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Abstract 

Title: Therapeutie approaeh in Ankylosing Spondylitis 

Author: Diogenous Iakovos 

Aim: In the thesis I will diseuss about the disease of Ankylosing Spondylitis 

understanding the influenee on the AS patients posture and from researeh frnding 

therapeutie approaehes. 

Clinieal findings: The patient is 41 years old; he retired from his work beeause of having 

AS. For the last 3 years he has active disease of AS leading him for doctor examination 

in rheumatology hospital. He has pain in the areas SI, shoulders and neek. In this 

patient the disease is extreme and he has nearly whole spine fused. The patient has 

spine fused from saerum to eervieal influeneing the body deformity and all movements 

are limited. The posture deformity influeneed all the part of the patienťs body; the 

lower extremity moves with pelvie due to big stiffness. In thorax measurement we have 

found an important deerease of ehest expansion in inspiration, the patient had lem 

differenee and the normal is Sem. All the muscles are influeneed from postural 

deformity; tight upper trapezius, inhibited baek extensors, weak seapula adductors for 

example. 

Methods: The therapy included six meetings with the patient during two weeks of 

clinical practiee. The patient had mobility exereises everyday, he knew of his eondition 

but it was important telling to do a lot of exereises during the day by his self. Treatment 

used on the patient PIR for relaxation of both upper trapezius. Mobilization of all the 

spine in all parts with breathing and eye faeilitation. Upper breathing exereises to 

inerease the limited ehest expansion whieh will help him to influenee also posture. Joint 

play in upper and lower extremities earefully. 

Results: There were some improvements of mobility and there was slight inerease in 

the ehest expansion. However the patient beeause of ehronie fusion of the spine and 

the postural deformity needs long term pian for treatment not only for physiotherapists 

but also from doctors beeause he stili is in an active state and has pain. 

Key words: Ankylosing Spondylitis, posture deformity, spine fusion 
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1. Preface 

When I was a kid I was athletic playing basketbal! and football, I had a lot of injuries 

in my ankles. I never went to a physiotherapy and because didn't have a proper 

treatment I stili had little pain. Now I know that it was a mistake from me but now 

from my knowledge I do some treatment to get better. 

In this thesis my main goal is to describe Ankylosing Spondylitis the influence of it 

and the therapy approach. Ankylosing Spondylitis is an arthritis disease which fuses 

mostly the spine and from that posture deformity develops. I will try to generally 

describe lhe Ankylosing Spondylitis and describe the therapeutic approach on my 

patient in clinical practice that I had for 2 weeks in Rheumatologicky Ustav. 
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2. General part 

2.1 Anatomy of Vertebral Column 

2.1.1 The Vertebral Column 

There are approximately thirty-three vertebrae, which are subdivided into frve groups 

based on morphology and location. 

- The seven cervical vertebrae between the thorax and skuli are characterized 

mainly by their small size and the presence of a foramen in each transverse. 

- The twelve thoracic vertebrae are characterized by their articulated ribs-although 

all vertebrae have rib elements, these elements are small and are incorporated 

into the transverse process in regions other than the thorax, but in the thorax, 

the ribs are separate bones and articulate synovial joints with the vertebra 

bodies and transverse processes of the associated vertebrae. 

- Inferior to the thoracic vertebrae are five lumbar vertebrae, which form the 

skeletal support for the posterior abdominal wall and are characterized by their 

large size. 

- Next are five sacral vertebrae fused into one single bone called the sacrum, 

which articulates on each side with a pelvic bone an~ is component of the pelvic 

wall. 

- Inferior to the sacrum is a variable number, usually four, of coccygeal vertebrae, 

which fuse into a single small triangular bone called the coccyx. CJ> 
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2.1.2 Curves and functions of Vertebral column 

The spine builds the axis of the body. It is not straight as a rod but it is curved. It 

implies cervical lordosis, thoracic kyphosis, and lumbar lordosis. Slight spínal curvatures 

represent static spine with overloading intervertebral discs and tendency to disc 

protrusion. Increased spinal curvatures represent dynamic spine loading more the hip 

joint than the spine. (ll) 

Vertellnl Colu mu 

]Ct<r.tl(,,il v :·: 
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Figure 1. Vertebral column (lateral view) (S) 

Supoort 

The skeletal and muscular elements of the back support the body's weight, transmit 

forces through the pelvic to the lower limbs, carry and position the head, and brace and 

help maneuver the upper limbs. The vertebral column is positioned posteriorly in body 

in a midline position. When viewed laterally, it has a number of curvatures: 
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- The primary curvature of the vertebral column is concave anteriorly, reflecting 

the original shape of the embryo and is retained in the thoracic and sacral 

regions in adults; 

- Secondary curvatures, concave posteriorly, form in the cervical and lumbar 

regions and bring the center of gravity in a vertical line, which allows the body's 

weight to be balanced on the vertebra in a way that expends the least amountof 

muscular energy to maintain an upright bipedal stance. <3> 

Movement 

Muscle of the back consist of extrinsic an intrinsic groups: 

- The extrinsic muscle of the back move the upper limbs and the ribs; 

- The intrinsic muscles of the back maintain posture and move the vertebral 

column- these movements include flexion (anterior bending), extension, lateral 

flexion, and rotation. 

Although the amount of movement between any vertebrae is limited, the effects 

between vertebrae are additive along the length of the vertebral column. Also, freedom 

of movement and extension are limited the thoracic region relative to the lumbar part of 

the vertebral column. <3> 

Protection of the centra I and peripheral nervous systems 

The brain and spinal cord constitute the centra! nervous system (CNS); the cranial 

nerves and spinal nerves form the peripheral nervous systems (PNS). The vertebral 

column and associated soft tissue of the back contain the spinal cord and proximal parts 

of the spinal nerves. The more distal parts of the spinal nerves pass into all other 

regions of the body, including certain regions of the head. <3> 
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2.1.3 Structure of a typical vertebra 

A typical vertebra consists of a vertebral body and a posterior vertebral arch. Extending 

from the vertebral arch is a number of processes for muscle attachment and articulation 

with adjacent bone. 

The vertebral body is the weight bearing part of vertebra and is linked to adjacent 

vertebral bodies by intervertebral discs and ligaments. The size of vertebral bodies 

increase inferiorly as the amount of weight support increases. 

The vertebral arch forms the lateral and posterior parts of the vertebral foramen. The 

vertebral foramina of all the vertebrae together form the vertebral canal, which contain 

and protects the spínal cord. Superiorly, the vertebral canal is continuous, through the 

foramen magnum of the skuli, with the cranial cavity of the head. 

The vertebral arch of each vertebra consists of pedicles and laminae: 

- The two pedicles are bony pillars that attach the vertebral arch to the vertebral body; 

- The two laminae.are fiat sheets of bone that extend from each pedicle to meet in the 

midline and form the roof of the vertebral arch. 

A spinous process projects posteriorly and inferiorly from the junction of the two 

laminae and is a site for muscle and ligament attachment. 

A transverse process extends of the pedicle and lamina on each side and is a site for 

articulation with ribs in the thoracic region. 

Also projecting from the region where the pedicle join the laminae are superior and 

inferior articular processes, which articulate with the inferior and superior articular 

processes, respectively, of adjacent vertebrae. 

Between the vertebral body and the origin of the articular processes, each pedicle is 

notched on its superior and inferior surfaces. These superior and inferior vertebral 

notches participate in forming intervertebral foramina. <3> 
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Figure 2. Structure of a vertebra (superior and lateral view) es> 

2.1.4 The Cervical spine 

The seven cervical vertebrae are characterized by their small size and by the presence of 
foramen in each transverse process. A typical cervical vertebra has the following feautures: 

The vertebral body is short in height and square shaped when viewed from above and 
has a concave superior surface and a convex inferior surface; 
Each transverse process is trough-shaped and perforated by a round foramen 
transversarium; 
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- The spinous process is short and bifid; 
- The vertebral foramen is triangular in shaped 

The first and second cervical vertebrae - the atlas and axis - are specialized to 
accommodate movement of the head. 

Vertebra CI (the atlas) articulates with the head. Its major distinguishing feature it lacks 
a vertebral body. When viewed the atlas is ring shaped and composed of two lateral 
masses interconnected by an anterior arch and a posterior arch. 

Each lateral mass articulates above with an occipital condyle of the skuli and bellow 
with the superior articular process of the vertebra Cil (the axis). The superior articular 
surfaces are bean shaped and concave, whereas the inferior .articular surfaces are 
almost circular and fiat The atlanto-occipital joint allows the head to nod up and down 
on the vertebral column. <

3
> 

The posterior surface of the anterior arch has an articular facet for the dens, which 
projects superiorly from the vertebral body of the axis. Cil (the axis) is the strongest of 
the vertebrae because CI, carrying the skuli, rotates on it when a person is shaking the 
head, for example. The axis has two large, fiat bearing surfaces, the superior articular 
facets, o.n which the atlas rotates. The distinguishing feature of the axis is the blunt 
tooth like dens (odontoid process), which projects superiorly from its body. The dens is 
held in positition by the transverse ligament of the atlas, which prevents horizontal 
displacement of the atlas. Cil has a large spinous process that can be felt deep in the 
nuchal groove - the posterior groove of the neck. (ls) 

.Atlas (C1) 

Dens ~ Axls (C2) 

Figure 3: Atlas and Axis vertebrae (l?l 
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2.1.5 The Thoracic spine 

The twelve thoracic vertebrae are all characterized by their articulation with ribs. A 
typical thoracic vertebra has two partial facets (superior and inferior costal facets) on 
each side of the vertebral body for articulation with the head of its own rib and the 
head of the rib below. The superior costal facet is much larger than the inferior costal 
facet. (3) 

Each transverse process also has a facet (transverse costal facet) for articulation with 
the tubercle of its own rib. The vertebral body of the vertebra is somewhat heart 
shaped when viewed from above, and the vertebral foramen is circular. (3) 

Thoracic Vertebrae 
Axial (Overhead) Vlew Lateral (Side) Vlew 

; . 

Figure 4: Transverse process - 1-Vertebral Body 2-Spinous Process 3-Transverse Facet 
4-Pedicle 5-Foramen 6-Lamina 7-Superior Facet (ll) 

2.1.6 The lumbar spine 

The five lumbar vertebrae are distinguished from vertebrae in other regions by their large 
size. Also, they lack facets for articulation with ribs. The transverse processes are generally 
thin and long, with the exception of those on vertebra LS, which are massive and somewhat 
cone-shaped for the attachment of iliolumbar ligaments to connect the transverse processes 
to the pelvic bones. The vertebral body of a typical lumbar vertebra is cylindrical and and the 
vertebral foramen is triangular in shape and larger than in thoracic region. (3) 
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Lumbar Vertebrae 
Axial 

(OVerhead) 
View 

Figure 5: The lumbar vertebrae <17> 

2.1.7 The Sacrum 

Lateral 
(Side) 
View 

The sacrum is a single bone that represents the five fused sacral vertebrae. It is triangular 
shape with the apex pointed inferiorly, and is curved so that it has a concave anterior 
surface and a correspondingly convex posterior surface and a correspondingly convex 
posterior surface. It articulates above with LS and below with the coccyx. It has two large L
shapes facets, one on each surface, for articulation with the pelvic bones. <3> 

Figure 6: The sacrum es> 
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2.2 Muscles which influence posture 

2.2.1 Position of the head 

(recti capitis minor m., recti capitis major m., obliqui capitis superior m. and obliqui 
capitis inferior m.), but also the longer muscles are taking part on the rotation of the 
head. 
Rotation of the head to one side is realized by the activity of muscles on both sides of 
the cervical spine. 

Rotation to the right cause these muscles: 
on the right side 

m. splenius capitis 
m. longissimus capitis 
m. rectus capitis posterior 
m. obliquus capitis inferior 

on the left side 
m.trapezius 
m. stemo-cleido-mastoideus 
m. semispinalis capitis 
m. obliquus capitis superior 

The same happens in the rotation of the head to the left but in reversal direction. 
Holding the head in centra! stable position is the task of all 16 muscles, working 
synchronously. The actual position of the head is the question of the balance activity of 
two great muscle groups working like two chains. Is the balance of both muscle groups 
disturbed, the position of the head changes. This change of the head position lasting for 
long time influences the posture. (ll) 

2.2.2 Trunk position and muscles 

Trunk muscles consist of back extensors that bend the trunk backward, lateral flexor 
that bent it sideways, anterior abdominals that bend it forward or tilt posteriorly, and 
combination of these muscles that rotate the trunk in a clockwise or counter-clockwise 
manner. All these muscle play a role in stabilizing the trunk, but the back exten~ors are 
the most important in this regard. (S) 

Trunk muscles attached to pelvic 

With the pelvic pivoting on the femoral, the opposing groups of muscles act not only in 
straight anteroposterior opposition but also combine their pulls to tilt the pelvic forward 
or backward as well as laterally. There are four main groups of muscle in 
anteroposterior opposition: 
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1) The erector spinae, quadrates lumborum, and other posterior back muscles 
attached to the posteriosuperior part of the pelvic exert an upward pull 
posteriorly. 

2) The anterior abdominals, especially the rectus abdominis with its insertion on the 
symphisis pubis and the external oblique with its attachment on the anterior iliac 
crest, exert an upward pull anteriorly. 

3) The gluteus maximus and hamstrings, with attachments on the posterior ilium, 
sacrum and ischium, exert a downward pull anteriorly. 

4) The hip flexors, including the rectus femoris, tensor fasciae late and Sartorius, 
with attachments on the anterior, superior, and inferior spine of ilium, and the 
iliopsoas, with attachment on the lumbar spine and inner surface of the ilium, 
exert a downward pull anteriorly. (S) 

/ l -· / EXTEINAL-- ;• ~ 
AIIDO.YWAI. 
OJUQUEM Í · 
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SI'INAEM. 

INTfaHAot /' 
AIDO.MJNAt 
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Figure 7: Muscles<5J 
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2.2.3 Position of upper extremity 

Normal position of the upper extremity can be changed by tight and weak muscles. 
Most times we find tight pectoralis major and minor which brings the shoulders into 
forward posture. Also tight upper trapezius and levator scapulae can be seen with 
elevation of the shoulder. Lower trapezius is most times weak making the scapula un 
stabilized. Also the adductors of scapula are usually weak which are the rhomboids 
minor and major and also trapezius medius muscle are weak; this weakness takes the 
scapula away from the spine. Serratus anterior can be also a weak muscle which results 
in winging of the scapula. 

2.2.4 Primary muscles of respiration 

Diaphraqm: The dome-shaped diaphragm seperates the thoracic and abdominal cavities 
and is the principle muscle of respiration. During inspiration, the muscle contracts, and 
the dome descends, increasing the volume and decreasing the pressure of the thoracic 
cavity while decreasing the volume and increasing the pressure of the abdominal cavity. 
During expiration, the diaphragm relaxes, and the dome ascends, decreasing the 
volume and increasing the pressure of the thoracic cavity while increasing the volume 
and decreasing pressure of the abdominal cavity. 

Intercostal muscles: The external intercostals arise from the lower borders of the ribs 
and attach to the upper borders of the ribs below. Similarly, the interna! intercostals 
arise on the inner surfaces of the ribs and costal cartilages and insert on the upper 
borders of the adjacent ribs bellow. These muscles play also an important postural as 
well as a respiratory role. They stabilize and maintain the shape and integrity of the rib 
cage. 

Abdominal muscles: The abdominal muscles are the interna! obliques, external obliques, 
rectus abdominis, and transversus abdominis. These muscles are the chief expiratory 
muscles, but hey are also active toward the end of inspiration. The most important 
muscles at th~ end of inspiration and the beginning of expiration are those with little or 
not flexor action. Specifically, the lower fibers of the interna! obliques and transverses 
are most active, along with lateral fibers of the external obliques. es> 

More Information: Table of muscles detailed in the Supplement i s available. 
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2.3.3 What actually happens in Ankylosing Spondylitis 

Clinical manifestation of the disease begins With enthesitis in the sacroiliac and lumbar 
vertebral joints. Inflammation of the tendon and Jigament attachment to bone, also 
known as enthesitis, is a unique identifier of all spondyloarthropathies. Enthesitis is 
followed by fibrosis and ossification of the attached Jigaments and intevertebral disk 
spaces. Erosion of bone at the ligamentous attachment of the intevertebral disk to the 
vertebral body and calcification along the anterior longitudinal ligament leads to 
vertebral body squaring. In attempt to repair inflamed and eroded vertebral bodies, 
bony growth ensues, resulting in syndesmorphyte formation across the disk space. 
Eventually, the pattern of ossification progresses to the thoracic and cervical regions, 
resulting in kyphotic deformity. This ossified spine, also known as the "bai'nboo spine" 
suffers secondary osteoporosis due to chronic immobility, leaving the vertebral bodies 
brittle and easily suscteptible to fracture. <7> 

2.3.4 Symptoms in Ankylosing Spondylits 

The hallmark symptom of AS is Sacroilitis, the inflammation of the sacroiliac joints. The 
pain caused by sacroilitis is usually a duli ache that is diffuse, rather than localized, and 
is felt deep in the buttock area. Within a few months it generally becomes persistent 
(chronic) and is felt on both sides (bilateral). Gradually the Jower back becomes stiff 
and painful, as the inflammation extend further up the spine in the lumbar spine. Over 
many months or years than back pain gradually extend further up the spine to the area 
between the shoulder blade and also the neck. These initial symptoms usually start in 
late adolescence or early adulthood. Most people with AS first seek medical help when 
the back pain and stiffness becomes persistent and troublesome. Their characteristic 
symptoms are chronic low back pain and stiffness that have come gradually, for no 
apparent reason. However, the spine will not always fuse completely: in some people 
the disease may stay· limited to the sacroiliac joints and the lumbar spine. The disease 
may sometimes be associated with inflammation of hip or shoulder joints, or the more 
peripheral limp joints such as knees, ankles, or elbows. In fact for some people, the 
first symptoms may not be back pain but painful girdle or limb joints. AS can be difficult 
to distinguish from some other rheumatic diseases when there is no back pain present. 
However, the typical back symptoms patients generally develop Jater. <9> 

The back ache pain of early AS is usually a duli ache that is difficult to localize, felt deep 
in buttock or Jower back. The back pain and stiffness may be associated with muscle 
spasms and tenderness in the back. The symptoms are typically worse on waking up in 
the morning because a Iang period of inactivity usually makes the pain and stiffness 
worse. It may be even be bad enough to wake you up sometime durin~ the night. 
Physical activity or a hot shower helps minimize the back pain and stiffness. 9

> 
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Figure 8: Fused vertebrae 0 

2.3.5 Clinical signs in Ankylosing Spondylitis 

Pain and stiffness are the two most common problems reported by AS patients Pain in 
AS described by Good (1986) can be divided into three stages which may overlap. 

Stage 1 

Isolated sacroiliac 'inflammatory' pain is often described as 'hip pain' by the patient and 
is experienced on the outer quadrant of the buttock. It may alternate from side to side, 
occasionally with referral into the thigh as far as the knee, and is often mislabeled as 
'sciatica'. 'Pure sacroiliac pain is mild and nagging, wakening the patient at night. 
Getting up, sitting and walking eases pain. A few patients experience transient, sharp 
and sever pa in exacerbated by jarring or vigorous activity. Episod es may be followed by 
extended asymptomatic periods. Cl) 

Stage 2 

The initial pain is Iimited to the lumbar segment but patients can experience 
simultaneous or even exclusive interscapular or low cervical pain. · Pain is now largely 
not relieved by rest or immobility. Crippling pain and stiffness is frequently described 
immediately after getting up in the morning, only to disappear as the stiffness resolves 
within 30-90 minutes, and can break through again by mid-afternoon. Anterior chest 
pain is another feature; non-anginal and 'mechanical', typically a sharp, jabbing pain 
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encircling the hemithorax precipitated by coughing or laughing. It can be localized or 
may consist with thoracic spine pain. <1> 

Stage 3 

A nagging interscapular; cervical or even lumbar pain is experienced. When excruciating 
focal pain appears abruptly in patients with late or dormant AS a pseudoarthrosis 
should be suspected. Most of these patients have ankylosed thoracic and lumbar 
segments which finally give way, usually at a fulcrum in the lower dorsal spine. Severe 
pain resolves only with immobilization and natural reankylosis. Costovertebral joint pain 
may be experienced locally or may radiate along the course of a nerve root, and may 
due to an enthesits and associated with more severe disease. Pain may vary in nature 
and frequency, be a duli constant or an intermittent pain with sharp, excruciating 
episodes. <1> 

2.3.6 Extra spinal features of Ankylosing Spondylitis 

Chronic bowellesions of the colon and distal ileum, characterized by villous atrophy and 
blunting with increased cellularity and minima! neutrophil invasion, is seen in as many 
as 57% of Ankylosing Spondylitis patients. The occurrence of inflammatory bowl 
disease (18D) is more prevelant in patients lacking the HLA-827 gene, but they 
nevertheless demonstrate characteristic inflammatory back pain. On average, symptoms 
of 18D appear 6 years after onset of AS, but can also precede it. It has been suggested 
that infectious organisms such as Klibsiella may enter through the gut in order to 
exacerbate the inflammatory process and lead to further enthesitis and bowel 
inflammation. <7> 

Aortitis .and aortic valve incompetence are seen in 1% of patients who have had AS for 
5-10 years, with increasing incidence with increase disease· duration. Conversely, 
pericarditis and first-degree heart block are found most commonly in early disease. <

7> 
Liver changes, as measured by serum gamma-gluatamyl transpeptidase (GGT) and 
alkaline phosphatase (AP), appear to correlate with raised erythrocyte sedimentation 
rate (ESR) levels. AP is raised in approximately 14-47.5% of all Ankylosing Spondylitis 
patients and can be a marker for both bone and liver involvement. (GGn elevation has 
been reported to occur in 26% of AS patient and appears to be a more specific 
indentifier of liver involvement. <7> 

Common eye symptoms reported in patients with AS include dryness, redness and pain, 
which can be associated with conjunctivitis and iritis. Inflammation of the iris is 
reported to occur in 12°/o of HLA-827- positive patients. Typically, symptoms of iritis 
usually present 10 years after the first sighns of AS and are characterized by redness, 
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pain, photophobia. Iritis is more commonly found with other complications of AS, 
including psoriasis and IBD, and it can threaten the vision if not treated. (7) 

Renal damage is measured indirectly through screening for microscopic hematuria, 
microalbuminuria, increased serum creatinine, increased levels of the tubular lysosomal 
enzyme N-acetyl-b-D-glucosaminidase (NAG), or proteinuria. Abnormal renal function 
has been reported to occur in 10-35% of populations with AS. Possible sources of renal 
dysfunction include increased serum IgA levels, increased serum amyloid levels, and 
damaging effects of nonsteroidal ant-inflammatory drugs (NSAIDs). (7) 

Total lung capacity and vital capacity of AS patients is signal ficantly lower than in 
healthy control patients. This decrease in aerobic capacity does not appear to be related 
to axial enthesitis and bony fusion. Furthermore, apical fibrosis of the lung due to 
tuberculosis, aspergillus infection, or idiopathic pleural thickening is a recognized 
complication, reported to occur up to 30% of patients. (7) 

2.3.7 Fractures of vertebra in AS 

Published reports suggest that extension fractures of the cervical spine are the most 
common fractures of the fused spine. However, the exact type of fracture is dependent 
upon the mechanism of the injury. The heightened prevalence of cervical spine 
extension fracture reflects the common injury mechanism, wherein an individua! falls 
forward, striking the head on the ground. In the thoracic and lumbar spines, extension 
fractures occur as a result of falling backwards on the kyphotic spine. The severity of 
fracture in AS is disproportionate to the trivial nature of the trauma. 1t reflects the 
extremely brittle nature of the cervical and thoracic spine, secondary to osteoporosis. 
The fractures of the osteoporotic spine have been likened to the snapping of a stick or 
rock, resulting in two opposed solid pieces of bone meting at a fractured joint. The 
fracture commonly involves both anterior and posterior structures of the spinal column. 
This in turn leads to a higher incidence of neurological deficit as well as delayed 
healing. Transdiscal fractures appear to be common in either the cervical or 
thoracolumbar spine. A proposed theory suggests that as the disk space ossifies, the 
normal bending farce is no Ianger centered over the nuclueus pulposus, but instead is 
displaced peripherally in the spinal column, resulting in unstable, shearing fractures. (7) 

2.3.8 Ankylosing Spondylits and postural balance 

Ankylosing spondylitis (AS) is defined as the formation of a stiff joint by consolidation of 
the articulating surfaces and inflammation of the vertebral column. Nevertheless, the 
characteristic lesion in AS is sacroiliitis. Changes in spinal posture usually begin in early 
disease, becoming more marked over time. In AS, the spine becomes a rigid beam of 
bone from the occiput to the sacrum. With few exceptions, AS also leads to a rigid 
thoracolumbar kyphotic deformity. Consequently, thé patient stands in a stooped 
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position and is unable to see the horizon. The kyphotic deformity may restrict a 
patienťs activities of daily living such as interpersonal communication, driving a car, 
walking down the street or maintaining persona! hygiene. Poor posture may also induce 
impairment of balance in AS patients. Loss of balance in AS patients is associated with 
severe joint deformities and fa lis. C

4
> 

Understanding the impact of AS on balance may elucidate the possible mechanism of 
disability in this patient population, and may permit more effective management of 
patients with the disease. Although postural changes have also been implicated in 
impairment of balance in other clinical areas, there are few studies in the literature 
about balance problems in AS patients. Khan commented that AS patients may injure 
themselves more readily because of the rigid spine that impairs their ability to balance 
themselves after sudden changes of position. Murray et al. were the first to show by 
quantitative measurements that a significant proportion of AS patients have poorer 
balance than normal subjects. (4) 

Balance is a complex function involving numerous neuromuscular processes. Balance is 
controlled by sensory input, central processing and neuromuscular responses. The 
sensory components include the vestibular, visual and proprioceptive systems. An 
effective motor response requires an intact neuromuscular system and sufficient muscle 
strength to return the centre of mass within the base of support when balance is 
disturbed. Control of balance is essential in all postures and situations, both static and 
dynamic. (4) 

Ankylosing spondylitis leads to total immobility of the spine, and a fixed kyphosis may 
appear. From a biomechanical point of view, the spinal kyphosis causes a forward and 
downward shift of the centre of mass (COM) of the trunk in the sagittal plane, which 
induces a forward and downward shift of the body's COM with respect to the base of 
support. To maintain body balance, a patient has to correct for this shift. Due to .the 
ankylosis of the spine, only the mobile joints of the lower limbs compensate for the 
sagittal displacement of the trunk COM. Extension of the hips, flexion of the knees and 
plantar flexion of the ankles may counterbalance the forward shift of the body COM 
relative to the base of support. Compensation by the ankles is very efficient, as it 
demands little plantar flexion of the ankle joints. When the hips are used for 
compensation, a larger change in joint angle is needed to obtain the same result 
concerning the COM displacement when compared with compensation by the ankle 
joints. Nevertheless, extension of the hips is beneficial, as it induces a posterior rotation 
of the pelvis and results in a large increase in trunk angle. The compensation may 
become insufficient dueto the progress of the disease, which could lead to a permanent 
displacement of the trunk COM. C

4> 

Postural changes may induce impairment of balance in AS patients. Another reason for 
poor balance in AS patients may be impairment of proprioception. Pathological 
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processes in AS have a high specificity for spínal entheses, which are the axial sites of 
attachment of joint capsules, ligaments and tendons into bone. Such attachment sites 
contain afferent nerve endings capable of relaying information on posture and 
movement of the spine, so pathology occurring here may lead to impairment of 
proprioception. However, Swinkels and Dolan found that the sense of spínal position 
was not affected by disease progression in patients with mild AS. They suggested that 
impairment of proprioception may be compensated for by input from other unaffected 
structures and that Ianger follow-ups may help determine any association between 
disease-related postural change and sense of spinal position. <4> 

lf •·• .1 

Figure 9: Deformity of Ankylosing Spondylitis (S) 

2.3.9 Medical management 

Current medical management of AS focuses on symptoms controlled as well as long
term diseases modification. Four therapies form the mainstay of treatment: patient 
education, exercise, NSAIDs and immune system-modifying agents. Patient should be 
made aware of the possibility of disease progression and the risk of fractures related to 
fusion and secondary osteoporosis. Regular stretching and vigorous aerobic exercise 
appear to provide immediate gains in flexibility and may help decrease secondary 
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osteoporosis of the spine by reducing immobility. First-line drug therapy includes the 
use of NSAIDs for symptom control. Most NSAIDs have efficacy in pain management, 
with several having randomized trial proof of efficacy, including indomethacin, 
naproxen, and celecoxib. NSAIDs reduce pain and morning stiffness but do not stop the 
course of the disease or the associated underlying inflammation of the spine. In those 
patients with inflamed peripheral joints, the ant-inflammatory agent sulfasalazine and 
the immunosuppressant methotrexate and careful use of corticosteroids can be helpful, 
although none of these agents controls the spinal inflammation. (?) 

2.3.10 Differential diagnosis 

It is important to differentiate AS from other conditions that cause low back pain 
originating from the sacroiliac joints wither belonging to the spondyloarthropathies or 
belonging to some other categories, which in most cases are more common than AS. 
To approach this goal, it is important to realize the following features which distinguish 
AS from other conditions: age of onset below 40 years, gradual onset, interval of more 
than 3 months before seeking medical attention, morning stiffness and improvement 
with activity or exercise. Among the conditions that can cause low back pain and 
resemble AS those which are mechanical or degenerative and which do not show the 
features of inflammatory joint disease present with AS. Moreover, other conditions 
which may be infectious (which affect single SI joint); metabolic or malignant should 
also be differentiated from AS. <19) 

Moming st:i.ffness 
Rest 

Physical activity 
Restriction of 
Joint motion 

Ankylosing Sp ondylitis 

> 30 minutes 
Aggrevates pain and stiffness 

Relieves pain 
in all dire cti on 

Backache dueto other causes 

< 15 minutes 
Relieves pain 

Increase pain only 
in some direction 

Table 1: Differential diagnosis of ankylosing spondylitis with other causes of 
backache<6) 
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Classic presentation 

The patient is usually a young man presenting with a complaint of chronic low back 
pain and stiffness with occasional radiation of pain into the buttocks, anterior, or 
posterior thighs. The patient feels the stiffness upon rising and has some relief of 
complaints with mild to moderate activity. 

Evaluation 

There are several formalized consensus criteria used to determine whether a patient 
has AS; some are specific to AS and some are more generalized as criteria used for 
determination of spondyloarthropathies. Two validated outcome measures used in the 
evaluation and prognosis for AS patients are the Bath Ankylosing Spondylitis Radiology 
Index (BASRI) and the Bath Ankylosing Spondylitis Functional Index (BASA). In a 
recent study, researches in search of long-term outcome predictors for patient with AS 
came to the following conclusions: 80% of the variations in radiological status and 50% 
of the variations in the functional capacities of AS patients are unknown. These finding 
led the researches to conclude that genetic factors are more important than 
environmental factors. 

AS is suspected when a patient with chronic back pain and stiffness has a global 
decrease in ROM of the lumbopelvic area. This is best measured with an inclinometer 
or with a tape measure using the Schober method. Orthopaedic and neurologie tests 
are normal. Chest expansion may be decreased with chronic involvement. C

21> 

Presentation and summary of clinical features in Ankylosing Spondylitis 

Systemic diseases 
Bilateral sacroilitis 
Predominantly axial skeleton 
HLA-827 positive 95% patients 
Insidious onset 
Family history 
Usually< 40 years of age 
Males and females 
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Affects sleep 
Pa in ( especially night) 
Stiffness ( especially morning) 
Better with exercise, worse with rest 
Diffuse radiation of pain 
Local tenderness 
Muscle spasm 
Pseudosciatica, rarely below knee 
Hip pain 
Oligoarthritis 
Enthesitis 
Chest pain 
Fatigue 
Loss of normal range of movement 
Disability 
Depression 

Table 2: Summary of clinical features<1
) 
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Possible additional involvement 
Eye, heart, lung 
Peripheral joints 
Inflammatory bowel disease 



2.4 Physiotherapy in Ankylosing spondylitis 

2.4.1 Physiotherapy Assesment 

Assessment is possibly one of the important roles of physiotherapists in the 
multidisciplinary management of AS patients, given their knowledge of physical 
therapies, movement and musculoskeletal evaluation. In the established, assessment is 
important in monitoring the disease. Patients stable in their condition would ideally be 
assessed at yearly intervals by the rheumatology team. This may be the prime 
responsibility of the physiotherapist in an extended role as a clinical specialist. Patients 
with more severe diseases would be monitored more frequently with regular 
intervention by the rheumatologist (e.g. drug management, assessment of extra
articular manifestation). A system of emergency appointments through self-referral can 
enhance the follow-up process. <1

) 

2.4.2 Physiotherapy Management 

Physiotherapy is recognized as being a vital part of any management programmed in 
AS. Patients firstly need to receive advice and education about the condition. They need 
to be prepared for events that may present during the course of their disease so that 
patients are able to seek assistance at the appropriate time. A physiotherapist should 
be prepared to listen to the patient and to counsel when appropriate. Patient focused 
management will be enhanced by shared goal setting between therapist and patient. <1) 

Seeking to maintain a patienťs maxima! potential movement is paramount to the 
management process, along with prevention of postural deformities. It has been 
suggested that inflammation in the zygapophyseal joints encourages patient to adept 
pain-relieving posture like flattening the lumbar spine or increase thoracic kyphosis. As 
a response to this change in spinal posture the patient then may develop a poking chin 
as they protract their cervical spine, leading to the question mark posture which is 
frequently seen in patient with classic AS. (1) 
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2.4.3 Physiotherapy diagnostic process 

The most common systemic conditions that present with spinal pain are 
spyloarthropathies. Patients with spondyloanthropathies or other inflammatory 
conditions need to be indentified as early as possible in the diagnostic process, because 
they often require specific investigations and pharmacologic therapy in addition to 
manual, modality, or exercise-based therapy. Symptoms of diarrhea or inflammatory 
bowel disease also should prompt the clinician to consider Reiter disease and 
Ankylosing Spondylitis. C

14
) 

Ankylosing Spondylitis is characterized by morning stiffness, improvement in exercise, 
onset at younger than 40 years of age, and duration of more than 3 months. Concern 
regarding Ankylosing Spondylitis should prompt an HLA-B27 histocompatability screen. 
(14) 

If it is impossible to recognize pathology in the initial stage, the course of the disease 
should give sufficient warning; the most important signs are repeated relapses, the 
decreasing effect of all therapeutic measures and progressive deterioration. The is one 
important warning to sound; however desirable it is to test immediately after treatment, 
a positive result, i.e. immediate improvement of objective findings, and subjective 
findings, and subjective relief, do not preclude pathology. (15

) 

When sacroiliac blockage recurs in young patient we must consider the possibility of 
Ankylosing Spondylitis. In Ankylosing Spondylitis movement therapy is indicated, and 
mobilization techniques are most appropriate; they have to be applied, however, to 
those segments that stili show some degree of mobility. (15

) 

2.4.4 Physiotherapy Examinations 

In a thorough physical examination, should be looked for the presence sacroilitis (by 
noting any tenderness elicited by direct firm pressure, or pain caused by putting 
physical stress on the sacroiliac joint), and measure the spinal mobility in all directions, 
including mobility of the neck. (khan) AS is suspected when a patient with chronic back 
pain and stiffness has a global decrease in ROM of the lumbopelvic area. This is best 
measured with an inclinometer or with a tape measure using the Schober method. 
Orthopaedic and neurologie tests are normal. Chest expansion may be decreased with 
chronic involvement. Important examinations are described evaluating patients 
condition: (21) 
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ExaminationsC12
) 

Examinations of Vertebral Column 

Thomayer's distance: Expresses flexibility of the whole spine. Patient bends forward and 
the distance between the tip of the longest finger and the ground is measured, normal 
is O. If patient doesn't touch the floor value result plus sign and centimeters. 

Shober's distance: Expresses the mobility of the lumbar spine. Measurement is provided 
from the line between L5 and the point 10cm cranial. The patient does max flexion and 
the extension of this distance is measured, norma I is 4-6cm. 

Stibor's distance: Expresses the mobility of the thoracic and lumbar spine. We provide 
measurement between C7 and LS. The patient does max flexion and the extension of 
this distance is measured, normal is 7-lOcm. 

Lateral flexion: Expresses the mobility of the whole spine in side bending. The patient 
bends to one side. Pelvis is allowed to rotate slightly but does not move to the side. The 
motion is determined by the difference between starting and ending position of 
subjeďs fingertip. The bending of the right side is compared with the bending of the 
left side, normal is 20-25cm. 

Otto's distance: expresses the flexibility of the thoracic spine both in flexion and 
extension. The measurement we provide between Thl and the point 30cm caudal. The 
patient does max flexion and extension. We measure extension of this distance after 
max F and E. Normal is 4-Scm. 

Flesh De Forestier: Expresses the flexibility of the cervical spine. The patient stands 
upright along a wall. We measure distance between patienťs occipital bone and the 
wall. Normal is O. 

Cepoj's distance: Expresses flexibility of the cervical spine. We measure distance 
between C7 and a mark Sem cranial. The patient does max flexion of the cervical. The 
distance should lengthen between 3-4cm. 

Circumference of the thorax is measured 

- In the middle of the sternum 
- In the height of process xiphoid 

- The subject inhales three times and we evaluate the difference between 
positions of the thorax in the end of maxima I breath in and breath out 
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2.4.5 Exercise and physical therapy 

Regular exercises are of fundamental importance in the successful long-term 
management of AS. The help maintain or improve posture, chest expansion, and spínal 
mobility, health status, and they prevent or minimize deformity. Recreational exercise 
improves pain and stiffness, and exercising your back eases pain and improves 
function. Dome some recreational exercise at least 30 minutes per day and back 
exercises at least S days per week will improve patient health status. An exercise 
program of stretching and strengthening is needed to keep the muscles strong and the 
spine mobile and erect, and to retain good range of movement of certain joints 
particularly hip and shoulder joints. Gentle stretching exercises ease stiffness and help 
prevent postural changes, and muscle strength exercises help in retaining proper 
posture. Passive stretching of the hip joints to increase their range of movement and 
thus improves function and posture. Most people with AS are stiff to exercise in the 
morning, although taking a warm bath before exercising tends to ease this discomfort. 
The use of Swiss therapeutic exercise balls and group exercise sessions that include 
hydrotherapy are enjoyable and very helpful. (9) 

Most people which comply with comprehensive management program that depends on 
a lifetime of daily exercises can maintain satisfactory spínal mobility, and can continue 
to.lead full and productive lives. Even with optima! treatment, some people will develop 
a stiff spine, but they will remain functional if the spine fuses in an upright position. (1) 

Swimming is ideal exercise for AS patients, because it gently uses all the muscles and is 
very relaxing. It provides aerobic exercise to enhance general fitness and enhance lung 
capacity. Low impact exercises in the water (swimming and water aerobics) an 
stationary bicycling can help improve exercise capability, muscle strength, and range of 
motion. Regular free-style swimming is considered to be one of the best exercises for 
AS, but if patienťs neck is rigidit may be difficult to swim freestyle. (1

) 

A warm shower or application of local heat may promote relaxation and help in passive 
stretching of tight muscles. The application must not be more than 15 minutes. Avoid 
areas of artificial joints. The temperature should be set at low or medium setting. (9) 

Symptoms have been discussed previously. Although pain and stiffness are most 
commonly reported, surprisingly few patients should need 'pain-relieving' physical 
therapy. Transcutaneous Electrical Nerve Stimulation (TENS) may be useful for self
management of pain in some AS patients. Exercise is preferable to any treatment which 
reduces the active participation of the patient, and hydrotherapy may be helpful to 
patients in considerable discomfort. (l) 
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Examples of types of exercises performed by Ankylosing Spondylitis patients 

Exercise type Examples 
Warm up (5 minutesJ SteQ-up on a bench 
Mobilising exercises Neck rotation and side flexion in sitting_ 
Strengthening Back extensors over a bench 
Aerobic activities Jumps with upward raise of hands 
Endurance Basket ball 
Flexibili!Y Trunk side flexion (sitting or standing) 
Balance, co-ordination, proprioreception Competitive team games with a ball 
Function Trunk rotation in sitting 
Open kinetic chain Leg or arm circumduction exercises 
Closed kinetic chain Press ups 
Warm down (5 minutes) Deep breath exercising 

Table 3: Examples of types of exercises performed by Ankylosing Spondylitis patients 
(1) 

33 



3. Special Part 

3.1 Methods 

My practice was done at Rheumatologicky Ustav for 2 week, from 4th until the 15th of 
February, 2008. My adviser was miss Petra Cermakova who gave us a list to choose 
patients we wanted. I got a patient with Ankylosing Spondylitis and the sessions where 
everyday for one hour. The patient agreed with everything I needed so he was really 
helpful. An initial examination was done to determine deformities of the patient. In 
examination instruments where used like plumb line, goniometer. In therapeutic 
approach mostly worked with hands used mobilization techniques with breathing and 
eye movement facilitation, hand facilitation for upper breathing, post isometrie 
relaxation to remove any muscle spasm or trigger point. All therapy was done in the 
physiotherapy room, the weren't any physical therapy machines to use thaťs why 
mostly the therapy was manually. 
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3.2 Anamnesis 
Patient: M. 41 years old, male, married 

Diagnosis 

Ankylosing Spondylitis 

Personal anamnesis 

- Common childhood diseases 

- He had fracture in left wrist 

- Nephrolithiasis in 2003 (stili has stones) 

- When he was 20 , he had his first back pa in ( did AS test because his mother had 

the disease) 

Family anamnesis 

- His mother has AS (stiffness in SI) 

- His father died in age of 58 from cancer (rectum) 

- His brother is healthy, has norma! pain in back 

- He has 2 sons and 1 daughter and are healthy 

Social anamnesis 

- Due disability from spine fusion he is resting, he used to be a bricklayer. 

Abuses 

- He drinks alcohol occasionally 
- Doesn't drink coffee 
- Smokes 20 cigarettes a day 

Hobbies 
- Spending time with his family 

- Watching t. v 

Allergy anamnesis 

- Nimesil 
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Medical anamnesis 

He felt pain in the area of low back when he was 21 years old. Because his mother had 

ankylosis spondylitis, the doctors tested him for this disease and it was positive. After 

this he was taking pharmacy and at the age of 30 started spa but 3 years ago and after 

the spa the ankylosis spondylitis got active and he stopped going to the spa. This 3 

years he has active akylosis spondylitis and has extreme symptoms. 

Operations 

- In childhood he had very often tonsillitis and had operation. 

Previous Physiotherapy 

- Once a yeár goes to spa 

- Tramal against pain 

- Bandages 

Pharmacological anamnesis 

- In 1988- Non-steroids : Brufen, Ibalgin, diclofenac 
In 2003 Non-steroid, anti-rheumatic drugs 

- Corticosteroids 
- Now takes Ibalgin 600mg 1-0-1 tablets, Apo-ome 0-0-1 · 

Doctor documentation 
Now has been hospitalized to check his situation. He is stiffed but he is walking without 
crutches. 
Was checked for basic vital functions: 
Heart rate normal and breathing is normal. 
He has a decrease of motion of trunk, neck, shoulder and hip. Pain in shoulder 
movement, no pathology of elbow and fingers. big restriction in hip joint. 

Present state 
He has pa in around sacroiliac joint, area of the shoulders and neck. After an x-ray 
examination from the doctor, the doctor diagnosed the patient having Ankylosing 
Spondylits in 5th stage. The doctor suggested for a biological injection which will make 

decrease or effect positively in his condition but before this he needed to be examined 
in all of general health. 
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3.3 Initial kinesiologic examination 

3.3.1 Postural evaluation 

Feet distance Feet close to each other 

Fiat transversal sole fornix Normal 
Fiat longitudinal sole fornix Normal 

Calf tibial side Symmetrical 

calf fibula side Symmetrical 
Patella Normal 
Thigh contour Symmetrical in both sides 
Anterior superior illiac Symmetrical 
spine 
Umbilicus Middle line 
Breathing Observation Abdominal breathing 
Nipples Right is lower 
Clavicles Both are elevated, Right is lower 
Shoulder position Both are elevated 

Right is lower (dominant hand is right) 
Head position Slight Lateral flexion to the right and 

Slight Rotation to the right 

Table 4: Fronta! view 

Heel form and position Round shape (both) 
Achille's tendon contour Symmetrical 

Achille's tendon Symmetrical 
thickness 
Calf Symmetrical 
Popliteal lines Looks lateral (both) 
Thigh contour Symmetrical 
Subgluteal lines Right is slight lower 

Posterior superior illiac Right is slight lower 
spine 
Ilium crests Right is slight lower 
Trunk outlines In right concave 
Inferior scapula angles Both in external rotation 
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Scapulas medial margine Abducted (both) 
Scapula alata Possitive (both) 
Soulder position Frontal position in both 

Right is lower 
Head position Lateral flexion to the right 

Rotation to the right 
Auricles Right slight lower 

Table 5: Posterior view 

Knee joint position Slight Semiflexed (both) 

Position of pelvis Posterior tilt 
Lumbar part of spine Fiat back 
Thoracic part of ~ine Extreme ~hosis and Scoliosis left curve 
Shoulder position Forward protraction(bothj 
Cervical part of spine Hyperlordosis 

Head position protrusion, forward·drawn position 

Table 6: Side view 

Conclusion of postural evaluation 

The tables above show the patient in faulty alignment from his pathology state, 

structural pathology. In the frontal view we evaluate that the patient has close feet 

stance, this from hip adduction, may have tightness of adductors. The main problem is 

this position is the upper part which we see the forward head and rounded shoulders; 

the head has extreme hyper extension and makes the neck not visible. With this 

posture, may have short pectoralis minor and major, and inhibition of neck flexors. Also 

important is position of head which has lateral flexion and rotation towards the right. 

He has abdominal breathing, limited of chest breathing from structured posture. In 

posterior view we observe the fiat back in lumbar area. Also important is the upper 

back which we see scoliosis towards the left in middle thoracic region, may be 

influenced from the posture of the head. Also scapula alata in both which establish 

inhibition of rhomboids major, minor and trapezius middle muscle. In side posture we 

see I slight semi-flexion in the knees which may influence the feet movement. After 
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palpation of the pelvic is fixed in posterior tilt, and continues influencing the low back in 

a fiat back of the I u mbar spine. In the thoracic region we see extreme kyphosis and 

protrusion of the shoulders. The cervical region is in extreme hyperextension putting 

the head in a forward position and having the eyes towards the ground. Having this in 

mind we can imagine the influence on the position of the cervical spine when the 

patient is trying to observe something. So with this information we can suspect of 

tightness. of hamstrings influencing the pelvic position, inhibition of low back extensors. 

Also due to kyphosis thoracic extensors are also weak. Hyperextension of the cervical 

region, inhibits the neck flexors and simultaneously tightens the cervical extensors. 

Important information must be mentioned here before other examinations are 

mentioned is that the patient in a supine position needs around 45cm height pillow 

because of the increase of trunk flexion. He is unable to keep a prone position for a 

long period of time. 

3.3.2 Anthropometry examination 

• Weight: 64kg , Right: 33 kg Left: 31 kg 

• Height: 154 cm (in present state) 

• Before he had height- 174cm 

• 
Measurement of Left leg Right leg 

Anatomical Length 79 cm 80 cm 

Functional Length 88cm 88 cm 

Circumference of thigh 42 cm 44 cm 

Circumference of knee 36 cm 36 cm 

Circumference of calf 33 cm 33 cm 

Circumference of foot 27cm 28cm 

Table 7: Lower Extremities 
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Measurement of Left arm Right arm 
Length of the whole upper 76 cm 76cm 
extremity 
Length of humerus 32 cm 34 cm 

Length of forearm 27cm 26cm 

Circumference of biceps 28cm 27cm 

Circumference of forearm 26 cm 26 cm 

Table 8: Upper Extremities 

Circumference of thorax 96 cm in inspiration, 95 cm in expiration 
1 cm difference 

Circumference of waist 96 cm 
Circumference of hips 93 cm 

Table9: Other anthropometrical measurements 

Schober's distance 6 cm ,possitive 
Latero-flexion distance Right:5 cm, possitive 

Left: 5 cm, possitive 
Otto's distance 3 cm, possitive 
Cepoje's distance 4 cm, negative 
Thomayer's distance 38 cm, possitive 
Stibor's distance 2 cm, positive 
Forestier's distance 35cm, positive 

Table .10: Distances of spine 

Conclusion of anthropometrical measurement 

In this examination we see the distances of the extremities not having any big 

difference to be mentioned. The most important conclusion is the slight thorax 

movement in total inspiration which is only 1 cm difference from total expiration. With 

this result it is obvious that its from his posture for diminishing the upper breathing. 

The increase of upper breathing is necessary not only for vital functions but also for 
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posture, influencing the trunk into extension. Without this breathing it increases the 

trunk flexion. In spine distance we see almost all tests positive. The restriction of all 

spines is noticed which makes decrease of all motions. In total conclusion the upper 

trunk extension is the most limited which also affects both postural and breathing 

ability. 

3.3.3 Gait Evaluation 

Step phase: short step, Limited of plantar flexion 

Stance phase: Normal 

Rhythm of walk: Slow, both extremities are same 

Pelvis rotation: No movement 

Pelvis shift: Limited 

Trunk movement: Limited 

Arm synkinesis: Slight movement of the arms. 

Conclusion of gait examination 

The patient movements are all almost restricted. The upper trunk is in a flexed position 

with protraction of the shoulders. He has short steps because of the restriction of the 

pelvis, no rotation; hip joint is also influenced from the pelvis position limiting his 

extension. The ability having just a slight plantar flexion is influenced from the body 

structure that the patient has; not letting him to do the movement, with possibility of 

blockage in the foot. Slow rhythm is also noticed in the gait with arms are in synkinesis 

but have limited movement. Joint play examination will be provided for better analyze 

of foot and shoulder. 
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3.3.4 Examination of basic moving patterns 

The examination of basic moving patterns were provided according to Vladimir Janda 

• Extension in hip joint: positive 
Pathological sign: Difficult for patient, restricted. Activation normally of hamstrings 

and gluteus maximus but limited activation of the erector spinae 

• Abduction in hip joint: negative 
Movement: Limited movement. Normal prime mover tensor fascae latae muscle but 
difficult to hold position from big blockage in pelvic and hip. 

• Trunk curl up: positive 
Pathological sign: Unable of movement because of the restricted spine. In supine 
position, patient is in a curl up position unable to do extension. When doing slight 
flexion of trunk he activates both abdominals and hip flexors. 

• Head flexi on: positive 
Pathological sign: Slight inovement, difficulty for the patient. Extreme hyperxtended 
cervical spine. Obvious sign flexors are weak. 

• Shoulder abduction: positive in both sides 
Pathological sign: The motion starts with the activation of the upper part of 
trapezius muscle and then continues with supraspinatus and deltoideus muscle. 

• Push up: positive 
Pathological sign: This movement is not appropriate for the patient because of the 

position of the scapula we saw in the posture evaluation. Trying this test, we see even 
more winging of the scapula. (scapula alata) 

Conclusion of examination of basic moving patterns 

Influenced from a bad general posture by blockages in spine and pelvic the muscles 

have been established in a way to have inhibition or tightness of a lot of muscles. 

Inhibition of the erector spinae muscle we can see in hip extension pattern. From the 

position of the head we can see that the neck flexors are inhibited, there is activation 

and movement but the movement is poor. In shoulder abduction pattern we can see 

tightness of the upper trapezius muscle, having false pattern by using more upper 

trapezius than deltoids muscle. In the push up we evaluate the inhibition of the 

rhomboids major, minor and trapezius medius. 
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3.3.5 Goniometry - Range of motion 

Active Movement Passive Movement 

Left Right Left Right 

Shoulder Shoulder - - - -

20° Extension 23 o 25 o Extension 27 o 

140° Flexion 150 o 145 o Flexion 153 o 

115° Abduction 120 o 117 o Abduction 121 o 

25° Adduction 30 o 27 o Adduction 31 o 

Elbow Elbow 
130° Flexion 130 o 135 o Flexion 135 o 

o o Extension o o o o Extension o o 

Table 11: Goniometry- range of motion of the upper extremities 

Active Movement Passive movement 
Left Hip Right Left Hip Right 

50 Extension s o 60 Extension 60 

60 o Flexi on 70° 640 Flexion 72 o 

35 o Abduction 40 o 38 o Abduction 42 o 

10 o Adduction 12 o 13 o Adduction 15 o 

Knee Knee - - - -
135 o Flexi on 140 o 140 o Flexion 143 o 

o o Extension o o o o Extension o o 

Table 12: Goniometry - range of motion of the lower extremities 

Active movement 

Right Head 
80 Lateroflexion 
17° Rotation 

Head flexion SO 
Head extension 8 o 

Left 
70 

14° 

Passive movement 

Right Head 
go Lateroflexion 
18 o Rotation 

Head flexion 5° 
Head extension 8 ° 

Table: 13: Goniometry - range of motion of the head 
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Conclusion of range of motion examination 
In these examinations we see limitations of all joints movements. In the extremities the 
most important are shoulder abduction which looks líke blockage. Also the hip extension 
is restricted this is bigger problem which can influence walking. The most important we 

see is in the head which has big restriction in all movements. In the cervical restriction 
affects the sight of the patient towards objects, lifting head in one side the heading and 

the retina of the eye upwards to see; and strains the muscles. 

3.3.6 Muscle strength tests 

The muscle strength tests were provided according to F.P.Kendall 

Left Right 

4 Sartorius 4 
4+ Quadriceps 4+ 
4 Iliopsoas 4 
4- Gluteus medius 4-
4- Gluteus maximus 4-
3 Serratus anterior 4 
3 Rhomboids 3+ 

Lower Trapezius* 

4- Middle Trapezius 4-
4+ Upper Trapezius 4+ 
4+ Supraspinatus 4+ 
4 Deltoid 4 

*Some tests couldn't be performed like e.g. lower trapezius test, due to inability to do 
starting position. 
Table 14: Muscle strength tests 

Conclusion of muscle strength tests 
In this table we can establish that his muscles are in a fair or above grade. Making this 
useful conclusion a hypothesis can be made having this grade but do not have the 

normal grade (5), is the disability of function or different pattem movement dueto 
patienťs general posture. Strengthening some muscles would be useful for treatment 

dueto his disease. 
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3.3.7 Muscle length tests 
The muscle length tests were provided according to Vladimir Janda'12

) 

Left Right 
1 Gastroknemious 1 
2 Hamstrings 2 
2 Pectoralis minor 2 
2 Pectoralis major 2 

UpQ_er trapezious* 
Sternocleodomastoideus* 
Scalenii* 

*Unable to be performed because of restriction of cervical spine. 
Table 15: Muscle length tests 

Conclusion of length examination 
Unfortunately here we can't distinguish any more muscles shortening due to inability of 
the patient to provide the appropriate movements for testing. The pectoralis is located 
shortened here which was a sign in postural evaluation, here the upper trapezius is not 
able to be tested but from postural evaluation and with the form of shoulder elevation 
we understand for shortened, more information we can find in palpation examination. 

3.3.8 Palpation examination 

Left Right 
H_ypertonus Hamstrings Hypertonus 
Hypotonus Quadriceps HyR_otonus 
Hypotonus Gluteus maximus HyR_otonus 
Hypotonus Rhomboids Hypotonus 
Normal tonus Deltoid Normal tonus 
Hypotonus Middle trapezius Hypotonus 
Hypertonus Pectoralis minor Hypertonus 
Hypertonus Pectoralis major Hypertonus 
Normal tonus Levator scapulae Hypertonus 
Hypertonus, muscle spasm Upper trapezius Hypertonus, trigger point 
Hypertononus Rectus abdominis H_yR_ertonus 
Hypotonus Erector Spinae Hypotonus 
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Hypotonus Neck flexors Hypotonus 
Hypertonus Neck extensors Hypertonus 

Table 16: Palpation examination 

Conclusion of palpation examination 
From the patients posture and movements we tmdersood that spine movements are 
restricted. With palaption we foundd hypotonus muscles showed in the above table, we 
can suspect that the inhibited muscles are from limited activation of muscles because of 
restricted movements. Also here we found upper trapezious with trigger point on right 

side and musle spasm in the left one. 

3.3.9 Breathing examination 

Inspiration: In inspiration we can see mostly abdominal breathing having a bad 
influence of the upper chest inspiration which is limited and influence the body posture 
into flexion. Also there is no movement of the ribs upper and slight of the lower this 

was checked with hands facilitatation. 

Expiration: The expiration is shorter from normal and uses mostly rectus abdominis and 
there is no movement of lower ribs in downward direction. We can suspect of inhibited 

intercostalis internus which depresses the ribs. 

Conclusion of breathing examination 
In this examination we evaluate that there is a limited of motion in upper breathing and 
increase of abdominal breathing. There is no movement of the upper ribs and only 
slight in the lower ribs in inspiration and expiration. Breathing in the patient is a big 

problem, we must increase upper breathing which will influence the patients posture. 
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3.3.10 Joint play examination 

The joint play examination performed according to Karel Lewit <13> 

Shoulder joint Bilateral; dorsal, lateral, caudal directions are restricted. 
Slight in ventral direction bilateral. 

Scapula against Restricted movement both, mostly in posterior 
thorax depression direction 
Acromioclavicular joint Bilateral restricted in craniocaudal direction 
Sternoclavicular Bilateral in craniocaudaul and ventrodorsal directions 
Elbow joint No restriction 
Patella Bilateral all directions restricted 

Knee Joint Bilateral restricted in Laterolateral direction 

Tibiofibula joint Bilateral restricted in ventral-dorsal diction mostly on 
right side 

Talocrural joint Restricted in dorsal direction 

Table 17: Joint play examination 

Conclusion of joint play examination 

Because of limited of upper breathing there are joint restriction of acromioclavicular and 

sternoclavicular joints. In the above table we conclude of big restriction in both 

shoulder joints and both scapula. 5o we evaluate that the AS disease, spread also in big 

joint. Also there are restrictions in the lower extremity effected by the upper posture 

and also paralyzed hip because of sacroilitis. Also knee and patella are restricted 

bilaterally. 

Examination in the spine was not performed because of the increase of risk for a 

vertebra fracture. 
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3.4 Conclusion and discussion of initial kinesiologic examination 

• Obtaining the history is important for the proper diagnosis. The therapist should 

first determine the main complaint. <10
) In this case is the restriction from sacrum 

to cervical spine, the disability of extension of the spine. The patient also has 

pain in the SI, pain in shoulders, and current pain in neck. 

• Activities and head positions that increase or decrease symptoms are also helpful 

in making the diagnosis, as well as in guiding treatment. When did the pain 

occur for the first time, how was the pain, and what was done are all important 

inquiries for the patient. <
10) As we see in postural evaluation there is trunk 

flexion which makes the patient having bad alignment which has great affects of 

muscle straining. The most important symptom from the trunk curl in my opinion 

is the limited of chest inspiration. Influencing by the posture but also the limited 

chest expansion influences the posture into trunk flexion. For 3 years now the 

disease is active and patient is in a severe stage in AS having this in concern, it is 

certain that the patient is unable to work or do daily activities which this will 

influence his psychology towards depression. For this I tried to also influence his 

psychic state asI was doing therapy. 

• Assessment of family anamnesis with similar ar other postural problems should 

also be obtained. <10
) The patienťs mother had also AS and that is why at the first 

time he felt pain in low back he did tests for AS which were positive. 

• The therapist should ask what previous treatments have been tried including use 

of ice and/or heat and medications ( e.g. acetaminophen, aspirin, nonsteroidal 

anti-inflammatory drugs) <10) AS in the patient was found in a young age, but the 

only treatment he got was going to the spa and pharmacy. The best therapy 

would be exercises for joint mobility from the start which would have the patient 

now in a better condition. 

• Questions on previous medical treatment should include physical therapy, 

traction, manipulation, previous injections, or surgical treatments. A social history 

should include sport and position, occupation, and the use of nicotine and/or 
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alcohol. (lo) There was no previous rehabilitation. The patient in this stage is 

taking some pharmacy. Now the doctor suggested him to go in some 

examinations to get a biological injection to decrease the active state of AS. An 

abuse he has is smoking 20 cigarettes a day. 

Final Conclusion: After all the information we got I will focus on the patients main problem 

which is the trunk flexion that is why the following pictures are not for postural evaluation 

but they are pictures which are showing his big problem of trunk flexion. The current stage 

that he is now with the disease is in a big risk because the disease is active and he is in the 

final stage of AS. My focus in the therapy will be decreasing his pain, increasing the mobility 

of the spine, and increasing his breathing which is critical in this stage. 

In this picture we see the back view of the patient noticing 
his position having a slight scoliosis towards the left due to 
the head position towards the right. Extreme trunk flexion 
which inhibits back extensors. Also the position of the 
scapulas is in abduction and external rotation of the lower 
angle, here we se inhibition of the · rhomboids and middle 
trapezius muscle. 

Figure 18: Back view of the patient 

In the side view we see the structural formation of AS. We 
see fiat low back, increase of thoracic kyphosis and extreme 
forward heading position. This structural position of the 
patient is the biggest problem because influencing his upper 
breathing. 

Figure 19: Side view picture of the patient 
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Picture 20: Front view of the patient 

In front view we see the head in front of the 
neck and the neck is not visible. We also aspect 
both shoulder's are elevated which with the 
examinations showed before, tightness of upper 
trapezius. Stomach is protruded but with the 
examinations we saw dominating activation in 

abdominal breathing. 

3.5 Short-term and long-term rehabilitation pian 

Short-term: 

-, Decrease of pain in the region of SI, shoulders and neck 

);;> Increase motion of spine ( exercises actively and passively) 

~ Increase of upper breathing (by hand facilitation on chest) 

-, Stretch the shortened muscles . 

.., Strengthen the inhibited muscles. 

-, Mobilize restricted joints 

,. Increase the restricted range of motion 

);;> Instruction of patient how to provide correct the auto-therapy exercises 

~ Helping him to increase confidence (psychological state) 

Long-term: 

);;> Correct sitting, sleeping and standing posture 

., Increase daily activities 

., Everyday exercises for motion and posture 

-,. Patient correcting posture himself 

).> Increasing upper breathing for great expansion of chest 
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)' Strengthen weak muscles 

~ Improving gait evaluation 

'r Improve the coordination of muscles 

~ Improving the activities of daily living 

3.6 Rehabilitation 

Rrst session (5/02/08) 

• Initial kinesiologic evaluation 

• Condition exercises for warm up ( active movements of upper and lower 

extremities at all joints) 

• 5oft tissue around sacroiliac and lumbar area 

• Breathing exercises 

- Hand facilitation on chest 

- Hand facilitation of lower ribs 

• Mobilization of spine with eyes and inspiration facilitation and passively 

increasing movement 

- All movements of the spine (flexion, extension, lateral flexion and rotation) 

Second session (06/02/08) 

• Condition exercises for warm up (active movements of upper and lower 

extremities at all joints) 

• Motion exercises 

1) Exercises in lying 

- Bridging exercise 

- Spínal rotation 

2) Exercises in 4 point kneeling 

- Cat stretch (spínal flexion and extension) 

- Quadrat leg reach (spínal extension) 
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3) Chair exercises in sitting 

- Spinal side flexion 

- Spinal rotation 

- Neck rotation 

• 5oft tissue around sacroiliac and lumbar area 

• Breathing exercises 

- Hand facilitation on chest 

- Hand facilitation of lower ribs 

- Self exercise by pressing elbows rests during deep inspiration 

• P.N.F (proprioceptive neuromuscular facilitation) 

- Upper Extremities 1st diagonal extension (strengthening rhomboids muscles) 

- Upper extremities 2"d diagonal flexion (Strengthening middle trapezius, 

stretching pectoralis minor muscle) 

- Scapula - Posterior depression (strengthening of rhomboids) 

- Scapula - Posterior elevation (Strengthening middle trapezius, stretching 

pectoralis minor, major sternal part) 

All patterns where done by contract relax technique 

Third session (07 /02/08) 

• Condition exercises for warm up (active movements of upper and lower 

extremities at a ll joints) 

• Motion exercises 

1) Exercises in lying 

- Bridging exercise 

- Spinal rotation 

2) Exercises in 4 point kneeling 

- Cat stretch ( spinal flexion and extension) 

- Quadrat leg reach (spinal extension) 

3) Chair exercises in sitting 

- Spinal side flexion 
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- Spinal rotation 

- Neck rotation 

• 5oft tissue around sacroiliac and lumbar area 

• Breathing exercises 

- Hand facilitation on chest 

- Hand facilitation of lower ribs 

- The Mudras for augmenting respiratory movements in the upper sector 

• Joint- play examination and mobilization 

- Shoulder joints - Bilateral mobilization in all directions 

- Scapulas - Both mobilization against the thorax 

- Acromioclavicular joint - Both mobilization in caudocranial direction 

- Sternoclavicular - Both mobilization in craniocaudal and ventrodorsal direction 

- Hip joints - Both hips, PIR traction in Iang axis of femur 

- Tibiofibular joint- Bilateral ventral and dorsal directions 

- Talocrural joint - Bilateral dorsal direction 

- Patella - Bilateral lateral, cranial and caudal 

- Knee joint - Bilateral mobilization in lateral direction 

• Mobilization of spine with eyes and inspiration facilitation and expiration with 

relaxation and passively increasing movement 

- All movements of the spine (flexion, extension, lateral flexion and rotation) 

• Stretching muscles 

- Hamstring muscles both sides 

- Upper trapezius muscle both sides 

- Pectoralis minor both sides 

• Post isometrie relaxation of both upper trapezius 

Fourth session (08/02/08) 

• Motion exercises 

1) Exercises in lying 
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- Bridging exercise 

- Spinal rotation 

2) Exercises in 4 point kneeling 

- Cat stretch ( spínal flexion and extension) 

- Quadrat leg reach (spinal extension) 

3) Chair exercises in sitting 

- Spínal side flexion 

- Spinal rotation 

- Neck rotation 

• Breathing exercises 

- Hand facilitation on chest 

- Hand facilitation of lower ribs 

• P.N.F (proprioceptive neuromuscular facilitation) 

- Upper Extremities 1st diagonal extension (strengthening rhomboids muscles) 

- Upper extremities 2"d diagonal flexion (Strengthening middle trapezius, 

stretching pectoralis minor, major sternal part muscle) 

- Scapula - Posterior depression (strengthening of rhomboids) 

- Scapula - Posterior elevation (Strengthening middle trapezius, stretching 

pectoralis minor, major sternal part) 

All patterns where done by contract relax technique 

• Increasing range of motion of spine with eyes and inspiration facilitation and 

passively increasing movement 

- All the spine in every motion (flexion, extension, lateral flexion and rotation) 

Fifth session (11.02.08) 

• Breathing exercises 

- Hand facilitation on chest 

- Hand facilitation of lower ribs 

- Self exercise by pressing elbows rests during deep inspiration 
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- The Mudras for augmenting respiratory movements in the upper sector 

• Joint-play examination and mobilization 

- Shoulder joints - 8ilateral mobilization in all directions 

- Scapulas- 8oth mobilization against the thorax 

- Acromioclavicular joint - 8oth mobilizatiori in caudocranial direction 

- Sternoclavicular - 8oth mobilization in craniocaudal and ventrodorsal direction 

- Hip joints - 8oth hips, PIR traction in Iang axis of femur 

- Tibiofibular joint - 8ilateral ventral and dorsal directions 

- Talocrural joint - 8ilateral dorsal direction 

- Patella - 8ilateral lateral, cranial and caudal 

- Knee joint- 8ilateral mobilization in lateral direction 

• Mobilization of spine with eyes and inspiration facilitation and passively 

increasing movement 

- All movements of the spine (flexion, extension, lateral flexion, rotation) 

• Stretching muscles 

- Hamstring muscles both sides 

- Triceps surae both sides 

- Upper trapezius muscle both sides 

- Pectoralis minor both sides 

Sixth session (12/02/08) 

• Condition exercises for warm up (active movements of upper and lower 

extremities at all joints) 

• Motion exercise 

1) Exercises in lying 

- 8ridging exercise 

- Spínal rotation 

2) Exercises in 4 point kneeling 

- Cat stretch ( spinal flexion and extension) 

- Quadrat leg reach (spínal extension) 
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3) Chair exercises in sitting 

- Spínal side flexion 

- Spínal rotation 

- Neck rotation 

• Mobilization of spine with eyes and inspiration facilitation and passively 

increasing movement 

- All movements of the spine (flexion, extension, lateral flexion and rotation) 

• Instructions for position of head 

• Instructions of walking 

• Instruction for correct posture in activities of daily living 

• Instruction of upper breathing influencing patient thinking of upper inspiration 

and exercises from therapy 

• Motion exercises which have been done in therapy are instructed to the patient 

to do everyday 

3.7 Final kinesiologic Examination 

3.7.1 Postural evaluation 

Feet distance Feet are close but better than before 
Fiat transversal sole Normal 
fornix 
Fiat longitudinal sole Normal 
fornix 
Calf tibial side Symmetrical 
Calf fibula side Symmetrical 
Patella Slight Valgoid knee 

External Rotation: Negative 
Interna! Rotation: Possitive {_BothJ improved 

Thigh contour Symmetrical in both sides 
Anterior superior illiac Symmetrical 
spine 
Umbilicus Middle line 
Nipples Right is lower 
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Breathing observation Abdominal breathing 
Clavicles Both are elevated, Right is lower 

Shoulder position Both are elevated 
Right is lower (dominant hand i s right) 

Head position Slight Lateral flexion to the right and 
Slight Rotation to the right 

Table 18: Frontal view 

Heel form and position Round shape (both) 
Achille's tendon contour Symmetrical 
Achille's tendon thickness Symmetrical 
Calf Symmetrical 
Popliteallines Lookslateral (both) 
Thigh contour Symmetrical 
Subgluteal lines Right is slight lower 

Posterior superior illiac Right is slight lower 
SQine 
Ilium crests Right is slight lower 
Trunk outlines In right concave 
Inferior scapula angles Both in external rotation 
Scapulas medial margine Abducted (both) 
Scapula alata Possitive (both) slight 

improved 
Soulder position Fronta! position in both 

Right is lower 

Head position Lateral flexion to the right 
Rotation to the right 

Auricles Right slight lower 

Table 19: Posterior view 

Knee jointposition Slight Semiflexed. (bothj 
Position of pelvis Posterior tilt 
Lumbar part of spine Fiat back 
Thoracic part of spine Extreme kyphosis and 

Scoliosis left curve 
Shoulder position Forward protraction(both) 
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Cervical part of spine Hyperlordosis 
Head position protrusion, forward-drawn position 

Table 20: Side view 

3.7 .2 Anthropometry examination 

• Weight: 64kg, Right: 33 kg Left: 31 kg 

• Height: 154 cm 

Measurement of Left leg Rjght leg_ 
Anatomical Length 79cm 80 cm 
Functional Length 88cm 88 cm 
Circumference of thigh 42cm 44cm 
Circumference of knee 36 cm 36 cm 
Circumference of calf 33 cm 33 cm 
Circumference of foot 27cm 28 cm 

Table 21: Lower Extremities 

Measurement of Left arm Right arm 
Length of the whole upper 76 cm 76cm 
extremity 
Length of humerus 32cm 34 cm 
Length of forearm 27cm 26cm 
Circumference of biceps 28 cm 27cm 
Circumference of forearm 26cm 26cm 

Table 22: Upper Extremities 

Circumference of thorax 96.3 cm in inspiration, 95 cm in 
expiration 
1.3 cm difference improved 

Circumference of waist 96 cm 

Circumference of hips 93 cm 

Table 23: Other anthropometrical measurements 
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Schober's distance 6 cm ,positive 

Latero-flexion distance Right:S cm, positive 
Left: 5 cm, positive 

Otto's distance 3 cm, positive 
Cepoje's distance 4 cmL nejlative 
Thomeyer's distance 35 cm, _Qositive im_Qroved 
Stibor's distance 2 cm, positive 
Forestier's distance 32cm, positive improved 

Table 24: Distances of spine 

3.7 .3 Gait Evaluation 

Step phase: short step, limited of plantar flexion (slight improved because he is thinking 

about the movement) 

Stance phase: normal 

Rhythm gait: Slow, both extremities are same 

Pelvis rotation: no movement 

Pelvis shift: limited 

Trunk movement: no 

Arm synkinesis: slight movement of the arms 

3.7.4 Examination of basic moving patterns 

The examination of basic moving patterns were provided according to Vladimir Janda 

• Extension in hip joint: positive 
Pathological sign: Difficult for patient, restricted. Activation normally of hamstrings 

and gluteus maximus but slight increase limited activation of the erector spinae 

• Abduction in hip joint: negative 
Movement: Limited movement. Normal prime mover tensor fascae latae muscle but 
difficult to hold position from big blockage in pelvic and hip. 
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• Trunk curl up: positive 
Pathological sign: Unable of movement because of the restricted spine. In supine 
position, patient is in a curl up position unable to do extension. When doing slight 
flexion of trunk he activates both abdominals and hip flexors. 

• Head flexi on: positive 
Pathological sign: Slight movement, difficulty for the patient. Extreme hyperxtended 
cervical spine. Stili sign flexors are weak but improved. 

• Shoulder abduction: positive in both sides 
Pathological sign: The motion starts with the activation of the upper part of 
trapezius muscle and then continues with supraspinatus and deltoideus muscle. 

• Push up: positive 
Pathological sign: This movement is not appropriate for the patient because of the 

position of the scapula we saw in the posture evaluation. Trying this test, we see even 
more winging of the scapula. 

3.7 .s Goniometry - Range of motion 

Active Movement Passive Movement 

Left Shoulder Right Left Shoulder Right 

22° Extension 23 o 26° Extension 27 o 

improved improved 
145 o Flexion 150 o 148° Flexi on 153 o 

improved improved 
117 o Abduction 120 o 120° Abduction 121 o 

improved improved 
25 o Adduction 30 o 27 o Adduction 31 o 

Elbow Elbow - - - -
130 o Flexi on 130 o 135 o Flexi on 135 o 

o o Extension o o o o Extension o o 

Table 25: Goniometry - range of motion of the upper extremities 
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Active movement Passive Movement 

Left Hip Right Left Hip Right 
60 Extension 60 70 Extension 70 
improved improved improved improved 
60 o Flexion 70 o 64° Flexion 72 o 

35° Abduction 40 o 38 o Abduction 42 o 
10 o Adduction 12 o 130 Adduction 15 o 

Knee Knee 
135 o Flexi on 140° 140 o Flexi on 143 o 

o o Extension o o o o Extension o o 

Table 26: goniometry range of motion of lower extremities 

Active movement Passive movement 

Right Head Left RiCJht Head Left 
80 Lateroflexion 7 o go Lateroflexion 8 o 
17 o Rota ti on 15° 18 o Rotation 17° 

improved improved 

Head flexion 5o 
Head extension 8 o 

Head flexion I 5 o 
Head extension I 8 o 

Table 27: Gonio metry - range of motion of the head 

3.7.6 Muscle strength tests 

The muscle strength tests were provided according to F.P.Kendall 

Left Right 
4 Sartorius 4 
4+ Quadriceps 4+ 
4 IlioQ_soas 4 
4- Gluteus medius 4-
4- Gluteus maximus 4-
3+ improved Serratus anterior 4 

3+improved Rhomboids 4- improved 
4- Middle Trapezius 4 
4+ Upper Trapezius 4+ 
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I Supraspinatus 
Deltoid 

Table 28: Muscle strength tests 

3.7.7 Muscle length tests 

The muscle length tests were provided according to Vladimir Janda<8
) 

Left Right 

1 Gastroknemious 1 
2 Hamstrings 2 
2 Pectoralis minor 2 
2 Pectoralis major 2 

Table 29: Muscle length tests 

3.7.8 Palpation Examinassions 

Left Right 
Hypertonus Hamstrings Hypertonus 
Hypotonus Quadriceps Hyg_otonus 
Hypotonus Gluteus maximus Hy(>otonus 
Hypotonus slight Rhomboids Hypotonus slight improvement 
improvement 
Normal tonus Deltoid Normal tonus 
H_ypotonus Middle trapezius Hypotonus 
Hypertonus Pectoralis minor Hypertonus 
Hypertonus Pectoralis major Hypertonus 
Normal tonus Levator scapulae Hypertonus 
Hypertonus, decrease ~a in UpJ)_er tr~pezius HyQertonus, decrease pain 
Hypertononus Rectus abdominis Hypertonus 
Hypotonus Erector Spinae Hypotonus 
Hypotonus Neck flexors Hypotonus 
l-lyperton us Neck extensors Hypertonus 

Table 30: Palpation Examination 
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3.7 .9 Breathing examination 

Inspiration: In inspiration we can see mostly abdominal breathing having a bad 
influence of the upper chest inspiration which is limited and influence the body posture 
into flexion. Also there is no movement of the ribs upper and slight of the lower this 
was checked with hands facilitatation. Slight improvement of upper breathing. 

Expiration: The expiration is shorter from normal and uses mostly rectus abdominis. 
Slight improvement with movement of lower ribs. 

3.7.10 Joint play examination 

The joint play examination performed according to Karel Lewit (l
3
) 

Shoulder joint All directions have slight improved 
Scapula against Restricted movement both, mostly in posterior depression 
thorax direction, better movement 
Acromioclavicular Bilateral restricted in craniocaudal direction 
joint 
Sternoclavicular joint Bilateral restrict in craniocaudal and vendrodorsal direction 
Patella Bilateral all directions restricted improved 
Knee Joint Bilateral restricted in Laterolateral direction 
Tibiofibula joint Bilateral restricted in ventral-dorsal diction mostly on right 

si de 
Talocrural joint Restricted in dorsal directionL slight improved 

Table 31: Joint play examination 
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3.8 Therapy effect 

After six therapy sessions we saw some slight improvement of the general condition of 

the patient. In the last postural evaluation there is no so big improvements of the 

patients posture, patient is stili in an active disease of spine fusion and the ability to 

improve posture is hard. The chest inspiration was slight improved after a lot of 

repetitions and thaťs the biggest effeet of the therapy. Also some motion have been 

improved but stili need an everyday exercise program. In AS the fusion of the spine 

doesn't allow for better mobility and thaťs why the patient needs everyday exercise for 

increasing motion. The patient has his structural problem from the beginning; but with 

therapy we started of good strengthening of inhibited muscles of the scapula, and also 

scapula movements have been improved. The increase of upper breathing inspiration is 

a good start for therapy which if continued with auto therapy slowly it will help his 

posture also. The big fusion in cervical spine and the limited movement is stili noticed 

and also given auto therapy to patient for increase of motion. Important also must be 

mentioned that the patients psychological state has improved because of daily activity 

and looked happy with the therapy. 

3.9 Prognosis 

Prognosis of Ankylosis Spondylits disease in this case because of the severe stage the 

patient has the disease active for the 3 last years, the situation is quiet difficult. With 

exercises it has been showed of some improvement noticing that with exercises his 

state his getting better and not worse. The patient must realize this because will be 

better for him and I think he has realized it, but the overloading of the fusion disease is 

difficult for him especially in this stage. In future the doctor will use a different injection 

to decrease the active disease and if this happen the patient will get much better but 

until then, patient has been showed of exercise to maintain and improve motion, 

postural and breathing. 
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4. Conclusion 

I feel really happy after these two weeks of practice in the Rheumatologic hospital of 

Prague. It was the first time I managed to use the knowledge that aur university offers 

me in real profession conditions. The patient that I wrote about was really hard for 

examination and therapy due to his condition but I gain a lot of from this practice, 

having confidence in my self by helping the patients. 

My patient had great cooperation and the willing to work hard with his problem, this 

helped meto get interested for finding better therapy for his condition. He was doing all 

of the exercises I was suggesting him even if he had difficult performing it. Finally, my 

adviser in reumatologisky hospital, assistant Petra Cermakova gui9ed and helped me 

during this practice with both a professional and humanistic way which was really 

determining for the therapy success and for fulfilling the goals of this practice. 
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List of abbreviations 

1) AS: Ankylosing Spondylitis 

2) BASFI: Bath Ankylosing Spondylitis Functional Index 

3) BASRI: Bath Ankylosing Spondylitis Radiology Index 

4) CI: first cervical vertebra (atlas) 

5) C2: second cervical vertebra (axis) 

6) COM: Center of mass 

7) ESR: Erythrocyte sedimentation rate 

8) GGT: Gamma-gluatamyl transpeptidase 

9) CNS: Centra! nervous system 

10) HLA: Human Leukocyte Antigen 

ll) L5: fifth lumbar vertebra 

12) M.: Muscle 

13) NSAIDs: Nonsteroidal ant-inflammatory drugs 

14) PNF: Proprioceptive neuromuscular facilitation 

15) PNS: Peripheral nervous system 

16) RA: Rheumatoid arthritis 

17) RF: Rheumatoid fever 

18) SI: Sacroiliac 

69 



Table 31: Important muscles of postural deformity from AS 

Muscle Orig in Insertion Function 
M.Trapezius With the origin 
Upper fibers External occipital Lateral one third of fixed adduction of 

protruberance, clavicle and scapulas mainly 
superior nuchal acromion process of performed by 
line, spinous scapula middle fibers. 
processes of Lateral rotation of 
seventh cervical scapula by the 

Middle fibers vertebrae upper and lower 
Medial margin of fibers with 

Spinous processes acromion and stabalization by the 
of first through fifth superior lip of spine middle. Upper 

Lower fibers thoracic vertebrae of scapula fibers also elevate 
scapula and lower 
depress it. 

Spinous processes Tubercle at apex of With insertion 
of sixth through spine of scapula fixed, acting 
twelfth thoracic unilaterally the 
verteabra upper fibers 

extend, laterally 
flex and rotate the 
head to the 
opposite side. 
Acting bilaterally 
upper trapezius 
extends the neck 

M.Levator scapulae Transverse Medial border of Elevates scapula. 
processes of C 1 to scapula between With the insertion 
C6 superior angle and fixed working 

root of spine unilaterally rotates 
the head to the 
same side, working 
bilaterally extends 
the head. 

M.Rhomboid major Spinous processes Medial border of Adducts and 
ofT2 to TS scapula between elevates scapula 

spine and inferior and laterally rotate 
angle it 

M.Rhomboid minor Lower portion of Medial border of Adducts and 
ligamentum scapula at the spine elevates scapula 
nuchae, spinous of scapula and laterally rotate 
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processes of C7 it. 
and Thl 

M.Pectoralis Major Medial half of Proximal part of Adduction, medial 
clavicle and humerus (lateral lip rotation of 
anterior surface of of intertubecular humerous with the 
sternum, first groove) origin fixed. With 
seven costal the insertion fixed, 
cartilages, assist in elevating 
aponeurosis of m. thorax a s in forced 
external oblique inspiration. The 

upper part flexes 
and medially 
rotates the 
shoulder joint, and 
horizontally adduct 
humerous to the 
oppg_site shoulder 

M.Pectoralis minor Anterior surfaces of Coracoid process of Anteriorly tilts 
the third, fourth scapula scapula. Assists in 
and fifth ribs, and forced inspiration 
deep fascia 
overlying the 
related intercostals 
spaces 

M.Serratus anterior Lateral surfaces of Costal surface of Keeps medial 
upper 8-9 ribs and medial border of border and inferior 
and deep fascia scapula angle of scapula 
overlying the apposed to 
related intercostals thoracic wall, 
spaces abducts and 

laterally rotates 
scapula when 
origin is fixed. With 
the insertion fixed 
may act in forced 
i nspiration. 

M.Sternocleidomastoid Medial or sternal Lateral surface of Acting bilaterally 
head: Cranial part mastoid process, flexes and extends 
of manubrium lateral one half of the head, and 
sterni superior nuchal line acting unilaterally 
Lateral or clavicular of occipital bone laterally flexes and 
head : Median one rotates to opposite 
third of clavicle side the head 
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M.Rectus capitis Spinous process of Lateral portion of Extension of head; 
posterior major axis occipital bone below rotation of face to 

inferior nuchal line same side 
M. Rectus ca piti s Spinous process of Medial portion of Extension of head 
posterior minor atlas occipital bone below 

inferior nuchal line 
M.Oblique capitis Transverse process Occipital bone Extension of head 
superior of atlas between superior and bends it to 

and inferior nuchal same side 
li nes 

M.Oblique capitis Spinous process of Transverse process Rotation of face to 
inferior axis of atlas same side 
M.Longus colli Superior oblique Tubercle on anterior Flexes the head, 

portion: Transverse arch of atlas laterally flexes and 
processes of third rotates it to the 
to fifth cervical same side 
vertebrae 
Inferior oblique Anterior tubercles of 
portion: Anterior transverse 
surface of bodies of processes of fifth 
first two or three and sixth cervical 
thoracic vertebrae vertebrae 
Vertical portion Anterior surface of 
Anterior surface of bodies of second, 
bodies of first three third and cervical 
thoracic and last vertebrae 
three cervical 
vertebrae 

M.Longus capitis Anterior tubercles Inferior surface of Acting bilaterally 
of transverse occipital bone flexes the head 
processes of third Acting unilaterally 
through sixth rotates the head to 
cervical vertebrae the same side 

M. Rectus capitis Root of transverse, Inferior surface of Acting bilaterally 
anterior and anterior occipital bone flexes · the head 

surface of atlas Acting unilaterally 
rotates the head to 
the same side 

M.Piatysma Fascia covering Inferior margin of Flexes the head 
superior parts of mandible, and skin 
Pectoralis Major of lower part of face 
and Deltoid and corner of 

mouth 
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M.scalenes Anterior tubercles Scalene tubercle Acting bilaterally 
Anterior of transverse and cranial crest of flexes the head. 

processes of third first rib Acting unilaterally 
Medius to sixth cervical laterally flexes and 

vertebra rotates the head to 
Posterior tubercles Cranial surface of the opposite side 
of transverse first rib between Acting unilaterally 
processes of tubercle and laterally flexes and 

Posterior second through subclavian groove rotates the head to 
seventh cervical the opposite side 
vertebrae Outer surface of Acting unilaterally 

second rib laterally flexes and 
Posterior tubercles rotates the head to 
of transverse the opposite side 
proceses of last 
two or three 
cervical vertebrae. 

Erector spinae Common origin By tendons ito Extension of 
(superficial) from anterior inferior borders of vertebral column in 
Iliocostalis surface of broad angles of lower six lower thoracic 
lumborum/Spinal tendon attached to or seven rib area; draws ribs 

media I crest of the downward. 
sacrum, spinous 
processes of 
lumbar 11th and 
12th thoracic 
vertebrae, posterior 
part of medial lip of 
iliac crest, 
supraspinous 
ligament, and 
lateral crests of 
sacrum 

Iliocostalis By tendons from Cranial borders of Extension and 
thoracis/Spinal upper borders of angles of upper six lateral flexion of 

angles of lower six ribs and dorsum of vertebral column in 
ribs transverse process upper thoracic 

of seventh cervica I area; draws ribs 
vertebra. downward. 
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Iliocostalis Angles of third Posterior tubercles Extension of 
cervicis/Spinal through sixth ribs of transverse vertebral column in 

processes of fourth upper thoracic and 
through sixth lower cervical 
cervical vertebrae areas. 

Longissimus In lumbar region, By tendon into tips Extension and 
thoracis/Spinal blended with of tra nverse lateral flexion of 

iliocostalis processes of all vertebral column in 
lumborum, thoracic vertebrae thoracic area; 
posterior surfaces and by fleshy draws rib 
of transverse and digitations into downward. 
accessory lower 9 or 10 robs 
processes of between tubercles 
lumbar vertebrae, and angles 
and anterior layer 
of thoracolumbar 
fascia 

Longissimus By tendons from By tendons into Extension and 
cervicis/Spinal transverse posterior tubercles lateral flexion of 

processes of u pper of transverse vertebral column in 
four or five thoracic processes of second cervical area; 
vertebrae through sixth draws rib 

cervical vertebrae downward. 

Longissimus By tendons from Posterior margin of Extension, lateral 
capitis/Cervical transverse mastoid process flexion and rotation 

processes of upper deep to splenius of cervical spine; 
four or five capitis and tur.ning the head to 
vertebrae and sternocleidomastoid face toward the 
articular processes same side. 
of lower three or 
four cervical 
vertebrae 

Spinalis By tendons from Spinous processes Extension of 
thoracis/Spinal spinous processes of upper four to vertebral column in 

of first two lumbar eight (variable) thoracic area 
and last two thoracic vertebrae 
thoracic vertebrae 
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Spi na lis Ligamentum Spinous process of Extension of 
cervicis/Spinal nuchae, lower part; axis and, vertebral column in 

spinous process of occasionally, into upper cervical 
seventh cervical the soinous area. 
vertebra and, processes of C3 and 
sometimes from C4 
spinous process of 
first and second 
and thoracic 
vertebrae 

Spi na lis Inseparably Same as Same as 
capitis/Spinal connected with semispinalis capititis semispinalis 

semispinalis capitis (see lower table) capititis (see lower 
( see lower table) table) 

Transversospinalis Transverse By tendons into Extension of 
(deep) processes of lower spinous processes vertebral column 
First layer 6 to 1 O thoracic of first four thoracic and rotation 
Semispinalis vertebrae and last two cervical toward opposite 
thoracis/Spinal vertebrae side in thoracic 

area. 
Semispinalis Transverse Cervical spinous Extension of 
cervicis/Spinal processes of upper processes of second vertebral column 

five or six thoracic through fifth and rotation 
vertebrae cervical vertebrae toward opposite 

side in upper 
thoracic and 
cervical area. 

Semispinalis Tips of transverse Between superior Extension of neck 
capitis/Cervical processes of upper and inferior nuchal and rotation of 

six or seven lines of occipital head toward 
thoracic and bone opposite side. 
seventh cervical 
vertebrae and 
articular processes 
of fourth throught 
sixth vertebrae. 
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Second layer Sacral region: Spanning two to Extension of 
Multifidi/Spinal posterior surface of four vertebrae vertebral column 

sacrum, medial inserted into and rotation 
surface of posterior spinous process of toward opposite 
iliac spine and one vertebra above si de 
postero-sacroi liac from last lumbar to 
ligaments. axis ( second 
lumbar, thoracic cervical vertebra) 
and cervical 
regions: Transverse 
processes of LS 
through C4 

Third layer Transverse Base of spinous Extension of 
Rotatores/Spinal processes of process of vertebra vertebral column 

vertebrae above and rotation 
toward opposite 
si de 

Interspinales/ Spínal Placed in pairs Extension of 
between spinous vertebral column. 
processes of 
contiguous 
vertebrae Cervical: 
six pairs Thoracic: 
two or three pairs; 
between first and 
second and 11th 
and 12th 
vertebrae. Lumbar: 
four Q_airs 

Intertra nsversarii Small muscles Lateral flexion of 
anterior and placed between vertebral column 
posterior/ Spínal transverse 

processes of 
contiguous 
vertebrae in 
cervical, thoracic, 
and lumbar regions 

Splenius cervicis/ Spinous processes Posterior tubercles Extension, lateral 
Cervical of third through of trabverse flexion and rotation 

sixth thoracic processes of first of neck, tumin face 
vertebrae two or three toward same side. 

cervical vertebrae Both sides acting 
together, extension 
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of neck. 

Splenius capitis/ Caudal Y2 of Occipital bone Extension, lateral 
Cervical ligamentum inferior to lateral fexion, and 

nuchae, spinous 1/3 of superior rotation of neck, 
process of seventh nuchal line; mastoid turning face 
cervical vertebrae, process of temporal toward same side. 
and spinous bone 8oth sides acting 
process of first together, extension 
three or four of neck. 
thoracic vertebrae 

M.gluteus maximus Posterior surface of Larger proximal Extends, laterally 
lower part of portion and rotates, and lower 
sacrum, posterior superficial fibers of fibers assist in 
gluteal line of ilium, distal portion of abduction of the 
side of coccyx, muscle into iliotibial hip joint. The 
apeneurosis of tract of fascia lata. upper fibers assist 
erector spinae, Deep fibers of distal in abduction. 
sacrotu berou s portion into gluteal 
ligament, and tuberosity of femur. 
gluteal aponeurosis 

M.iliopsoas Transverse Lesser trochanter of Flexes the hip 
processes of all femur, lateral side joint, may assist in 
lumbar vertebrae, of tendon of Psoas lateral rotation and 
sides of bodies and major, and just abduction of the 
intervertebral discs, distal to the lesser hip joint with the 
superior two thirds trochanter origin fixed. With 
of iliac fossa, iliac the insertion fixed 
crest, iliolubar and will increase the 
vertral sacroiliac lumbar lordosis. 
ligaments 
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