis stretching with chest and Th spine stretching and 

flexibility, as instructed in previous therapy session. 

 Strengthening of hip abductors: side lying, lower extremity flexed and upper in 

straight. 10 repetitions of abduction twice a day, twice a week.

 Stretching of Triceps Surea muscles as instructed in previous therapy sessions.
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 Spine general mobility in sitting position. Rotations, side bending accompanied 

with upper extremities movements.

 PIR self-therapy for lower paravertebral muscles: Supine position, hips and 

knees are flexed, patient holding with hands her knees. Patient during maximal 

flexion, pressing the knees down. Holding for 10 seconds, inhaling, holding her 

breath and relaxing with exhalation while flexing her hip until finding a new 

ending position, if possible. This position can be used only for stretching as well.

General instructions:

o DNS should be performed three times a week. 

o Pelvic floor 10 contraction repetitions twice a day. 

o Spine mobility and hip "8" exercise: once a day every morning. 

o Stretching and PIR patient may choose by the patient for each day 2 

muscles exercises. 

o Hip flexors stretching should be perform 4 times a week.

Recommendation of Yoga classes for DSS strengthening and muscle relaxation 

was suggested. 

3. 6 Final Kinesiological Examination

3. 6. 1 Static Examination of Posture

3. 6. 1. 1 Plumb Line Test

Anterior 
view

Plumb  line  between  the  feet,  through  the  knees  which  are 
slightly touching each other in genu valgus position. Umbilicus 
and sternum are slightly right to the plumb line, and head is 
slightly tilting to the right. 

Lateral 
view

Right side:
Slightly anterior to lateral malleolus, go through the knee joint 
axis,  very slightly posterior to hip joint axis, on L vertebrae 
bodies, posterior to shoulder, C spine and ear. Shoulder is very 
slightly more forward than left one.
It is visible that the body is tilting forward as the weight is bear 
on anterior aspect of the foot.
Left side:
Slightly anterior to lateral malleolus, go through the knee joint 
axis  and  very  slightly  anteriorly  to  hip  joint  axis,  on  L 
vertebrae  bodies,  slightly  posterior  to  shoulder,  C spine and 
ear. 
It is visible that the body is tilting forward as the weight is bear 
on anterior aspect of the foot.

Posterior 
view

Plumb line is between the heels, go through the knees which 
are slightly touching each other. Gluteal cleft is slightly right to 
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the  plumb  line  due  to  a  pelvic  tilt,  and  plumb line  is  very 
slightly left  to spinous process. head is slightly tilting to the 
right.

Table No. 19: Plumb line test

3. 6. 1. 2 Static Segmental Alignment

Anterior 
view

Patient's  base of  support  is  narrow. Right  foot  bears  weight 
slightly more on the lateral part of the foot. The mentioned foot 
is slightly inverted and has a slight bigger arch, about 3.5cm, 
comparing  to  left  side  which  has  about  3cm.  Left  foot  is 
slightly  more  dominant  in  body  weight  bearing,  and  her 
stability  is not ideal.  Genu valgum position observed, where 
knees are slightly touching each other, and LE are in internal 
rotation and adduction from hip joint. Pelvis rotates forward in 
right  side,  and  left  side  is  higher.  While  observing 
thoracobrachial triangle, is visible that left side is smaller than 
right. Upper rectus abdominis is only slightly hyper activated 
in both sides, while lower seems to be slightly hypo activated. 
Right  shoulder  is  only  very  slightly  higher  and  a  bit  more 
protruded comparing to the left one, and her head is slightly 
tilted to the right.

Lateral 

view 

Right side

Right  foot  is  slightly  backward  than  left,  slightly  external 

rotated, and weight bears slightly more on 5th metatarsal head 

area.  Knees and hips are  straight,  although the right  knee is 

very  slightly  flexed.  Pelvis  is  anteverted  and  rotate  forward 

from right side. L spine is flattened, Th-L spine is in lordotic 

position.  C-Th  spine  is  in  kyphotic  position  and  C spine  is 

slightly hyper lordotic and forward. Lower abdominal muscles 

are  hypotonic,  although  are  more  activated  than  initial 

kinesiological  examination,  while  the  upper  are  slightly 

hypertonic.  Shoulders are elevated and protruded forward, as 

well as the head. 
Left side

Left foot is slightly forward than right foot, and weight bears 

more on the forefoot region. Knees and hips are straight. Pelvis 

is anteverted. Abdominal muscles are in normal activation in 

upper and lower parts. L spine is flattened,  Th-L spine is in 

lordotic  position.  C-Th  spine  is  in  kyphotic  position  and  C 
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spine  is  slightly  hyper  lordotic  and  forward.  Shoulders  are 

slightly protruded forward,  right is  a  bit  more than left,  and 

both are slightly elevated. The head is protruded forward. 
Posterior 

view

Left leg is slightly forward and bearing more weight than right 

leg. Left foot is in normal weight bearing and position, while 

right  heel  is  slightly  inverted.  Along  with  that,  the  right 

Achilles tendon has a slight medial concave curve and the foot 

is slightly external rotated. Popliteal lines are in the same level. 

Genu valgum is visible, as the knees are in a light contact. Left 

subgluteal  line  is  slightly  higher  than  right.  Around  sacrum 

area slight swollen is visible. Pelvis is higher on the left side 

and rotates forward from the right. Paravertebral muscles are 

hypertonic,  mostly  at  L  and  Th-L.  Left  side  muscles  are 

slightly  more  prominence.  Middle  Th  is  less  hypertonic 

compare to other regions. Both right and left scapulae medial 

borders  are  prominent,  more  in  the  inferior  angle.  Right 

shoulder is slightly higher than left. Head is slightly tilted to 

the right side.    
Table No. 20: Static segmental alignment

3. 6. 1. 3 Palpation of Pelvis

Pelvis is in a slight anteversion position, has right lateral tilt (left iliac crest is 

higher), and the rotates counterclockwise. Pelvis has a slight torsion, where right SIPSs 

rotates forward. 

3. 6. 2 Palpation of Coccyx and Pelvis

Coccyx is painful under palpation. Scrum and soft tissues around are slightly 

swollen but pain free.

3. 6. 3 Specific Testing

3. 6. 3. 1 Standing on Two Scales

Right 28kg

Left 30kg
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Table No. 21: Standing on two scales

 Normal balance. 

3. 6. 3. 2 Trendelenburg Sign

Right leg Positive,  with  elevation  of  contralateral  pelvis,  as 
compensation n mechanism.

Left leg Positive,  with  elevation  of  contralateral  pelvis,  as 
compensation mechanism.

Table No. 22: Trendelenburg sign

Both are positive, patient was a bit more stable comparing to initial 

examinations, as she was able to stay for few seconds on the leg. 

3. 6. 3. 3 Vele Test

Right leg Grade 2, slightly

Left leg Grade 2

            Table No. 23: Vele test

3. 6. 4 Modification of Standing

3. 6. 4. 1 Single Leg Stance Test

Right leg Unstable, with left pelvis elevation as compensation
Left leg Unstable,  with right pelvis  elevation  as compensation,  less 

stable than right leg.
Table No. 24: Single leg stance test

Both are positive, although she was a bit more stable than initial examinations, 

and she was able to stay for few seconds. 

3. 6. 5 Dynamic Spine Examination

Backward While performing extension, spine is very stiff and restricted 
in all regions. The only region which the movement is minimal 
is in Th-L spine.

Sideways Right:  
Movement  is  in  lower  Th region,  with trunk slight  forward 
bending. Patient had a limitation in ROM, tiptoes are above the 
knee joint.
Left:  
Movement  is  in  lower  Th region,  with trunk slight  forward 
bending. Patient had a limitation in ROM, tiptoes are above the 
knee joint.

Forward The motion is mostly exerted from hip joint, with motion of 
upper Th and C spine, when upper Th is in hyper kyphosis. 
Th-L and L spine areas are restricted and flat. 

Table No. 25: Dynamic spine examination

3. 6. 6 Spinal Distances

Thomayer's Positive,  as  the  distance  from  floor  was  18cm.
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distance
(Flexibility  of 
whole spine and hip 
joint)

Patient could return to upright position, without assisting her 
hands on leaning on her knees. 

Shober's  distance
(Mobility  of 
Lumbar spine)

Positive,  as  elongation  of  Lumbar  spine  was  2cm.

Stibor's  distance
(Thoracic  and 
Lumbar spine)

Positive,  with  elongation  of  spine  by  6cm  

Lateral  flexion
(Whole  spine  in  a 
side bending)

Positive
Right: 12cm
Left: 11cm 

Table No. 26: Spinal distances

3. 6. 7 Scar Examination

Patient had reported about a right side ovariectomy, but on examination no scar 

had been found. 

3. 6. 8 Anthropometric Measurements

Lower extremities
Anatomical length Right: 76cm

Left: 77cm

Functional length Right: 85cm
Left: 86cm

Table No. 27: Anthropometric measutments

3. 6. 9 Muscle Length Examination According Janda and Kendall

Muscle Janda Kendall 
Hip flexors
One-joint muscles

R:  Excessive  shortness
L:  Excessive  shortness
But less short than initial 
examinations

Hip flexors
Two-joint muscles

R:  Excessive  shortness.  
L:  Excessive  shortness.  
Tensor  fascia  latae, 
Rectus Femoris and Psoas 
major  are  significantly 
shorted in both sides

Hip adductor muscles R: Grade 2
L: Grade 2
One and two joints were 
found shorted

Hamstring muscles R: Excessive shortness
L: Excessive shortness

Pectoralis major Lower  (sternal)  part  
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R:  Moderate  shortness
L: Moderate shortness
Upper  (clavicular)  part  
R:  Slight  shortness
L: Slight shortness

Pectoralis minor R: Grade 2
L: Grade 2

Trapezius
Upper part

R: Grade 1
L: Grade 1

Levator scapulae R: Grade 1
L: Grade 1

SCM R: Grade 1
L: Grade 1

Scalene R: Grade 1
L: Grade 1

Table No. 28: Muscle length examination according to Janda and Kandall

3. 6. 10 Range of Motion Measurements

 Goniometry measurements

Right Left
LE A-ROM P-ROM A-ROM P-ROM
Hip joint S 10/30 

– 0 – 
120/135

S 0 – 0 – 95 S 0 – 0 – 100

Hard barrier in 
extension

S 0 – 0 – 95 S 0 – 0 – 110 
Hard barrier in 
extension

F 30/50 
– 0 -
10/30

F 30 – 0 –25 F 35 – 0 – 30 F 30 – 0 – 25 F 35– 0 – 30 

T 45/60-
0-30/45

T 30 – 0 –20 T 35 – 0 – 25 T 30 – 0 – 15 T 35 – 0 – 20  

Knee S 0/10 – 
0 – 
125/160

S 5 - 5 – 130 S 5 – 5 – 135 S 0 – 0 – 135 S 0 – 0 – 145 

Table No. 29: Goniometry measurements

 Active and passive movements evaluation:

No  limitation  in  range  of  motion,  neither  in  flexion,  extension,  abduction, 

horizontal adduction, internal nor external rotation. 

3. 6. 11 Muscle Tone Palpation

Muscle Right Left
Gluteus  medius  and 
minimus

Hypotonic

Painful under palpation

Hypotonic
Painful under palpation

Gluteus maximus Hypertonic Hypertonic
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Gastrocnemius Lateral  and  medial  heads 
are in hypertonic caudal to 
cranial parts
Both  sides  are  less 
hypertonic  than  initial 
examination

Lateral and medial heads are 
in  hypertonic  caudal  to 
cranial  parts

Soleus Hypertonic Hypertonic
Biceps femoris Hypertonic

Both  sides  are  less 
hypertonic  than  initial 
examination

Hypertonic

Semimembrenosus 
and semitendenosus

Hypertonic
Both  sides  are  less 
hypertonic  than  initial 
examination

Hypertonic

Adductors Hypertonic
Both  sides  are  less 
hypertonic  than  initial 
examination

Hypertonic

Piriformis Hypertonic Hypertonic
Paravertebral muscles Hypertonic in all regions.

Hypertonicity  is  more 
significant in L, Th-L and 
upper  Th  regions.
Both  sides  are  less 
hypertonic  than  initial 
examination

Hypertonic in all regions.
Hypertonicity  is  more 
significant  in  L,  Th-L  and 
upper Th regions.
Left  side  has  slightly  more 
hypertonic than right side

Calf extensors Slight hypertonic Slight hypertonic
Rectus Femoris Hypertonic

Both  sides  are  less 
hypertonic  than  initial 
examination

Hypertonic

Vastus medialis Very slight hypertonic Very slight hypertonic
Vastus lateralis Very  slight  hypertonic

Both  sides  are  less 
hypertonic  than  initial 
examination

Very slight hypertonic

Rectus Abdominis Lower  part:  slightly 
hypotonic
Upper  part:  Slightly 
hypertonic

Lower  part:  slightly 
hypotonic
Upper  part:  Slightly 
hypertonic

Pectoralis Minor Hypertonic
Both  sides  are  less 
hypertonic  than  initial 
examination

Hypertonic

Pectoralis Major Upper,  middle  and  lower 
parts are in hypertonic

Upper,  middle  and  lower 
parts are in hypertonic

Trapezius Hypertonic  in  upper 
region.  Trigger  point  and 
taut  band  are  present, 

Hypertonic  in  upper  region. 
Trigger  point  and  taut  band 
are  present,  although  less 
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although  less  than  initial 
examination.  Middle  and 
lower parts are in normal 
tonus

than  initial  examination. 
Middle and lower parts are in 
normal tonus

Levator Scapulae Hypertonic
Both  sides  are  less 
hypertonic  than  initial 
examination

Hypertonic

SCM Hypertonic Hypertonic
Table No. 30: Muscle tone palpation

3. 6. 12 Fascia Examination

Back
Dorsal fascia 
Right and left sides

Cranial  direction:  Restricted,  but  less 
restriction  had been  felt  comparing  to  initial 
examination
Caudal direction: Very restricted

Trunk lateral fascia 
Right and left sides

Restricted

Thorax region
Pectoralis Major
Right and left sides

Cranio-lateral direction: 
Restricted
Lateral direction: 
Restricted
Dorso-lateral:  
Restricted

Table No. 31: Fascia examination

3. 6. 13 Kibler Fold (cutis and sub-cutis)

Along paravertebral area is very restricted and unable to form the fold in L and 

Th-L areas. In upper Th there is a retraction, although less than initial examination. Left 

side is more restricted along the spine.

3. 6. 14 Gait Pattern

Patient has relatively short steps, while right leg stride length is slightly shorter 

than left. Weight distributes equally on both feet, without leaning significantly more on 

lateral edge of right foot. While walking, her hips are only slightly flexed and internally 

rotated, knees are slightly flexed, the right side is a bit more flexed than left, and knees 

are not reaching to full extension, but are only slightly flexed, and are touching each 

other. Shoulders are slightly elevated and protruded forward as well as her head and her 

upper trunk. Spine and back muscles are stiff with minimal rotation and motion. Arms 
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are swinging freely from the shoulders. Her pelvis is rotating while walking. Overall 

stability while walking improved, although it is still not ideal.

3. 6. 15 Gait Pattern According Janda

Proximal gait pattern.

3. 6. 16 Gait Modifications

While  walking  on a  narrow basis,  patient  was  unstable  and was not  able  to 

complete the path, although performances were slightly improved comparing to initial 

examination,  as  patient  was able  to  walk few steps  farther.  Walking backward  was 

performed with a slight hip extension, which indicate on weakness of Gluteus maximus. 

Upstretched arm gait revealed instability and weakness of hip abductors. Walking on 

tiptoes, heels and squatting without pathological signs relating to S1, L5 nor L4 lesion.

3. 6. 17 Deep Stabilization System Examination

According Australian approach

Segmental multifidi Weak  activation  of  m.  multifidi  was  felt  under  therapist's 
fingers

Transverse abdominis Patient  was able  to flatten her  abdominal  wall,  although it 
was accompanied by muscle synkinesis

Test  with  loading  of 
lower extremities

While  elevating  the  lower  extremity,  patient  performed  a 
hyper  lumbar  lordosis  s  with  hip  flexion  in  both  sides, 
accompanied by pelvis rotation.
Right and Left leg had shown the same pattern

Table No. 32: Deep stabilization system examination according Australian approach

3. 6. 18 Joint Mobilization Examination

Joint Right Left
Metatarsals joints
Between individual joints

1-2:  Slightly  restricted
3-5: No restriction

1-2:  Slightly  restricted
3-5: No restriction

Screening of all foot's joints
Rotation test: 
Eversion and Inversion

Eversion:  No  restriction 
Inversion: No restriction

Eversion:  No  restriction
Inversion: No restriction

Lisfranc's joint 
(tarsometatarsal joint)
Dorsal direction

No restriction No restriction

Chopart's  joint  (transverse 
tarsal joint)
Dorsal direction

No restriction No restriction

Sub-Talar  (Talo-calcaneus)
Distraction

No restriction No restriction

Talo-Calcaneu-Navicular
Traction:  medially  and 
laterally

Medially  and  laterally:
No restriction

Medially  and  laterally:  
No  restriction

Talo-crural No restriction No restriction
Tibio-Fibular Dorsally:  Very  restricted Dorsally:  Very  restricted
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Dorsally and ventrally Ventrally: Restricted
Right leg is more restricted 
than left leg.  

Ventrally: Restricted

Patella
Cranio-caudally Restricted Restricted
Caudal-cranially Slightly restricted Slightly restricted
Latero-medially Slightly restricted Slightly restricted
Medio-laterally Restricted Restricted

Table No. 33: Joint mobilization examination

3. 6. 19 Neurological Examinations

Right Left
Deep tendon reflexes Patellar reflex L2-4 Normal Normal

Achilles  tendon  reflex  L5-
S2

Normal Normal

Medio plantar reflex L5-S2 Normal Normal
Superficial  sensation
Temperature,  tactile 
and algic touch

Anterior,  posterior,  medial 
and  lateral  aspects;  
L2, L3, L4, L5, S1 and S2. 

Normal Normal

Deep sensation Kinesthesia and joint position were found negative as the 
patient  was  able  to  describe  the  movements  the  therapist 
was performed passively at both lower extremities. She was 
able  to  tell  when  the  movement  was  started  and  when 
stopped,  and  to  describe  the  movements  as  well  as  the 
position of flexion and extension of her big toe.   
Graphesthesia had found negative as the patient was able to 
describe the "eight" shape therapist was draw on her lower 
extremities.

Lassegue manoeuvre Negative Negative
Reverse  Lassegue 
manoeuvre

Negative Negative

Standing  on  tiptoes, 
heels  and  squat 
position

S1, L5 and L4 Negative;  no 
S1,  L5  nor 
L4  lesion 
indirect 
signs.

Negative;  no 
S1,  L5  nor 
L4  lesion 
indirect 
signs.

Table No. 34: Neurological examinations

3. 6. 20 Final Kinesiological Examination Conclusion 

Patient posture, DSS strength and overall stability were improved comparing to 

first day of hospitalization; thereby, low back pain had been diminished, and shoulder 

pain that increased during first days of the therapy, were ceased by the end. Thus, goals 

were achieved, and treatment plans were successful. Evidence for improvements can be 

seen in base of support which were corrected, as right foot position had been improved 

significantly.  Weight  is  now bearing  only slightly on the lateral  edge,  with a  slight 
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inverted foot position, with arch measured only 3.5cm and not 5cm as it was before. 

This compared to left foot which has 3cm arch. Moreover, Achilles tendon position has 

only  a  slight  medial  concave  curve.  Weight  bearing  between  the  legs,  has  a  better 

balance  with  2kg  differences  instead  of  4kg.  Additionally,  while  walking,  Weight 

distributes equally on both feet,  without leaning on lateral  side as she used to walk 

before the therapy. 

Concerning to posture, from lateral view, is visible that the body alignment and 

weight bearing were improved, as the plumb line no longer positioned posteriorly to 

knee joint and shoulders and anteriorly to hip joint, but is go through the knee joint axis 

and  only  slightly  anteriorly  to  hip  joint  and  posteriorly  to  shoulder  joint.  

Knees  and hips position  had been straightened,  as  can be seen in  postural  and gait 

examinations.  Goniometry  measurements  show  neutral  0  degrees  of  hip  starting 

position,  with  flexion,  abduction,  internal  and  external  rotation  range  of  motion 

improvements. Unlike the initial examinations, internal and external rotation were pain 

free.  Muscle  length  of  hip  flexors  was  also  improved.  Knees  starting  position  was 

bilateral improved as well as the hips, as right knee is now fixed in 5 degrees and left in  

0. Flexion range of motion improved in 5 degrees. Genu valgum position is still present, 

but slightly better than before. 

Pelvis lateral  tilt,  anteversion,  torsion position,  and left subgluteal line which 

used to be in different levels have now smaller differences. Functional length of lower 

extremities was decreased from 2cm difference to 1cm in right leg. Left Popliteal line 

which were higher, now is in the same level as the right one.

Left  thoracobrachial  triangle  is  smaller  than right,  but  the trunk muscles  are 

stronger  as  the  medial  part  of  the  triangle  is  a  bit  flatter  than  initial  observation. 

Abdominal muscles are more balanced, as upper abdominal muscles are only slightly 

hyper activated while lower are slightly hypo activated, this could be felt also under 

palpation.  L  and  Th-L  regions  of  paravertebral  muscles  are  still  hypertonic  with 

restricted fascia, while the upper Th and C spine regions are slightly more relaxed, as 

confirmed in Kibler fold, fascia examination and muscle palpation. Shoulders position 

had been improved also, as the right shoulder is no more very significantly forwards 

comparing to the left, and the protruded and elevated shoulders, are less severe than the 

beginning;  as  muscle  length  test  manifested  in  grade  1  in  Trapezius  and  Levator 
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Scapulae muscles, instead of grade 2. Generally, numerous of the muscles which were 

examined are still hypertonic, but the tone is slightly better than initial palpation. 

Spine  mobility  was  improved  as  well,  as  dynamic  spine  movements  were 

performed almost pain free, and patient did not need to assist her knees, by leaning on 

them while straiting up from flexion position. An improvement was also measured in 

each of spinal distance examinations, an indication on improvement in spine mobility, 

which supported also in soft tissues relaxation in L-Th and Th-C regions, like fascia 

examination in cranial direction and muscle palpation show. The L spine region is still 

very restricted in mobility, as Shober's distance revealed, and facia and Kibler fold were 

identical to initial examinations. 

Patient is more stable, as her arm could swing more freely while walking, and 

she  was  able  to  stand  on  one  leg  for  few  more  seconds.  In  Vele  test  a  slight 

improvement in right foot toes pressing was observed, and her deep stabilization system 

activation was better than beginning, a fact that project on her stability. 

3. 7 Evaluation of the Effect of the Therapy

Initial Examination Final Examination
Posture

Feet position and weight bearing
- Right 

Position: Inversion
Arch: 5cm 
Weight bearing is mostly on 
lateral edge  

- Left 
Position: Normal
Arch: 3cm
Bears more body weight than left

Feet position and weight bearing
- Right  

Position: slightly inverted
Arch: 3.5cm

- Left 
Bears more of the body weight, 
although not significantly

Right Achilles Tendon 
- Has a medial concave curve

Right Achilles Tendon 
- Has a slight medial concave 

curve
Lower Extremities and Pelvis

- Genu Valgum, knees are in 
contact

- Left popliteal lines is slightly 
higher than right 

- Knees and hips are slightly 
flexed

- Left subgluteal line is higher 

Lower Extremities and Pelvis
- Genu Valgum, knees are in a 

slight contact 
- Popliteal lines are in the same 

level
- Knees and hips are straight 
- Left subgluteal line is only 

slightly higher than right 
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than right 
- Pelvis has right lateral tilt

- Pelvis has a slight right lateral 
tilt

Trunk
- Upper abdominal muscles are 

hyper activated while lower are 
hypo activated

- Paravertebral muscles are in 
hyper tonus, mostly at L, Th-L 
and C-Th areas

- Shoulders are protruded forward, 
right is more significantly than 
left, and both are elevated, right 
side is higher

- From lateral view, plumb line is 
positioned posteriorly to knee 
joint and shoulders and 
anteriorly to hip joint

Trunk
- Upper abdominal muscles are 

only slightly hyper activated 
while lower are slightly hypo 
activated

- Paravertebral muscles are in 
hyper tonus, mostly at Th-L and 
lower Th areas

- Shoulders are less protruded 
forward, 
right is a bit more than left, and 
both are a bit elevated

- From lateral view, plumb line is 
go through the knee joint axis 
and only slightly anteriorly to 
hip joint and slightly posterior to 
shoulder joint. 

Pelvis Palpation
Pelvis is in anteversion position, 

has a right lateral tilt  (left iliac crest is 
higher).  
Pelvis has a torsion, where right SIPSs 
rotates forward

Pelvis is in the same position as 
initial  examination,  but  has  small 
improvements in the position 

Standing On Two Scales
Right:  27kg

Left: 31kg
Right:  28kg

Left: 30kg
Single Leg Test

Right  and  left  positive,  with 
elevation  of  contralateral  pelvis,  as 
compensation mechanism

Both are positive, but patient was 
a bit more stable, as she could stand for 
few more seconds

Vele Test
Right:  grade  2

Left: grade 2 (slightly more pressed than 
right) 

Right:  grade  2,  slightly,  less 
pressed  than  initial

Dynamic Spine Examination
Forward  bending  was 

accompanied  by  pain  in  L  spine  area. 
Patient had needed to lean on her knees 
in order to straight up 

Forward bending was pain free, 
with no need to assist her knees while 
straightening up 

Spinal Distances
- Thomayer: 

Positive, distance from floor 
was 21cm.
In order to return to upward 
position, the patient had to lean 
on her own knees with her 

- Thomayer:
Positive,  distance  from 

floor  was  18cm.
Patient return to upright position 
without assistance of leaning on 
her knees, and was almost pain 
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hands, due to pain
- Stibor's distance:

Positive,  elongation  of 
spine was 4cm

- Lateral flexion:
Positive,
Right: 9cm, left: 8cm

free

- Stibor's distance:
Positive,  elongation  of 

spine was 6cm
- Lateral flexion:

Positive,
Right: 12cm, left: 11cm

Anthropometric Measurements
Lower  Extremities,  Functional 

length:
Right: 84cm, left: 86cm

Lower  Extremities,  Functional 
length:
Right: 85cm, left: 86cm

Muscle Length Test
- Hip flexors: One-joint muscles

Right and left have an excessive 
shortness a. Kendall

- Trapezius:
Right and left are grade 2 a. 
Janda 

- Levator Scapulae
Right and left are grade 2 a. 
Janda

- Hip flexors: One-joint muscles
Right and left has an excessive 
shortness a. Kendall, although is 
less severe than initial 
examination

- Trapezius: 
Right and left are grade 1 a. 
Janda

- Levator Scapulae
Right and left are grade 1 a. 
Janda

Range of motion 
- Hip joint: 

Hip starting position are 
bilateral 10 degrees flexion. 
Limitation present in flexion, 
abduction, internal and external 
rotation. 
Passive internal rotation 
provokes pain.
 

- Knee joint: 
Knees starting position are in 
right leg 10 degrees and left in 5 
degrees.

- Hip joint:
Hip position had been improved 
bilateral, and now are in neutral 
position of 0 degrees in starting 
position and extension. Flexion, 
abduction, internal and external 
rotation were improved slightly 
as well. Internal and external 
rotation are pain free.

- Knee joint: 
Starting position was improved 
in both legs, right knee is now 5 
degrees, left 0 degrees. Flexion 
range of motion was improved 
in 5 degrees

Muscle tone 
Most of the muscles which were 

examined  were  hypertonic,  especially 
the  Upper  Trapezius.  
Upper  Rectus  abdominis  is  hypertonic 
while  lower  part  is  hypo  toned.  

Muscles are still in hypertonicity, 
but  comparing  to  initial  examination 
they  are  slightly  less  hypertonic.  
Middle  and  lower  Trapezius  are  in 
normal  tonus.
Upper  and  lower  Rectus  abdominis 
tonus is more balanced  
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Fascia examination
Fascia  in  cranial  direction  is 

restricted
Fascia  in  cranial  direction  is 

restricted,  but  comparing  to  initial 
examination is slightly less restricted

Kibler Fold
In  upper  Th  area  there  is  a 

retraction, but is possible to form a fold
In upper Th area there is still  a 

retraction,  but  less  than  initial 
examination
Gait

While walking, 
- Patient is leaning more on the 

lateral edge of the right foot
- Hips are flexed and internally 

rotated
- Knees are not reaching to full 

extension
- Arms are moving with elbow 

slightly flexed and minimal 
motion from the shoulders

- Overall stability while walking 
is poor

While walking, 
- Weight distributes equally on 

both feet, without leaning 
significantly more on lateral 
edge of right foot

- Hips are only slightly flexed and 
internally rotated

- Knees are not reaching to full 
extension, but are less flexed 
comparing to initial gait

- Arms are swinging more freely 
from the shoulders

- Overall stability while walking 
was improved, although it is still 
not ideal

Gait Modification
While  walking  on  a  narrow 

basis,  
patient  was very unstable  and was not 
able to complete the path

While  walking  on  a  narrow 
basis, patient was unstable and was not 
able  to  complete  the  path,  although 
performances  were  slightly  improved 
comparing  to  initial  examination,  as 
patient  was  able  to  walk  few  steps 
farther

Deep Stabilization System
- Segmental multifidi:

Patient was not able to activate 
multifidi muscle under 
therapist's fingers

- Transverse abdominis:
Patient was able to flatten her 
abdominal wall, although the 
activation of Transverse 
abdominis was poor and 
accompanied by muscle 
synkinesis

- Segmental multifidi:
Weak activation of m. multifidi 
was felt under therapist's fingers

- Transverse abdominis:
better activation if Transverse 
abdominis, although is still 
accompanied by muscle 
synkinesis  

Joint Mobilization
Lower extremities, right side

- Rotation test, eversion and 
Inversion: slightly restricted

Lower extremities, right side
- Rotation test, eversion and 

Inversion: No restriction
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- Lisfranc's, Chopart's, Sub-Talar, 
Talo-Calcaneu-Navicular joints: 
Slightly restricted

- Lisfranc's, Chopart's, Sub-Talar, 
Talo-Calcaneu-Navicular joints: 
No restricted

Table No. 35: Evaluation of the Effect of the Therapy

The therapy for patient's low back pain,  was focusing on postural correction, 

strengthening of deep stabilization system, and proprioception improvement. Although 

the inflexibility of the lumbar spine due to structural deformities, the focused of therapy 

with  deep  stabilization  system  strengthening,  that  influenced  spine  stability  and 

mobility, results an improvement in patient's low back and shoulder pain. The results of 

the  therapy  were  satisfied  for  both,  therapist  and  patient,  as  not  only  objective 

measurable  parameters  were  improved,  such  as  posture,  better  position  of  base  of 

support  with  contact  with  the  ground,  gait,  DSS,  spine  mobility  and  so  forth;  But 

patient's subjective feeling was satisfactory, as low back pain was significantly reduced, 

and shoulder  pain  completely  ceased.  Thereby,  it  can  be concluded that  therapeutic 

procedures were effectual for treatment.

Considering medical doctor's decision, not to use surgical intervention, and the 

positive  results  of  the  therapy;  continues  training  as  instructed  in  self-therapy,  with 

combination of recommended weekly sport, as yoga, are highly important to preserve 

the actual state of the patient, in order to avoid recurrence of pain. 
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4. Conclusion 

The case study was written about a patient who complained about LBP which 

caused by a combination of degenerative changes in the lumbar spine, but also muscle 

imbalances,  with a clinical  picture of Layer  syndrome according Janda,  and general 

instability with weakness of DSS muscles. 

During the practice,  the fact  that  shoulder pain increased significantly in the 

fourth session after the first sensorimotor stimulation training applied, appeared that her 

DSS muscles were weak and she had poor proprioception, that caused the compensatory 

reaction from other region in her body that appeared as pain. This was fascinating for 

me to see in  practice,  how the theoretical  knowledge which  explaining  the  relation 

between deep stability and dysfunction of the sensorimotor system is affecting other 

sites in the body. Furthermore, after therapist focused the treatment on shoulder area, 

with  combination  of  postural  corrections  and  DSS strengthening,  the  shoulder  pain 

reduced as well as the LBP in correlation over time. Afterwards, patient was finally able 

to  perform  sensorimotor  stimulation  exercises  with  no  referred  pain,  thanks  to  the 

improvement of the global system. 

Another  part  of  therapy income which  was very  interesting  for  me,  was the 

improvement of patient's periphery, the right foot position and contact with the ground. 

The measures of arch improvements were significant and highly visible. This was in 

accordance with posture improvements and reduced of the pain. 

I was very excited and grateful for Ms. Beranová to give me the opportunity to 

plan  some  of  the  therapeutic  sessions,  under  her  supervision;  thereby  I  had  the 

possibility to express my knowledge in the field. 

Theoretical part of the thesis was correlated with practical treatment in hospital 

and its results. I would like to note, that a therapeutic method which was mentioned in 

theory part of thesis, the physical therapy modalities, was not applied in the hospital.  

I had the opportunity to see, that even with degenerative changed in the spine, 

global treatment of the locomotor system can result in pain decrease. 
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6. Supplement

6. 1 List of Pictures

Picture No. 1: Approximate orientations of the facet joints. Left column in transverse 

plane, right column in frontal plane. A. lower cervical spine. B. Thoracic spine. C. 

Lumbar spine [2].

Picture No. 2: compression at the facet joints of the lumbar spine, that created from 

hyperextension [2]. 

Picture No. 3: The sagittal and transverse sections of the lumbar disc [3]

Picture No. 4: Mechanical relationship between annulus fibrosis, nucleus pulposus, and 

the vertebra [2]

Picture No. 5: Tension and compression forces which created on two sides of the disc, 

during extension of the spine [2]

Picture No. 6: Shear stress within the disc, which created during rotation of the spine. 

The greater is created around the periphery of the annulus [2]

Picture No. 7: The spinal stability system [8]

Picture No. 8: Normal functioning of the spinal stability sub-systems [6] 

Picture No. 9: The "human sandwich" by Hare [10]

Picture No. 10: The "inverted cone" of postural stability [5]

Picture No. 11: The postural stability loop [5]

Picture No. 12: Ankle (a), hip (b), and step (c) balance strategies [5]

Picture No. 13: The sensorimotor system

Picture No. 14: The cycle of chronic pain in musculoskeletal system [5]

Picture No. 15: UCS [5]

Picture No. 16: LCS [5]

Picture No. 17: Layer syndrome
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6. 2 List of Tables

Table No.1: Structural and functional components of the sensorimotor system

Table No. 2: The tonic and phasic systems muscles

Table No. 3: Plumb line test

Table No. 4: Static segmental alignment

Table No. 5: Standing on two scales

Table No. 6: Trendelenburg sign

Table No. 7: Vele test

Table No. 8: Single leg stance test

Table No. 9: Dynamic spine examination

Table No. 10: Spinal distances

Table No. 11: Anthropometric measurements

Table No. 12: Muscle length examination according to Janda and Kandall

Table No. 13: Goniometry measurements

Table No. 14: Muscle tone palpation

Table No. 15: Fascia examination

Table No. 16: Deep stabilization system examination according Australian approach

Table No. 17: Joint mobilization examination

Table No.18: Neurological examinations

Table No. 19: Plumb line test

Table No. 20: Static segmental alignment

Table No. 21: Standing on two scales

Table No. 22: Trendelenburg sign

Table No. 23: Vele test

Table No. 24: Single leg stance test

Table No. 25: Dynamic spine examination
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Table No. 26: Spinal distances

Table No. 27: Anthropometric measutments

Table No. 28: Muscle length examination according to Janda and Kandall

Table No. 29: Goniometry measurements

Table No. 30: Muscle tone palpation

Table No. 31: Fascia examination

Table No. 32: Deep stabilization system examination according Australian approach

Table No. 33: Joint mobilization examination

Table No. 34: Neurological examinations

Table No. 35: Evaluation of the Effect of the Therapy
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6. 3 Abbreviations

LBP: Low Back Pain

DSS: Deep Stabilization System

PIR: Post Isometric Relaxation 

 DNS: Dynamic Neuromuscular Stabilization 

COG: Center of Gravity 

BOS: Base of Support

CNS: Central Nervous System 

PNS: Peripheral Nervous System

UCS: Upper crossed syndrome 

LCS: Lower Crossed Syndrome

ROM: Range of Motion

TENS: Transcuteneous Electrical Neurostimulation

DD: Diadynamic 

A-ROM: Active ROM 

P-ROM: Passive ROM 

PNF: Proprioceptive Neuromuscular Facilitation 

STT: Soft Tissues Techniques 
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