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1 Introduction (Preface)

My physiotherapy program took place at C.L.P.A. (Centrum Léčby Pohybového
Aparátu). Physiotherapy program started on Tuesday 9th of January 2012 and ended on
Monday 20th of January 2012.
The case study of physiotherapy treatment that I chose was for a patient with the
diagnosis of inversion sprain of left ankle. The patient came to Physiotherapy Centre and
started therapies on Tuesday 10th of January 2012.
Goal of the therapy was to decrease pain and swelling, increase ROM, strength and
length of the injured left ankle joint. Doctor recommended the patient should have 6
sessions.
For the theoretical part of this case study, I analyse everything about the ankle
joint.The reader will be able to find information about kinesiology, anatomy, etiology and
etiopathogenesis of an ankle sprain, examinations by physiotherapist and doctor, possible
treatment for a patient with an ankle sprain after operation or even after just a simple
sprain.
For the practical part I analyse everything about the anamnesis of the patient,
previous rehabilitation, physicians prescribe, indication of rehabilitation, initial Kinesiology

examination, short-term and long-term rehabilitation plan ,therapy progress, final
kinesiology examination, conclusion of examination and evaluation of the effect of the
therapy.
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2 General Part
2.1 Kinesiology of ankle joint
The ankle joint (talocrular articulation) is a ginglymus or hinge type of synovial
joint. It is located between the distal ends of the tibia and fibula bone and to the superior
part of the talus which also connects them all together. [4, 6]

Flexion or (plantar flexion) and extension or (dorsal flexion) are the two movements
that take place in the sagittal plane on the coronal axis. [6]

Flexion or (plantar flexion) is movement of the foot in which the plantar surface
moves in a caudal and posterior direction. The ROM (Range of motion) is approximately
45o. [6, 24]

Extension or (dorsal flexion) is movement of the foot in which the dorsal surface
moves in an anterior and cranial direction. The ROM (Range of motion) is approximately
20o and if the knee is extended, the gastrocnemius will limit the range of motion to
approximately 10° of dorsiflexion. [6, 24]

Picture No.1: Movements of the ankle joint (Plantar and dorsal flexion). [36]

There are two more movements the foot can provide which are the eversion and
inversion that take place in the coronal plane on the longitudinal axis. Eversion ROM
(Range of motion) is approximately 10o and inversion ROM (Range of motion) is
approximately 25o. [6, 24]
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Picture No.2: Movements of the ankle joint (Inversion and eversion). [36]

Also around the ankle there are other joints like:

The transverse tarsal joints

It is created by the articulations of the talus with navicular and the calcaneus with
the cuboid. The movements that can be done by this joint are ADD (Adduction is
movement of the forefoot in a medial direction) and ABD (Abduction is movement of the
forefoot in a lateral direction). Adduction and abduction of the forefoot are permitted
movements by the transverse tarsal joints. [6, 24]
Inversion is a combination of supination and forefoot adduction. This movement is
more comfortable in plantar flexion than in dorsiflexion. [6]
Eversion is a combination of pronation and forefoot abduction. This movement is
more comfortable in dorsiflexion than in plantar flexion. [6]
The metatarsophalangeal joints
Metatarsophalangeal joints are condyloid joints which are formed by the
articulation of the distal ends of the metatarsal bone with the ends of the proximal
phalanges. The movements that can be provided by this joint are: [6]
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Flexion is movement in a caudal direction on coronal axis and it is considered as the
average range for the best function of the toes.The ROM (Range of motion) is
approximately 30o. [6, 24]

Extension is movement in a cranial direction on coronal axis it is considered as the
average range for the best function of the toes. The ROM (Range of motion) is
approximately 40°. [6, 24]

Abduction is a movement that spreading the toes apart and increasing the space
between them. [6, 24]

Adduction is a movement toward the axial line, in sagittal axis that is decreasing the
space between the toes. [6, 24]

Inter phalangeal joints of toes

Inter phalangeal joints are ginglymus or hinge joints that connect the adjacent
surfaces of phalanges. [6]
Flexion is a movement provided by the interphalangeal joints of toes in a caudal
direction on coronal axis. [6]

Extension is a movement provided by the interphalangeal joints of toes in a cranial
direction on coronal axis. [6]

2.2 Anatomy of the ankle joint
Important Structures
The important structures of the foot can be divided into several categories. These
include bones, joints and ligaments, muscles, nerves, blood vessels and the Achilles tendon.
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2.2.1 Bones of ankle joint
Ankle joint is consisted by the tibia, fibula
and talus.
Tibia is also called shinbone. It is the
inside, larger and stronger bone between the two
bones under our knees, and the second larger in
our body. Tibia is always loaded with all the
weight of our body. [5]
At the lower end of the tibia bone, there is
medial malleolus which is a part of the ankle joint
that articulates with the talus. [5]
Fibula is the outside bone of the two bones
on the lower leg and lays posterolateral to the tibia
bone. It also articulates with talus. This bone isn’t
loaded with any weight. Its function is for muscle
attachment. [5]
In humans head of fibula is connected to
the head of the tibia by ligaments and is not
consist part of the knee joint. The inferior end is
called lateral malleolus and it is the bone that's on
the outside of the ankle. [5]

Picture No.3: Tibia and fibula bones. [37]

Fibula and tibia bone
Number

Shows

A/B

on picture
10

Medial malleolus.

A/B

11

Malleolar groove

B

12

Articular surface of malleolus

A

13

Fibular notch

B

14

Inferior articular surface for the joint surface facing the talus
8

A/B

28

Lateral malleolus.

A/B

29

Articular surface of malleolus.

A/B

30

Lateral malleolar fossa

B

Table No.1: Names and numbers for the pictures below of distal bone of tibia and fibula. [1]
* Numbers on the left side and letters (A/B) on the right side of the border are mentioned in the
same or different pictures and their purpose is to explain in which picture its tibia and fibula parts.

Picture No.4: Right fibula and tibia,
a

Picture No.5: Right tibia and fibula,

anterior view (A). [1]

posterior view (B). [1]

Talus
Is also known as astragalus, and it is an irregularly shaped bone of the tarsal or
ankle region. It is divided into three regions: the head, neck, and body. It is also known as
the second largest ankle bone and forms part of the ankle joint. Functions of talus are to
allow motion of the foot and transfer the body’s weight to it. [11]

Around the ankle joint there are also some other bones named the tarsal bones.

Calcaneus
It is also known as the heel bone. It is the largest bone of the ankle region. Its
function is very important for the movement of the foot and the support of the body. [11]

Cuboid
Is one of the many bones found in the ankle region. Function of cuboid is to support
the body’s weight, locomotion, and maintaining lateral foot stability. [11]
9

Navicular
It is a small bone part of ankle region. It has an important function in locomotion
and body support. It’s attached with five more bones, the three cuneiform bones, talus and
cuboid bone. [11]

Lateral Cuneiform
It is also known as external cuneiform and it is a part of ankle region. The lateral
cuneiform is located between the intermediate cuneiform and cuboid bone. Its function is
for motion and support. [11]

Intermediate Cuneiform
It is also known as middle cuneiform. It is located in the ankle region of the
skeleton, and it is possible to find it in each tarsus. Its function is related with movement
and support of the body. [11]

Medial Cuneiform
It is also known as first cuneiform. It is attached to four other bones: the
intermediate cuneiform, navicular and two metatarsal bones. Its function is related with
motion and support of the body. [11]

Ossicles
The foot contains many ossicles or otherwise small bones. There are two types for
these small bones which are:

Sesamoid bones: Two Small oval-shaped bones that develop inside a tendon, under
the big toe joint. They are also called medial and lateral sesamoids, one is located on the
outer side of foot and the other closer to the middle of the foot. [18, 19]

Accessory bones: Trigonum, tibiale externum, peroneum and vesalianum bone. [22]
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Bones pictures

Picture No.6: Talus. [11]

Picture No.7: Calcaneus. [11]

Picture No. 9: Navicular. [11]

Picture No.8: Cuboid. [11]

Picture No.10: Lateral Cuneiform. [11]

Picture No.11: Intermediate Cuneiform. [11]

Picture No.12: Medial Cuneiform. [11]
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Metatarsal Bones
Each foot contains five metatarsal bones. The metatarsal bones are located between
the tarsus and the phalanges (toes). Their function is the foot motion, body support, and
providing the shape of the foot. [11]

Phalanges
The phalanges consist of three sections, the proximal, the intermediate and the distal
phalanges. All together make a structure called as the toes. [11]

Proximal Phalanges: We can find them at the base of the toes, closest to the tarsus.
They play important role in the movement of the foot. [11]
Intermediate - Middle Phalanges: They are in between the proximal and distal
phalanges. There are only four intermediate phalanges on each foot since the big toe
doesn’t have one. They play an important role in motion of the foot. [11]
Distal Phalanges: They are located on the tip of the foot and follow the intermediate
phalanges. The distal phalanges consist of five bones per foot. They play an important role
in the movement of the foot. [11]
Number

Shows

7

Navicular bone

9

Medial cuneiform

10

Intermediate cuneiform

11

Lateral cuneiform

12

Cuboid bone

16

Metatarsal bone

22

Tuberosity of fifth metatarsal

23

Phalanges of toes
(Proximal,intermediate, distal)

Table No.2: Names and numbers for the pictures below
of distal bone of tibia and fibula [1]

Picture No.13: Skeleton of right foot,
Superior view. [1]
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2.2.2 Arches of the ankle joint
We can say that each human foot has three different arches and two important
functions. These functions are the weight bearing and propulsion. The reason that the
arches don’t lose their good shape is because of the muscles, bones and ligaments that are
around the feet and their very good pliability. A segmented structure can bear weight only
if the segments are arranged in the form of an arch. [17, 19]

Medial longitudinal arch is the highest and most important of the three arches and is
located on the medial border of the foot. It consists of the calcaneus, talus, navicular,
cuneiforms, and the first three metatarsals. Talus is the keystone that holds the arch
together and takes the highest point of the arch with the head stuck between the calcaneus
and navicular. [17, 19]

Lateral longitudinal arch is lower and flatter than the medial arch and is located on
the lateral border of the foot. It consists of the calcaneus, fourth and fifth metatarsals and
cuboid which are the keystone. [17, 19]

The transverse arch consists of the cuneiforms, the cuboid and the five metatarsal
bases and is located at the right angles of the longitudinal arches. The wedge shapes of the
cuneiforms help hold the transverse arch together. [17, 19]

Picture No.14: Arches of the ankle joint. [17]
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Arches of foot are maintained by the bone shapes and by the ligaments that connect
the bones together. If these arches face too much pressure or tension, there is a possibility
to lose their structure and finally lead to flat feet. [17, 19]

2.2.3 Joints and ligaments of the ankle joint
Ligaments are soft tissues that connect two bones together. The only difference
between tendons is that they connect muscles to bones. Ligaments and tendons are made by
small fibers of collagen. We can see many shapes and sizes and they look like a rope. The
thicker they are the stronger they get. [20]

Ankle joint (talocrular)
It is a ginglymus or hinge joint that connects the medial malleolus of tibia with the
lateral malleolus of fibula and the talus. The movements that can provide are dorsal and
plantar flexion. The ligaments between this joint are: [10]
1) Articular capsule
2) Medial (deltoid) ligament that divided to 4 ligaments: Anterior and posterior
tibiotalar, tibionavicular and tibiocalcaneal.
3) Lateral ligaments: Anterior and posterior talofibular and calcaneofibular

Subtalar (talocalcaneal) joint
It is an arthroidal joint that connects talus with the calcaneus. The movements that
can provide are gliding. The ligaments between this joint are: [10]
1) Anterior, posterior, medial, and lateral talocalcaneal
2) Interosseous talocalcaneal

Talocalcaneonavicular joint
It is an arthrodial joint that connects the navicular with the calcaneus. The
movements that can provide are gliding and small rotation. The ligaments between this
joint are: [10]
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1) Articular capsule
2) Dorsal talonavicular
3) Plantar calcaneonavicular that supports the head of talus (spring ligament)

Calcaneocuboid joint
It is an arthrodial joint that connects the calcaneus with the cuboit. The movements
that can provide are gliding and small rotation. The ligaments between this joint are: [10]
1) Dorsal and plantar calcaneocuboid
2) Bifurcated: from the calcaneus to the cuboit and navicular.
3) Long plantar ligament

Tarsometatarsal joints
They are arthrodial joints with slight gliding movements. They are located between
the bases of the metatarsals, the 3 cuneiforms and the cuboid. Each has dorsal, plantar and
interosseous ligaments. [10]

Metatarsophalangeal joints
They are condyloid joints that permit flexion, extension, abduction, and adduction.
They are located between the heads of the metatarsals and the bases of the proximal
phalanges. Each has plantar and 2 collateral ligaments. [10]

Interphalangeal joints
They are ginglymus joints that permit flexion and extension. They are located
between bases and heads of adjoining phalanges. Each has plantar and collateral ligaments.
[10]

Lisfranc joint
It is the joint that connects the tarsal and metatarsal bone of the foot. [23]
Chopart’s joint
It is the joint that connects the talus, calcaneus, navicular and cuboit bones. [1]
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Joints and ligaments of ankle and foot

Number

Shows

Connect

A-D

1

Ankle (talocrural) joint

Ankle joint between talus, tibia and fibula

D

2

Medial - Deltoid l.

Ligament on the medial side of the ankle.

D

3

Tibionavicular part

Medial malleolus the navicular bone.

D

4

Tibiocalcaneal part

Medial malleolus to the sustentaculum tali

B/D

5

Anterior tibiotalar part

Deltoid ligament that connects the medial

D

malleolus to the medial surface of the talus.
6

Posterior tibiotalar part

Medial malleolus with talus

B/D

7

Anterior talofibular l.

Lateral malleolus with neck of talus.

8

Posterior talofibular l.

Lateral malleolar fossa, inserts at the lateral A/B

A

tubercle of posterior process of talus.
9

Calcaneofibular l.

Lalteral malleolus to the calcaneus

A/B

13

Subtalar joint

Talus and calcaneus

A-D

14

Lateral talocalcaneal l.

Talus and calcaneus

A

15

Medial talocalcaneal l.

Talus to the sustantaculumtali

16

Transverse tarsal

Joint situated in front of the talus and

(midtarsal) joint or

calcaneus but proximal to the cuboid and

[Chopart’s joint]

navicular bones

17

Calcaneocuboid joint

Joint between calcaneus and cuboid bones

17a

Cuneocuboid joint

Cuboid bone and lateral cuneiform bone

18

Cuneonavicular joint

Navicular bone and cuneiform bones

C/D

20

Interrosseous

Strong mass of ligaments in the sinus tarsi

A/C

Lateral cuneiform and the cuboid bone

A/C

B/D
C

A/C
C

talocalcaneal l.
21

Interosseous
cuneocuboid l.

22

Interosseous

Ligaments between the three cuneiforms

C

Head of the talus and the navicular bone.

A/D

intercuneiform l.
24

Talonavicular l.
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25

Dorsal intercuneiform l

Dorsal ligaments between the cuneiforms

A

26

Dorsal cuneocuboid l.

Dorsal ligaments between the lateral

A

cuneiform bone and the cuboid bone
27

28

Dorsal cuboideo-

Ligament between cuboid and navicular

navicular ligament

bones

Bifurcate ligament.

V-shaped double ligament in front of the

A

A

sinus tarsi on the dorsum of the foot. It
extends forward from

calcaneus

and

consists of the following two parts
29

Calcaneonavicular l.

Head of the talus to the navicular bone

A

30

Calcaneocuboid l.

The calcaneus and attaches near the middle

A

of the cuboid bone
31

31a

Dorsal cuneonavicular

Connecting the navicular bone with the

l.

three cuneiform bones. A

Dorsal calcaneocuboid

Moderate reinforcement of the joint

l.

capsule lateral to the bifurcate ligament

A

A

Table No.3: Names, numbers and connection of bones and ligaments of right foot and ankle joint
for the pictures below. [1]

* Numbers on the left side and letters (A/B/C/D) on the right side of the border are mentioned in the
same or different pictures and their purpose is to explain in which picture and place it's every joint
and ligament.
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Picture No.15: Right foot Ligaments (talocrural)
L

Picture No.16: Ligaments of right ankle

Lateral view A. [1]

joint, Posterior view B. [1]

Picture No.17: Tarsometatarsal bones of right
L

Picture No.18: Ligaments of right foot

foot, Horizontal section C. [1]

Medial view D. [1]
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Synovial bursae and sheaths
Number

Shows

A/B

on picture
7

Synovial bursa between the skin and the lateral malleolus

A

8

Synovial bursa between the skin and the medial malleolus

B

9

Tendon sheath of tibialis anterior muscle

B

10

Tendon sheath of extensor hallucis longus muscle

11

Tendon sheath of extensor digitorum longus muscle.

A

12

Tendon sheath of flexor digitorum longus muscle.

B

13

Tendon sheath of tibialis posterior muscle.

B

14

Tendon sheath of flexor hallucis longus muscle

B

15

Common tendon sheath for peroneal muscles

A

16

Synovial bursa between the tibialis anterior tendon and the medial

B

A/B

cuneiform bone
17

Subcutaneous calcaneal bursa.

B

18

Bursa of calcaneal [Achilles] tendon.

B

19

Tendon sheath of peroneus longus muscle at the sole of the foot

B

20

Tendon sheaths for the flexors of the toes

B

Table No.4: Names and numbers for the synovial bursae of the pictures below. [1]
* Numbers on the left side and letters (A/B) on the right side of the border are mentioned in the
same or different pictures and their purpose is to explain in which picture and place it's every
synovial bursae and sheaths.

Picture No.19: Foot, Lateral view A. [1]

Picture No.20: Foot, Medial view B. [1]
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2.2.4 Achilles tendon
Structure of the Achilles tendon

Achilles tendon has exactly the same function as all the others, to attach muscle to
bone and specifically to hold the calf muscle to the heel bone named calcaneus. [16]

The two posterior muscles of the lower leg that make Achilles tendon are
gastrocnemius and soleus, also known as the triceps surae. [16]

The Achilles tendon is the strongest and thickest tendon in the human body and it is
easy to feel it at the back of the ankle joint. [16]

Picture No.21: Achilles tendon. [34]
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2.2.5 Muscles groups and nerves of the ankle joint
Muscle that provide dorsal flexion of the ankle
* Tibialis anterior [7, 9]
Origin: Upper lateral surface of tibia and the highest part of superficial crural fascia.
Insertion: Medial and plantar surface of the medial cuneiform.
Nerve and skin root nerve: Deep peroneal nerve (L4/L5) skin (L4/L5).

**Peroneus tertius [7, 9]
Origin: Anterior border of the distal fibula.
Insertion: Base of the fifth metatarsal.
Nerve and skin root nerve: Deep peroneal nerve (L5 S1) skin (L5/S1).

***Extensor digitorum longus [7, 9]
Origin: Lateral tibial condyle, head and anterior border of the fibula.
Insertion: Dorsal aponeuroses of the second - fifth toes and the bases of the distal
phalanges of the second - fifth toes.
Nerve and skin root nerve: Deep peroneal nerve (L5/S1) skin (L5).

***Extensor hallucis longus [7, 9]
Origin: medial surface of the fibula, the crural interosseous membrane.
Insertion: Dorsal aponeurosis of the big toe and the base of its distal phalanx.
Nerve and skin root nerve: Deep peroneal nerve (L5/S1) skin (L4/L5).

* Also provide inversion of the ankle
** Also provide eversion of the ankle
*** Also provide extension of the toes
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Muscle that provide plantar flexion of the ankle
Gastrocnemius [7, 9]
Origin: Medial head, medial epicondyle of the femur and lateral head, lateral
epicondyle of the femur.
Insertion: The calcaneal tuberosity via the Achilles tendon.
Nerve and skin root nerve: Tibial nerve (S1-S2) skin (L4/L5/S2).

Soleus [7, 9]
Origin: Posterior surface of the head and neck of the fibula.
Insertion: The calcaneal tuberosity via the Achilles tendon.
Nerve and skin root nerve: Tibial nerve (S1-S2) skin (S2).

**Peroneus longus [7, 9]
Origin: Head of the fibula, proximal lateral surface of the fibula.
Insertion: Plantar side of the medial cuneiform, base of the first metatarsal.
Nerve and skin root nerve: Superficial peroneal nerve (L5/S1) skin (L5/S1).

**Peroneus brevis [7, 9]
Origin: Distal half of the lateral surface of the fibula, intramuscular septa.
Insertion: Tuberosity at the base of the fifth metatarsal.
Nerve and skin root nerve: Superficial peroneal nerve (L5/S1) skin (L5/S1/S2).

Plantaris [7, 9]
Origin: Proximal to the lateral head of gastrocnemius.
Insertion: The calcaneal tuberosity via the Achilles tendon.
Nerve and skin root nerve: Tibial nerve (S1/S2).

***Flexor hallucis longus [7, 9]
Origin: posterior surface of the fibula.
Insertion: Base of the distal phalanx of the big toe.
Nerve and skin root nerve: Tibial nerve (S1/S2) skin (S2)
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***Flexor digitorum longus [7, 9]
Origin: posterior surface of the tibia.
Insertion: Bases of the second through fifth distal phalanges.
Nerve and skin root nerve: Tibial nerve (L5/S1/S2) skin (L5/S1/S2).

*Tibialis posterior [7, 9]
Origin: Crural interosseous membrane and adjacent borders of the tibia and fibula.
Insertion: Tuberosity of navicular, medial, intermediate, and lateral cuneiforms,
bases of the second - fourth metatarsals.
Nerve and skin root nerve: Tibial nerve (L4/L5) skin (S2).

* Also provide inversion of the ankle
** Also provide eversion of the ankle
*** Also provide flexion of the toes

Muscles that provide extension of the toes
Extensor digitorum brevis [7, 9]
Origin: Dorsal surface of the calcaneus.
Insertion: Dorsal aponeurosis of the 2- 4 toes and bases of the middle phalanges.
Nerve and skin root nerve: Deep peroneal nerve (L5/S1) skin (L5/S1).

Extensor hallucis brevis [7, 9]
Origin: Dorsal surface of the calcaneus.
Insertion: Dorsal aponeurosis, base of the proximal phalanx of the big toe.
Nerve and skin root nerve: Deep peroneal nerve (L5/S1) skin (L5/S1).

Lumbricalis [7, 9]
Origin: Medial borders of the flexor digitorum longus tendons.
Insertion: Dorsal aponeuroses of the second through fifth toes.
Nerve and skin root nerve: Medial plantar nerve (S1/S2).
lateral plantar nerve (S2/S3) skin (L5/S1).
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Muscles that provide flexion of the toes
Quadratus plante or flexor accsorius [7, 9]
Origin: Medial and plantar borders on the plantar side of the calcaneal tuberosity.
Insertion: Lateral border of the flexor digitorum longus tendon.
Nerve and skin root nerve: Lateral plantar nerve (S2/S3) skin (S1).

Flexor digitorum brevis [7, 9]
Origin: Medial tubercle of the calcaneal tuberosity, plantar aponeurosis.
Insertion The sides of the middle phalanges of the second through fifth toes.
Nerve and skin root nerve: Medial plantar nerve (S2/S3) skin (L5/S1).

Flexor haluccis brevis [7, 9]
Origin: Medial cuneiform, intermediate cuneiform, plantar calcaneocuboid
ligament.
Insertion: -Medial head: base of proximal phalanx of the big toe via the medial
sesamoid.
-Lateral head: base of proximal phalanx of the big toe via the lateral sesamoid.
Nerve and skin root nerve: Medial plantar nerve (S2/S3) skin (L5).

Flexor digiti minimi brevis [7, 9]
Origin: Base of the fifth metatarsal, long plantar ligament.
Insertion: Base of the proximal phalanx of the little toe.
Nerve and skin root nerve: Lateral plantar nerve (S2/S3) skin (S1).

Muscles that provide ABD of the toes
ABD haluccis [7, 9]
Origin: Medial process of the calcaneal tuberosity, plantar aponeurosis.
Insertion: Base of the proximal phalanx of the big toe via the medial sesamoid.
Nerve and skin root nerve: Medial plantar nerve (S1/S2) skin (L5).
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ABD digiti minimi [7, 9]
Origin: Lateral process and inferior surface of the calcaneal tuberosity, plantar
aponeurosis.
Insertion: Base of proximal phalanx of the little toe, tuberosity of the fifth
metatarsal.
Nerve and skin root nerve: Lateral plantar nerve (S2/S3) skin (S1).

Dorsal interosei [7, 9]
Origin: By two heads from opposing sides of the first through fifth metatarsals.
Insertion: -First interosseus: medial base of the second proximal phalanx, dorsal
aponeurosis of the second toe.
-Second - fourth intcrossei: lateral base of the second through fourth proximal
phalanges, dorsal aponeurosis of the second through fourth toes.
Nerve and skin root nerve: Lateral plantar nerve (S2/S3) skin (L5/S1).

Muscles that provide ADD of the toes

ADD haluccis [7, 9]
Origin: -Oblique head: bases of the second - fourth metatarsals, cuboid, lateral
cuneiform.
-Transverse head: metatarsophalangeal joints of the third - fifth toes.
Insertion: Base of first proximal phalanx by a common tendon via the lateral
sesamoid.
Nerve and skin root nerve: Lateral plantar nerve (S2/S3) skin (S1).

Plantar interosei [7, 9]
Origin: Medial border of the third through fifth metatarsals.
Insertion: Medial base of the proximal phalanx of the third through fifth toes.
Nerve and skin root nerve: Lateral plantar nerve (S2/S3) skin (L5/S1).
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Spinal nerves of the ankle joint
Number

Shows

A/B

4

Saphenous nerve

A

6

Medial cutaneous branches

A

18

Common peroneal (fibular) nerve (arises from L4−S2)

B

19

Lateral sural cutaneous nerve

20

Branch of common peroneal (fibular) nerve

21

Superficial peroneal (fibular) nerve

A/B

23

Medial dorsal cutaneous nerve

A/B

24

Intermediate dorsal cutaneous nerve.

A

25

Dorsal digital nerves of foot

A

26

Deep peroneal (fibular) nerve

A/B

27

Muscular branches

A

28

Dorsal digital nerves

A

A/B
B

Table No.5: Names and numbers for the spinal nerves of the pictures below. [1]
* Numbers on the left side and letters (A/B) on the right side of the border are mentioned in the
same or different pictures and their purpose is to explain in which picture and place it's every spinal
nerve.

Picture No.22: Nerves of lower limb
a

Picture No.23: Nerves of lower limb

Front view A. [1]

Back view B. [1]
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2.2.6 Dermatomes of lower extremity
A dermatome is an area of skin on one side of the body that is supplied by the
dorsal root of a spinal nerve. Dermatomes are zones of sensory information or feeling,
carried by the nerve branches in that area. [4]

From dermatom L1 until L5 a series of bands from the posterior midline of the
trunk into the limbs extend and pass lateral and inferior around the limb to the anterior and
medial aspects. [4]

From dermatom S1 until S5 the posterior aspect of the limb pass inferiorly down,
spread close to the ankle and pass from the medial and lateral margin of the foot. [4]

Picture No.24: Dermatomes of lower extremity a) Anterior view b) Posterior view. [2]
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2.2.7 Blood vessels of the ankle joint
Artery in anterior compartment of the leg
The anterior tibial artery is the smallest terminal branch of the popliteal artery that
procures structures in the anterior compartment of the leg. It starts from the inferior border
of the popliteus muscle, passes anterior through a gap in the superior part of the
interosseous membrane. When it’s at the ankle joint in the midway between malleoli it is
called dorsal artery of the foot. It is possible to palpate it on the dorsal part of the feet
between the 1st and 2nd metatarsal bones. [5, 21]

Arteries in posterior compartment of the leg
Posterior tibial artery procures with blood the tissues of the posterior part of the leg
and foot. It’s the largest and most direct terminal branch of the popliteal artery and starts
from the distal border of the popliteus and simultaneously bifurcates into its terminal
branches. When it comes close to its origin it rises to its largest branch, an artery called
fibular, which runs posterior to the medial malleolus. [5, 21]

The fibular or peroneal artery is the largest and most important part of the tibial
artery. It starts from the inferior distal border of popliteus and the tendon of soleus. Fibular
artery procures a lot of muscular branches to other muscles in the posteriolateral
compartments of the leg and rises from the nutrient artery of the fibula. Distally, the fibular
artery gives rise to a perforating branch and terminal lateral malleolar and calcaneal
branches. [5]

The tibia nutrient artery is the largest nutrient artery in human body. It starts from
the origin of the anterior or posterior tibial artery. It penetrates the tibialis posterior, and
runs through the nutrient foramen in the proximal third of the posterior surface of the tibia.
[5]
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Arteries of the sole of the foot
Sole of foot has a productive blood supply that comes from the posterior tibial
artery, as the mediolateral plantar arteries that also have same name with the nerves. [5, 21]

Medial plantar artery is the smaller branch of the posterior tibial artery. It rises to
another branch that supplies muscles of the great toe. The larger superficial branch of the
medial plantar artery supplies the skin on medial side of the sole. [5, 21]

Lateral plantar artery is larger than the medial plantar artery. It starts and
accompanies the nerve of the same name. It runs laterally and anteriorly of the sole. [5, 21]

Plantar metatarsal arteries separate near the base of the proximal phalanges form the
plantar digital arteries, supplying the adjacent digits. Most of the blood goes to the distal
toes. [5]

Veins of the foot
There are both superficial and deep veins in the foot. Deep veins take the form of
the inter anastomose paired veins that connect all the arteries internal to the deep fascia.
The superficial veins are subcutaneous and unaccompanied by arteries. Most blood is
drained from the foot through the superficial veins. [5]

Dorsal digital veins continue proximally as dorsal metatarsal veins that receive
branches from plantar digital veins. These veins drain to the dorsal venous arch of the foot.
Both the arch and the network are located in the subcutaneous tissue. [5]

Superficial veins from a plantar venous network can drain in two different ways.
One is round the medial border of the foot to come closer with the medial part of the dorsal
venous arch and network to form a medial marginal vein and after it called the great
saphenous vein or two by drain around the lateral margin to come closer with the lateral
part of the dorsal venous arch and network to form the lateral marginal vein and after it
called the small saphenous vein. [5]
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Picture 25: Arteries and veins of the foot (Anterior view). [35]

2.2.8 Biomechanics of the foot and ankle joint
Foot can move in three different planes. Most common motions are provided in the
rear foot at three of the synovial joints: the talocrural, the subtalar, and the midtarsal joints.
Also it plays important role to the function of the whole lower leg. Foot supports the body
weight in standing position and also it absorbs the shock when it touches the floor,
extenuating the big forces coming from ground contact. In the support phase, it works as a
rigid lever for effective propulsion. Finally, when the foot is fixed during stance it absorbs
the rotation of the lower extremity. [3]

Talocrural joint
It is a uniaxial hinge joint that works more for stability than mobility. It is created
by the tibiofibular and tibiotalar joint. Ankle stability depends on the orientation of the
ligaments, type of loading and position of the ankle at the time of load. The ankle is stable
when large forces are absorbed through the leg, when stopping, turning or in any other
movement performed.

Injury is most common on the lateral side of the ankle joint.

Dorsiflexion can happen at the ankle joint as the foot moves towards the leg or as the leg
moves towards the foot. [3]
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Subtalar joint
The largest bones for weight bearing in the foot are talus and calcaneus. Calcaneus
provides movement for the Achilles tendon and can accept big load at heel strike and high
forces from the gastrocnemius and soleus muscles. Five short and powerful ligaments
support the subtalar joint and resist severe stresses in lower extremity movement. The axis
of rotation is tilted vertically 45° from the horizontal axis in the sagittal plane and is slanted
25° medially from the longitudinal axis of the tibia in frontal plane. This is happening
because the axis of the subtalar joint is oblique through the sagittal, frontal and transverse
planes of the foot. [3]

Triplanar movements at the subtalar joint are creating pronation and supination.
Pronation, occurring in an open chain system with the foot off the ground, consists of
calcaneal eversion, abduction and dorsiflexion and supination is a combination of plantar
flexion, adduction, and inversion. The first function of the subtalar joint is to absorb the
rotation of the lower leg during the support phase of gait through the opposite actions of
pronation and supination and the second function is the shock absorption that also can be
done by pronation. The subtalar movements allow to the tibia rotate internally faster than
the femur, facilitating unlocking at the knee joint. [3]

Midtarsal joint
Calcaneocuboid joint is located on the lateral side and the talonavicular joint on the
medial side of the foot. Movement of these joints includes inversion, eversion, abduction
and adduction. Movement at the midtarsal joint depends on the subtatar joint position.
When the subtalar joint is in pronation, the two axes of midtarsal joint are parallel so as to
unlock the joint and create hypermobility in foot. This allows the foot to be very mobile in
absorbing the shock of contact with the floor and also in adapting to uneven surfaces. [3]

When the axes are parallel, the forefoot is allowed to flex freely and extend the rear
foot. The motion at the midtarsal joint is without restriction from heel strike to foot flat as
the foot bends towards the surface. During supination of the subtalar joint, the two axes run
through the midtarsal joint converge, these locks in the joint, creating rigidity in the foot
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necessary for later stages of stance. Midtarsal joint becomes rigid, more stable from foot
flat to toe off in gait as the foot supinates. It is usually stabilized, creating a rigid lever.
Here there is also greater load on the midtarsal joint and the articulation of talus and
navicular is more stable. [3]

Movement characteristics
The ROM (range of motion) at the ankle joint depends on the application of load to
the joint. ROM in dorsiflexion is limited by the bone contact between the neck of talus and
tibia, the capsule, ligaments and the plantar flexors. The average ROM of dorsal flexion is
20°. Plantar flexion is limited by the talus and the tibia, ligaments, the capsule and the
dorsal flexor muscles. The average ROM for plantar flexion is 50°. [3]

In rear foot, subtalar eversion and inversion can be measured by the angle formed
between the leg and the calcaneus. In the closed chain weight bearing movement, the talus
moves on the calcaneus, and in the open chain, the calcaneus moves on the talus. Subtalar
inversion is possible through 30° of motion. Inversion is greatly reduced in people with
osteoarthritis and eversion, measured passively, averages 5° of motion. [3]

Alignment and foot function
Function of foot can be changed considerably with any variation in alignment or as
a result of an abnormal motion in the lower extremity. Typically, any varum alignment in
the lower extremity makes bigger pronation at the subtalar joint in stance. A Q-angle more
than 20°at the knee, 5° in tibial varum, 2° in calcaneus inversion and 3° in forefoot
adduction are all deemed to be significant enough to produce an increase in subtalar
pronation. [3]

Most common cause of excessive pronation is the inversion of the forefoot on the
rear foot with the subtalar joint in the neutral position. It is caused because talus is not able
to rotate, leaving the foot pronated at heel lift and preventing any supination. This shifts the
body weight to the medial side of the foot, creating a hypermobile midtarsal joint and an
unstable first metatarsal. [3]
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Rear foot and forefoot adduction double the amount of pronation in distance
compared with normal foot function and continue pronation into late stance. This big injury
producing the mechanism because of the continued pronation is contrary to the external
rotation that is being produced in the leg. Transverse rotation is being produced by the foot
hypermobility, still in pronation late instance, is absorbed at the knee joint and can create
lateral hip pain through an anterior tilt of the pelvis or strain the invertor muscles. [3]

A plantar flexed first ray can also produce excessive pronation. This alignment
causes the medial side of the foot to load prematurely, with greater than normal loads
limiting forefoot inversion and creating supination in midstance. Sudden pronation is
generated at heel off, developing high shear forces across the forefoot, especially at the first
and fifth metatarsals. [3]

During pronation, the medial side is hypermobile, placing a large load and shear
force on the second metatarsal. This is a common cause of stress fracture of the second
metatarsal and subluxation of the first metatarsophalangeal joint. Forefoot valgus causes
the forefoot to be prematurely loaded in gait, creating supination at the subtalar joint. This
alignment is typically seen in high arched feet. [3]
In the flat foot, the subtalar joint axis is less than 45°. This has the opposite effect to
an axis that is greater than 45°. Thus, for any given internal rotation of the leg, there is
greater internal rotation of the foot, creating greater pronation. [3]

A final examination is the equine foot, in which the Achilles tendon is short,
creating a significant limitation of dorsiflexion in gait. The equines deviation can be
reproduced with a tight and inflexible gastrocnemius and soleus. Because the tibia is unable
to move forward on talus in midsupport, the talus moves anteriorly and pronates
excessively to compensate. A rise and toe walking are symptoms of this discord. [3]
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2.3 Ankle sprain
2.3.1 Etiology
Sprained ankles are the most common orthopedic injuries. An ankle sprain can
happen during a sudden fast sideways or twisting movement of the foot. Usually it happens
when a person lands from jumping or running on to an uneven surface. [14]

An ankle sprain is an injury to one or more ligament of the ankle. When an ankle
sprain happens, the ligament is stretched too far and is partially or completely torn. [14]

2.3.2 Etiopathogenesis
We can divide the ankle sprain in two broad categories:
a) Inversion ankle sprains
b) Eversion ankle sprains

a) Is the most common type of the two sprains with almost about 90% and it can
happen when the foot is being in inverted position. When this type of ankle sprain occurs
the outer or lateral ligaments are stretched too far and the pain is always on the outside of
the ankle, and there is usually no pain on the inside of the ankle joint. There are three
ligaments that attach to the outer side of the ankle. [14]

b) Is when the foot is turned in an outwards position. If this ankle sprain occurs, the
inner ligament (deltoid ligament) is stretched too far and the pain is on the inner side of the
ankle. [14]
There is also another type of sprain, the ‘high ankle sprain’. It is a particular type of
injury of the ligaments around the ankle. When this type of sprain occurs, the ligaments
above the joint that are called ‘syndesmosis ligaments’ are also injured and it is likely to
need more sessions for rehabilitation. [14]
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2.3.3 Clinical picture
Symptoms associated with an ankle sprain are: pain in the foot or above the ankle
with swelling and bruising over the injured area, redness, ankle temperature is getting
warmer around the injured area, inability to place weight on the leg, difficulty to move the
ankle, numbness of the toes. [14]

The degree of symptoms tends to be worst accordingly the damage of the ligaments
around the ankle joint so we divide then into grades of ankle sprain:

Grade I: Stretching of the ligament. Symptoms tend to be limited to pain and
swelling. Usually you can walk without crutches, but not able to jump. [14]

Grade II: Is a more severe partial tearing of the ligament. Usually there is more
swelling and bleeding under the skin causing bruises and there is more pain during walking
but we are able to take a few steps. [14]

Grade III: Complete tear of the ligaments. Pain on the ankle is strong and patient
can’t walk. Usually there is instability or a giving way sensation in the ankle joint. [14]

Symptoms of high ankle sprain
Most ankle sprains have similar symptoms, but on high ankle sprain patients
complain for pain when the ankle is externally rotated or when the calf is pressed. After it
change name and called "squeeze test," and is the classic test for syndesmotic injuries, but
it is not very reliable for diagnosis. [15]

2.3.4 Risk factors for ankle sprain
EXTRINSIC RISK FACTORS
1) Ankle Bracing and Taping

3) Duration and Intensity of Competition

2) Shoe Type

4) Player Position

Table No.6: Extrinsic risk factors for ankle sprain. [12]
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INTRINSIC RISK FACTORS
1) Previous sprain

6) Anatomic foot type and foot size

2) Sex (Male / Female)

7) Muscle strength

3) Height and weight

8) Muscle reaction time

4) Limb dominance

9) Postural sway

5) Ankle joint laxity

10) ROM of the ankle - foot complex

Table No.7: Intrinsic risk factors for ankle sprain. [12]

2.4 Examination of ankle joint
We can divide the examination in two different parts, physician and physiotherapist
examination.

2.4.1 Physician examination
The doctor will evaluate the degree of the injury, the damage caused, the swelling
and see if the ligaments or bones correspond to their position. Also doctor can find if there
is any weakness of the ankle joint. If the doctor suspects a fracture on the ankle joint, an Xray examination can be taken for better results. Doctor can write a prescription for nonsteroidal anti-inflammatory drugs or some cream gels to apply on the injured area and
support bandages which can be used to treat minor sprains. [15]

Examination: If a patient with an injury to the ankle joint goes to the doctor first
thing that a doctor can check is the stress of the ligaments that were injured and the
tightness that ligaments have. Always examiners should compare the opposite side too. [15]
X-ray Tests: An x-ray test shows the stability of the ankle joint. X-ray result can
show if there is any other serious problem or if the bones are held together tightly enough
after an injury. [15]
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2.4.2 Physiotherapist’s examination
Postural Examination (aspection) (posterior, lateral and anterior view)
Is the complex of how all the joints of our body take a position in any different
moment. The best standard posture is the one with the less amount of stress, strain and with
efficiency to the body. [27]

Gait Examination
The goal of Gait examination is to provide the objective qualitative information for
either a normal or a pathological function. It is applied to improve the treatment and
evaluation of musculoskeletal disease and injury. Physiotherapist evaluates patient
observing him/her while walking across the room for faulty walking, position of different
parts of the body (arms, pelvis, legs, spine and so on). [28]

R.O.M. Examination (Range of motion)
This examination is provided so we will be able to find the range of motion of the
joints. It can be classified as, limited that means there is hypo mobility, physiological that
varies a lot because of the quality of ligaments and depends on the age, gender and race and
last is the excessive that means there is hypermobility. [26]

Plumb line
It’s equipment that we use to find the standard base point. It’s hanging from the
ceiling or somewhere higher from the person that we examine and has a vertical line to help
as observe the information’s that we are looking for. [6]

Evaluation of basic movement pattern (hip extension, hip abduction)
The hip extension movement pattern is one of the most important phases of gait and
it is tested while the patient is in lying prone position. During this sequence the degree of
the muscle action can be observed. [33]
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The hip abduction movement pattern gives information about the quality of the
lateral pelvic brace and about the stabilization of the pelvis during walking. It is tested
while the patient is in side lying position. [33]

Anthropometric Measurements
All of the measurements are taken in relaxed position which is lying, sitting or
standing. We use this examination in order to compare the two sides for any changes in
patient’s body. An error of 0,5cm during extremities measurement and an error of 1cm
during high body measurement can be justified. [25]

Palpation
Palpation is used to diagnose painful changes in the tissues in general and
locomotor system. Physiotherapist can check the surface of patient’s skin to examine the
temperature, resistance, mobility and shape. [8]

Also he is able to find out if there is any infection or edema under the skin, the
muscle tone, some reflex changes or even trigger points. [32]

Skin and Fascia Examination (soft tissue technique)
With the soft tissue technique we examine the mechanical function in order to find
the elasticity, mutual patterns of displacement and the mobility that is related to other
structures. Soft tissue technique is important because it provides evidence that the
locomotor system as a whole is integrated in soft tissue layers that connect also the tissue
elements. [8]

Muscle Length Test - Examination for shortened muscles
This examination is provided in order to determinate when the ROM that occurs in
the joints is normal, limited or excessive by the intrinsic joint structures or by the muscle
crossing joint. [29]
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Muscle Strength Test - Examination for muscles strength
Muscle strength test is a term used for the physical force that is exerted by the
muscles and is according the muscle length test. It is provided so as to determine if a
muscle contraction is isometric, meaning that the muscle doesn’t change length, concentric
meaning that the muscle is getting shorter and eccentric meaning that the muscle is getting
larger. Each one is provided with different speed. [30]
Basic neurological examination – Reflex changes
Sensory examination (Dermatomes)
Physiotherapist asks the patients to close their eyes during this examination and
compares the two sides of the body and the distal and proximal areas of the upper and
lower extremities. Specifically this test is provided to see the ability of the patient to report
what he is feeling. [31]

Deep tendon reflexes
In this test patient has to be relaxed and placed properly before starting. Reflex
response depends on the force of the stimulus. Physiotherapist checks the Biceps C5,
Brachioradialis C6, Triceps C7, Flexors of the hand C8, Patellar reflex (L2, L3, L4),
Achellies tendon (L5, S1) Ankle (S1, S2), and Abdominal that separated to epigastric (T6 T9) mesogastric (T9, T10, T11) hypogastic (T11, L1). [31]

Examination of joint play and tractions (for the hip, knee and ankle joint)
Joint play is passive movement that is provided by the physiotherapist to the patient
and comprises a sliding movement of one joint against another, rotation of the joint or
distraction. [8, 23]

2.5 Treatment
This examination is divided in two different parts. The pre-operative physiotherapy
and the post- operative physiotherapy. Post-operative physiotherapy is also divided to
conservative and non-conservative treatment.
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2.5.1 Pre - operative physiotherapy
After many ankle surgeries doctors require the use of a walker, crutches or a
wheelchair which all help to reduce the abnormal stress on the ankle joints. For better
preparation before surgery, is recommended providing a lot of exercise in order to increase
strengthening of the muscles around the ankle joint but also for the whole extremity and try
to increase the ROM around the ankle joint. This will help after the surgery for the
recovery. It will be easier to find the lost strength and length of the ankle joint. [13]

2.5.2 Post - operative physiotherapy
2.5.2.1 Conservative treatment
The first treatment for an ankle sprain is the ‘RICE’ principle. This stands for: Rest,
Ice, Compression and Elevation. [15]

Rest: The injured ankle joint has to be in rest position after the injury for 48 to 72
hours to prevent any further injury. We have to avoid heat treatment during this period. [15]

Ice: The injured ankle joint area has to be cooled by an icepack. Ice must not have
direct contact with the skin because there is a possibility of frostbite. Usually some piece of
cloth should be placed between the ice and the skin. Ice should be applied for up to 20
minutes every 3-4 hours. [15]

Compression: We have to apply compression to the injured leg, but not too tight.
Blood circulation must not be decreased. Usually an elastic bandage or gauze from the toes
to the middle of the lower leg would be ideal. [15]

Elevation: The injured ankle joint must be elevated above heart level. It’s easier
to lie down and elevate the limb with some pillows. If you are in sitting position, the legs
can be placed on a chair or a table. This elevation should be done for the next few days.
[15]
Physiotherapists have to start to move the foot after one or maximum two days.
After this they have to include to the rehabilitation program a lot of balance training on the
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floor and by using other apparatus like a wobble board and trampoline. This is important
for the best restore stability of the ligaments. [15]

Also muscle strength must be restored to the joint by training. After few days of
recovery physiotherapists should provide more complicated running patterns like for
example running zigzags or in a shape of number eight and so on. [15]

If the ankle is not treated like it should, for example avoid rehabilitation, people
often complain of loose joints or ligaments. [15]

2.5.2.2 Therapeutics exercises for the ankle joint
There are a lot of possible therapeutic exercises for the ankle joint to do after an
injury, surgery or even just for strengthening your foot. Some of them are:
Therapeutic exercises
1) Small foot

5) Thick rope

9) Posturomed

2) Minitrampoline.

6) Wobble board

10) Balance steps

3) Soft mat

7) Stretch board

11) PNF 1st diagonal for

(gastrocnemius – soleus)

the lower extremities

4) Strength Exercises on

8) ROM exercises (Range

12) PNF 2nd diagonal for

the floor

of motion)

the lower extremities

Table No.8: Therapeutics exercises for the ankle joint.

2.5.2.3 Non-conservative treatment
Surgery is not common for an ankle sprain and patients that want to have surgery
usually suffer a lot of ankle sprain injuries, in deferent ligaments and grades or their
ligaments were torn and haven’t healed properly resulting to ankle joint loose. In this case
an operation is necessary. The most common performed surgery is called a Brostrom repair
and in this surgery, the outside ligaments of the ankle joint are tightened and the thick
tissue that called retinaculum around these ligaments is advanced. [14]
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3 Special Part (Case Study)

3.1 Methodology
The clinical practice for my Bachelor Thesis was done in C.L.P.A. (Centrum Léčby
Pohybového Aparátu).

My clinical practice lasted two weeks. It started on 9th of January 2012 and ended
on the 22nd of January 2012. Every day the practice lasted for 8 hours starting at 8 a.m. and
finishing at 4p.m. In summary I performed 80 hours of practice.

My supervisor was Mgr. Zaher El Ali. My patient attended 6 sessions in C.L.P.A.
(Centrum Léčby Pohybového Aparátu) with duration of 2 hours each. The first session
started on the 10th of January 2012. The reason why the patient visited us was an old sprain
of ankle that was painful and swollen 4 months after the injury. The doctor advised him to
attend 6 sessions.

Goal of the therapy was to decrease pain and swelling, increase ROM, strength and
length of the injured left ankle joint. The patient apart physiotherapy treatment was advised
to have magneto therapy and wirthpool technique.

During the performance of the initial kinesiology examinations and final
kinesiology examinations the equipment that I used were, neurological hammer for the
evaluation of the deep tendon reflexes, goniometer for the evaluation of ROM (range of
motion), measurement tape for the anthropometry measurements and plumb line for the
evaluation of the plumb line examination.

The patient was informed that he was contributing to my Bachelor Thesis. All the
examinations and therapeutic procedures applied to the patient by me and all this time I
kept the patient aware of his medical progress, respecting his medical condition.
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My work has been approved by the Ethics Committee of the Faculty of Physical
Education and Sports at Charles University the period of 2012 under the approval number:
006/2012.

3.2. Anamnesis
L. M. was born on 1983. His present state was height: 1.84, Weight: 87kg and BMI:
25.69. His heart rate was 80 b/min and breathing frequency was 14/min. Patient visit as
because four months ago he had an injury, an inversion sprain of his left ankle joint, code
of this diagnosis is S93.4. He starts his physiotherapy program on the 10th of January 2012
with acute pain level from 1-10: 4/10 (1min-10max).

Pain starts every day, in the morning, due to the stiffness patient feels after he
wakes up and while he is getting ready for work. He works as a policeman and his daily
routine includes sitting for many hours at his office or standing and walking for a long
period of time during police patrol. Overall this patient has to remain standing or sitting for
many hours during the day.

Pain disappears after he warms up or after 10 minutes of walking. If he has to run or
stress his ankle or when he provides maximum plantar or dorsal flexion to his injured leg,
pain not only appears again but also becomes stronger. Pain is usually in both sides of his
left ankle (lateral and medial malleolus) but sometimes, despite the exercise, affected is
only the lateral or medial malleolus. It is always located in the same area and patient
characterizes it as acute. When the pain is present he needs to stop everything he does in
order to relax his leg, until the pain disappears.

Anamnesis/History:

The patient (L.M.) had an accident when playing football, 4 months ago, in
September 2011. While he was playing, he sprained his left ankle joint. L.M. visited a
doctor after the injury. Doctor diagnosed a sprained ankle and placed his leg into plaster for
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about one month. Doctor advised him to visit a physiotherapist after the plaster was
removed. Physiotherapy sessions were a RHB program and medication (voltaren pills) for
decreasing pain and swelling.

Doctor suggested attending 6 sessions (visits) that included magneto therapy,
hydrotherapy, ice packs, stretching and strengthening exercises.

Subjective information:
- Pain level: 4/10 in a scale of (1min-10max).
- Pain appears when flexion-extension provided or overloading his left ankle.
- Patient is able for all of his personal ADL (e.g. toilet, bathing, and dressing)
without any kind of help.
- Patient is able to work normally without facing any difficulties (even when the
pain is present).

Personal anamnesis
Four years ago he was injured in lateral collateral ligament of his right knee. He
followed RHB for almost 1 month. Doctor took a graft from the right patella ligament.
RHB program included ultrasound, electrotherapy and kinesiotherapy for the operated leg
as well as strengthening and stretching exercises for both lower extremities. At the end of
each session patient applied ice packs for about 5 to 10 minutes. Patient used orthesis for
one month. L.M. has also overcome all the common childhood deceases. The result of the
therapy was very good, patient was fully recovered and acquired excellent stretch and
strength of his muscles.

Operation anamnesis
-Four years ago he was injured in his lateral collateral ligament of right knee.

Occupation anamnesis
- He works as a policeman, he is able to carries his equipment during police patrol.
- He sits, stands or walks more than 8 hours per day because of his job.
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Family anamnesis
- His father is healthy.
- His mother is healthy.
- His sister is healthy.

Social anamnesis
- He is not married and he lives alone.
- He lives in a flat on the third floor. Building has an elevator.
- He is able to do all the daily activities alone. (Even if the pain appears)

Allergic anamnesis
None.

Medication
Three months ago patient applied voltaren cream at the area of pain.

Abuses
None.

Hobbies-ADL
- He also goes to the gym, depending on his free time.
- He plays football and goes swimming for 1-2 hours, at least once a week. Now,
because of the pain due to the injury, he only goes swimming.

3.2.1. Previous RHB
RHB program included ultrasound, electrotherapy, and kinesiotherapy for the
operated leg, strengthening, stretching exercises for both lower extremities and ice packs.

Results: Therapy’s results were very good, patient was fully recovered and acquired
excellent stretch and strength of his muscles.
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Statement from the patient’s medical documentation
The patient had X-rays for his left ankle joint but we didn’t receive them.

3.2.2. Physicians prescribe
Subjective: Surgery department diagnosed that patient had pain on his left ankle,
treated as it should and specified morning stiffness. It was also mentioned that during the
day or during playing football pain was reduced considerably.

Objective: X-ray for left ankle. X-ray showed no pathological changes of the left
ankle.

Conclusion and therapy: Magneto therapy18Hz of the left ankle, myofascial
techniques whirlpool of the left ankle. The same therapy will be repeated for all 6 sessions.
If any problem appears, patient will continue therapy for as long as needed.

3.2.3. Indication of rehabilitation
-Increase ROM in flexion and extension of left ankle joint.
- Mobilize of sacroiliac, hip, knee, ankle, tarsal and metatarsal joint of both lower
extremities.
- Decrease pain of the left injured ankle.
- Exercises for sensomotric stimulation for both lower extremities.
- Exercises to increase strength and length for both lower extremities.
–Hydrotherapy and magneto therapy.

Differential Diagnosis

- Patient during a football match had an accident where he sprained his ankle.
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3.3 Initial kinesiology examination
1) Postural Examination (inspection)

2) Gait Examination

3) Plumb line

4) Lower extremities length measurements - Anthropometric Measurements

5) R.O.M. Examination, (by Kendall) [6]

6) Palpation of the ankles

7) Muscle Tone Examination, Palpation (by Janda) [32]

8) Skin and Fascia Examination - soft tissue technique, (by Lewit) [8]
9) Examination for muscle’s length – Muscle Length Test (by Janda) [29]
10) Examination for muscle’s strength - Muscle Strength Test (by Kendall) [6]
11) Basic neurological examination – Reflex changes

12) Examination of joint play and tractions, (by Lewit) [8]

13) Special Tests

14) Conclusion of examination
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3.3.1 Postural Examination (aspection)
Posterior view
Big body base
Right gastrocnemius found hypertrophic
Right hamstring found hypertrophic
Valgosity
Left posterior superior iliac spine is higher
Left iliac crest is higher
Semi flexed elbows
Space between trunk-elbow bigger on the right
Right erector spinae in hypertrophy
Right scapulae higher
Right trapezius and triceps in hypertrophy
Head has small lateral tilt to the right

Lateral view
Neutral position of both knees
More loading on the heels
Posterior tilt of pelvis
Semi flexed elbows
Normal lordosis of lumbar spine
Kyphosis on thoracic spine
Shoulders are protracted
Trunk is rotated to the right
Head forward
Internal rotation of shoulders

Picture No.26
Posterior view of the patient

Picture No.27
Picture No.28
Left and right lateral view of the patient

Anterior view
Arch of feet is decreased
Valgosity
Right knee lower
Left anterior superior iliac spine higher
Semi flexed elbows
Hypertrophy of pectoralis major and biceps
Right chest higher
Right shoulder higher
Head has lateral tilt to the right
Picture No.29 Anterior view of the patient
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3.3.2 Gait Examination
Anterior-posterior view
- Big movement of upper extremities (starting from the shoulder)
- Not good contact with the ground.
- First contact point with floor is the heel and then the foot
- Flat feet bilaterally

Lateral view
- Big movement of upper extremities (starting from the shoulder)
- Asymmetry of steps (length of steps is not the same)
- First contact point with floor is the heel and then the foot
- No trunk rotation
- Stiffness of lumbar spine (there is no motion)

Backward gait
- Confidence
- Extension of trunk
- Extension of hip
- Asymmetry of steps (length of steps is not the same)
- No deviation during backward gait
- Toes is the first contact point with floor and follows the whole foot.

Toes (Examine S1)
- Difficulties (weak plantar flexors), small pain during walking on his left ankle
Heels (Examine L5)
- Confidence, small pain during walking on his left ankle
Closed eyes
- Deviation at the right direction
Squats (Examine L2-L4)
- Not able to do the exercise, pain during walking on his left ankle
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3.3.3 Plumb line
Posterior view
- Body of the patient shifted to the right
- Head has lateral tilt to the left
- Scoliosis (lumbar right) (thoracicleft)

Lateral view
Left
- Protraction of shoulder
- Protraction of head
- Hyperlordosis of lumbar spine
Right
-Trunk is rotated to the right

Ideal plumb alignment
Back view
Midway between the heels

Side view
Slight posterior to apex of coronal
suture

Midway between the lower extremities

Through external auditory meatus

Midline of pelvis

Through odontoid process of axis

Midline of spine

Midway through the shoulder

Midline of sternum

Through bodies of lumbar vertebrae

Midline of skull

Through sacral promontory

Right and left halves of the skeletal

Slight posterior to the centre of hip

structures essentially symmetrical

joint

The two halves of the body exactly

Slight anterior to the axis of knee joint

counterbalance
-

Slight anterior to the lateral malleolus

-

Through calcaneocuboid joint

Table No.9: Ideal plumb alignment for back and side view. [6]
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3.3.4 Anthropometric Measurements - Lower extremities length
measurements
Left

Right

Anatomical

88cm

89cm

Functional

a) 91cm

a) 92cm

b) 101cm

b) 102cm

Thigh

46cm

47cm

Middle leg

42cm

42cm

Foot

23cm

23cm

a) (superior anterior iliac
spine-medial malleolus)
b) (umbilicus-medial
malleolus)

Table No.10: Anthropometric Measurements for left and right lower extremities.

Lower extremities circumferences
Left

Right

Thigh(15cm from patella)

50cm

52cm

Thigh(10cm from patella)

46cm

48cm

Knee

42cm

44cm

Calf

34cm

36cm

Foot

25cm

25cm

1st: 9cm

1st: 9cm

2nd: 6cm

2nd: 6cm

3rd: 6cm

3rd: 6cm

4th: 5cm

4th: 5cm

5th:5cm

5th: 5cm

Fingers

Table No.11: Lower extremities circumferences for left and right lower extremities.

51

3.3.5 R.O.M. Examination, (by Kendall) [6]
Evaluation by SFTR method
HIP JOINT
Plane

Left

S*

S **

F

Rs90

Right

Active

Passive

Active

Passive

Movement

Movement

Movement

Movement

5 -0-75

10 -0-85

5 -0-70

10 -0-85

(E-0-F)

(E-0-F)

(E-0-F)

(E-0-F)

5 -0-120

10 -0-125

5 -0-115

10 -0-120

(E-0-F)

(E-0-F)

(E-0-F)

(E-0-F)

40 -0- 10

45 -0- 10

35 -0- 10

40 -0- 10

(ABD -0- ADD)

(ABD -0- ADD)

(ABD -0-ADD)

(ABD -0- ADD)

30 -0- 20

35 -0- 25

30 -0- 20

35 -0- 25

(IR -0- ER)

(IR -0 - ER)

(IR -0 - ER)

(IR -0 - ER)

Table No.12: Range of motion for left and right hip joint.

Maximum F=125o E=10o

ABD=45o

ADD=10o

IR=45o

ER=30o

* Provided F of hip joint with extended knee with the other extremity was flexed on
hip joint.
** Provided F of hip joint with F on knee joint and the other extremity was
extended on hip joint.
KNEE JOINT
Plane

S

Left

Right

Active

Passive

Active

Passive

Movement

Movement

Movement

Movement

0 -0-115

0 -0-120

0 -0-110

0 -0-120

(E-0-F)

(E-0-F)

(E-0-F)

(E-0-F)

Table No.13: Range of motion for left and right knee joint.

Maximum F=0o

E=120o
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ANKLE JOINT
Plane

S

Rs

Left

Right

Active

Passive

Active

Passive

Movement

Movement

Movement

Movement

10-0-30

10-0-35

10-0-35

10-0-40

(DF-0-PF)

(DF-0-PF)

(DF-0-PF)

(DF-0-PF)

10 -0- 15

10 -0- 15

10 -0- 15

15 -0- 20

(E -0- I)

(E -0- I)

(E -0- I)

(E -0- I)

Table No.14: Range of motion for left and right ankle joint.

Maximum

PF=45o DF=20o E=10o

I=25o

3.3.6 Palpation of the ankle joints
Left

Right

Patient’s left ankle was warm.

Normal temperature of right ankle (body
temperature)

Patient’s left ankle was swelled.

Right ankle of the patient wasn’t swelled

Colour of his left ankle was darker red

Normal colour of patient’s right ankle

due to higher temperature and swelling.

Table No.15: Palpation for left and right ankle.
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3.3.7 Muscle Tone Examination, (by Janda) [32]
Muscles

Left

Right

Quadriceps

Normal

Hypertonic

Adductors

Normal

Hypertonic

Abductors

Normal

Normal

Lumbar erector spinae

Hypertonic

Hypertonic

Thoracic erector spinae

Normal

Normal

Gluteus

Hypotonic

Hypotonic

Quadratus lumborum

Hypertonic

Hypertonic

Hamstring

Normal

Hypertonic

Iliopsoas

Normal

Normal

Abdominals (internal – external

Normal

oblique, transverse)
Rectus Abdominals

Normal

Normal

Gastrocnemius

Normal

Hypertonic

Tensor fasciae latae

Normal

Normal

Tibialis anterior

Normal

Hypertonic

Soleus

Normal

Hypertonic

Table No.16: Muscle Tone Examination, (by Janda) [32]
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3.3.8 Skin and Fascia Examination (soft tissue technique), (by
Lewit) [8]
Lower extremities

-Examination of skin in all directions(caudal, cranial, medial and lateral)

LEFT: There is no restricted barrier, other than the area of the ankle in all directions

RIGHT: There is no restricted barrier, other than the knee scar area in all directions.

-Examination of subskin in all directions(caudal, cranial, medial and lateral)

LEFT: There is no restricted barrier, other than the area of the ankle in all directions

RIGHT: There is no restricted barrier, other than the knee scar area in all directions.

-Examination of fascia by wave technique

LEFT: There is no restricted barrier, other than the area of the ankle in all directions

RIGHT: There is no restricted barrier, other than the knee scar area in all directions.

55

3.3.9 Examination for shortened muscles – Muscle Length Test
(MML) (by Janda) [29]
Lower extremity
Grade 0: No shortness. [6]
Grade 1: Moderate shortness. [6]
Grade 2: Marked shortness. [6]

Muscles

Left

Right

Rectus abdominals

0

0

Quadratus lumborum

2

2

Iliopsoas

1

1

Rectus femoris

1

2

Sartorius

1

1

Tensor fascia latae

1

1

Gluteus maximus

1

1

Gluteus minimus

0

0

Gluteus medius

0

1

Piriformis

0

0

Hamstrings

2

2

Gastrocnemius

1

1

Soleus

0

1

Quadriceps

1

1

Table No.17: Muscle Length Test (by Janda) [29] for the lower extremity.
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3.3.10 Examination for muscles strength of lower extremity Muscle Strength Test (MMS) (by Kendall) [6]
Tested muscle

Left

Right

Quadriceps femoris

5

5

Biceps femoris

4

4

Semimembranosus

3

4

Semitendinosus

3

4

able

able

4

4

Soleus

4

4

Peroneus longus and brevis

4

4

Tibialis posterior

4

4

Tibialis anterior

4

4

Extensor digitorum longus and

4

4

4

4

4

4

Dorsal interossei

2

2

Plantar interossei

2

2

Lumbricales

4

4

Extensor hallucis brevis

4

4

Extensor hallucis longus

3

3

Flexor hallucis longus

4

4

Flexor hallucis brevis

4

4

Abductor hallucis

2

2

Adductor hallucis

4

4

Popliteus
Plantar flexors (Gastrocnemius,
plantaris)

brevis
Flexor digitorum longus
Flexor

digitorum

brevis

(Quadratus plantae)

Table No.18: Muscle Strength Test (by Kendall) [6] for the lower extremity.
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MUSCLE STRENGTH GRADING

No movement

Zero

0

0

Trace

T

1

Poor

P (+/-)

2 (+/-)

Fair

F (+/-)

3 (+/-)

Good

G (+/-)

4 (+/-)

Normal

N ( +/-)

5 (+/-)

(No contraction felt)
No movement
(Muscle is tighten up and does not produce
any movement)
Supported in the horizontal position
(Muscle produces some movement while
gravity is eliminated but still does not
function against gravity)
Test in the antigravity position
(Can raise the part against gravity)
Test in the antigravity position
(Can raise the part against outside resistance
as well as against gravity)
Test in the antigravity position
(Can

overcome

a

greater

amount

of

resistance than a good muscle)
Table No.19: Muscle Strength grading. [6]
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3.3.11 Basic neurological examination – Reflex changes
Type of reflex tests

Patella reflex

Left

Right

Grade 3

Grade 3

Grade 2

Grade 2

(L2, L3, L4)
Achilles tendon reflex
(S1, S2)
Table No.20: Basic neurological examination.

TENDON REFLEX GRADING

Absent

Grade 0

Hypoactive

Grade 1

Normal

Grade 2

Hyperactive without clonus

Grade 3

Hyperactive with clonus

Grade 4

Table No.21: Tendon reflex grading. [6]

.
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3.3.12 Examination of joint play and tractions, (by Lewit) [8]
Hip tractions

- Traction in axis of femur (No restrictions for either leg).
- Traction in axis of column (No restrictions for either leg).

Knee joint

- Patella in all directions (cranial, caudal, medial, lateral) ((No restrictions for either
leg).
- Tibiofibular joint on dorsal and ventral direction (No restrictions for either leg).
- Tibiofibular joint on rotation (IR-ER) (No restrictions for either leg).

Ankle joint

- Plantar and dorsal fen technique for both legs. (No restrictions for either leg).
-Interphalangeal joints of toes, in all directions (dorsal, plantar and lateral side) for
both legs. (No restrictions for either leg).
- Metatarsophalangeal joints, in all the directions (dorsal, plantar and lateral side)
for both legs. (No restrictions for either leg).
- Calcaneus bone, in lateral and ventral direction for both legs. (Restricted for left
leg)
- Navicular bone, in dorsal and plantar direction for both legs. (Restricted for left
leg)
- Cuboid bone, in dorsal and plantar direction for both legs. (Restricted for left leg)
- Taloclural joint in dorsal direction for both legs. (Restricted for left leg)
- Lisfranc joint in dorsal, ventral, lateral direction and rotation (Restricted for left
leg)
- Chopart’s joint in dorsal and ventral direction (Restricted for left leg)
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3.3.13 Special Tests
Romberg test I

Negative

(eyes open and feet kept at the same
distance as shoulder width)
Romberg test II

Negative

(eyes open and legs closed)
Romberg test III

Positive

( eyes and legs closed)
Trendelerburg test

Positive for both left and right lower

( eyes open and patient stands on one leg)

extremity

*test for gluteus medius
Stability examination

Positive for both left and right lower

(with eyes open patient stands on one extremity
leg)
*test for ankle
Examination of sensation

In Dermatomes of L2, L3, L4, L5, S1,

Superficial sensation

S2 segment in both left and right lower
extremities the patient felt the same.

Weight bearing-two scales test

Left

Body Weight: 87kg

42 kg

*It is normal because the 3kg difference
does not exceed the 10% of the total
weight.
Table No.22: Special test.
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Right
45 kg

3.3.14 Conclusion of examination
Although the patient’s comfort of movement is limited when he gets up, during the
day this stiffness declines. However, the pain which the patient undergoes throughout the
day does not decline likewise. In addition to this, if the patient had to run or overload his
ankle, bending with plantar or dorsal flexion his injured leg, the sustained pain would not
only appear again, but it would be seriously increasing. Pain is focused usually on both
sides of his left ankle (lateral and medial malleolus). But sometimes apart from the exercise
he performs, the pain affects either the lateral or the medial malleolus. It is located always
in the same area and the patient considers it as acute.
Patient’s view, regarding the level of pain he sustains on the ankle area in a scale
from 1(min) to 10 (max) is 4/10. By using X-ray image is not possible to see any
pathological changes for the left ankle, but there is decrease of ROM on the hip joint (75o
active F, 85o passive F and the normal is 125o) provided that his knee is extended and the
other extremity flexes the hip joint. Moreover, there is a further decrease of ROM on the
ankle joint (30o active PF, 35o passive PF and the normal is 45o and10o active DF, 10o
passive DF and the normal is 20o).
Patient’s walking didn’t provide trunk rotation and his feet lack of continuous and
stable contact with the floor (the first contact point with floor is the heel and then the whole
foot) resulting in asymmetry of steps (length of the step is not the same each time). As he
was walking, he faced difficulties with his toes (due to the weakness of plantar flexors
muscles) which used to prevent the walking of his left ankle from other side-pains. While
walking on heels, he felt pain on his left ankle. With eyes closed he deviated to the right
direction and he wasn’t able to squat since he felt pain during walking on his left ankle.
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The skin and fascia examination - soft tissue technique, (by Lewit) for the lower
extremities, examination of skin, sub skin and fascia by the wave technique in all directions
(caudal, cranial, medial and lateral) of the left leg, showed that there wasn’t any restricted
barrier, other than the area of the ankle, in all directions, regarding also the right leg, there
wasn’t any restricted barrier, apart from the knee scar area in all directions.

As far as joint play examination is concerned, the calcaneus bone, in lateral and
ventral direction, navicular bone, cuboid bone and taloclural joint in dorsal and plantar
direction, Chopart’s in dorsal and ventral direction and Lisfranc joint in dorsal, ventral,
lateral direction and rotation were all restricted on the left leg.

Romberg test III (closed eyes and closed legs) turned to be positive, while also
positive turned to be the result of the Trendelerburg test (opened eyes and patient stabilized
on one leg) for both of the legs. Concerning the Lasegue test (flexion of hip), pain starts
approximately on 70o which means that hamstrings are short. For the two scales test the
patient supported 42 kg and 45 kg for his left and right leg respectively.

Palpating the left ankle produced different results compared to the right ankle owing
to the former‘s temperature, color and shape, namely warm, its red color and swell.
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3.4 Short-term and long - term Physiotherapy plan
3.4.1 Short-term rehabilitation plan:
Decrease pain by physical therapy (hydro therapy and magneto therapy).
Decrease swelling, inflammation, oedema by soft tissue techniques.
Increase mobility and elasticity of skin, subscin, fascia of the injured left ankle
joint and right scar on knee by soft tissue techniques.
 Increase ROM of the injured left ankle joint by passive and active movements
and where posible increase the ROM of hip and knee joint.
Stability exercises for pelvis and trunk. (facilitation techniques)
Isotonic exercises for muscle groups in lower extremities.
Isometric exercises for muscle groups in lower extremities.
Strengthening exercises for muscle groups in lower extremities.
 PNF techniques by Kabat for lower extremities (1st and 2nd Diagonal).
“Small foot“ exercises.
Proprioceptive stimulation of feet and extremities for better coordination.
Coordination and sensomotoric exercises. (by ball, brush or our fingers)
Neuromuscular dynamic stabilisation (proprioceptive facilitation-pressure point
on dorsal and plantar aspect feet)
Verticalisation of patient in standing position.
PIR to release the tension from the hypertonic muscles (Quadriceps,
Gastrocnemius, Soleus, Tidialis anterior, Hamstrings and ADD)
Joint play for both legs in all the directions (Calcaneus bone, Navicular bone,
Cuboid bone, Taloclural joint, Lisfranc joint and Chopart’s joint)
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3.4.2 Long-term rehabilitation plan
Maintain results from short RHB plan.
Re-education of the movement of the injured left ankle.
Re-education of the movement (Correct the walking pattern of the patient by
instructing him to use coordination of upper and lower extremity trunk and pelvis motion).
Stretching and strengthening the muscles of the injured left ankle joint (according
to muscle length and strength examination).
Coordination and sensomotoric exercises.
Patient has to be able to do all the ADL alone.
PNF technique by Kabat, 1st and 2nd diagonal for flexion and extension of lower
extremities, for strengthening weak muscles.

3.5 Therapy Progress
3.5.1 Day to day therapy
On Tuesday 10th of January I began my practice at the Physiotherapy center where
the patient came over and agreed to start the therapies administered by me. Our sessions
lasted approximately ten days and on Monday 20th of January I completed my practice.
The supervising Doctor’s recommendation for the patient’s each therapy session
consisted of Magneto therapy 18Hz for the left ankle around 25 – 30 minutes and cold
whirlpool myofascia techniques for 10 minutes (temperature 10-20oC). Patient would have
the same therapy for the next 6 sessions.
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3.5.2 Date: Tuesday 10th of January 2011, 11:00
Goal of today’s therapy unit
- Relieve the pain of the patient. It is 4/10 in a scale from (1min-10max).
- Reduce the inflammation and the oedema by soft tissue techniques.
- Increase the mobility and the elasticity of the skin, subskin and fascia of the
injured left ankle and of the scar on the right knee by soft tissue techniques.
- Increase the ROM by passive and active movements first for the injured left ankle
and if there is some more time for the rest of the lower extremities.
- Stretching of short muscles found, according to Muscle Length Test (by Janda).
- Strengthening of weak muscles found according to MMS test (by Kendall).
- Mobilization of the restricted joints according to the examination. (by Lewit)
- PIR technique to relax the hypertonic muscles. (by Lewit)
- Correct the walking pattern of the patient.
Procedure
Today, the patient starts his physiotherapy program with cold whirlpool myofacial
techniques, that is, “Hydrotherapy” for 10 minutes with the temperature set between 10oC
and 20oC. The patient enters a special machine full of water in a standing position. Water
covers the patient’s lower extremities. This machine has many water pipes inside and is
designed to apply local water pressure to the part that is covered with water, in our case the
patient’s legs and specifically the ankle area. We use this machine because we want to
achieve vasodilatation, increased blood flow, soften and loose the tissue around the ankle
reduce inflammation and relieve the pain.

After hydrotherapy, first I provide soft tissue technique to his left injured ankle area
so as to decrease oedema and to increase the movement of the skin, subskin and facia to all
directions. Finally I repeat for his scar to the right by applying local pressure, wave
technique and also moving the scar to all directions. While patient is lying on a bed I
continue to provide him joint play for his left ankle that was found restricted according the
examination to all directions (cranial, caudal, lateral, medial) so as to increase the mobility.
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Then we proceed with the Muscle Length Test (by Janda) applying it on the short
muscle that we‘ve found according to the examination. Patient is in a supine position and
then we elevate the whole lower extremity until the patient feels stretched and carry on with
the PIR technique to relax the hypertonic muscles. Once completed we change leg. Then I
ask the patient to turn in prone position, I bend his knee into flexion until the patient feels
stretched and continue with PIR technique to relax the hypertonic muscles and then again
we change leg.

After this, we use passive movements for the whole lower extremity but mostly
focused on the injured left ankle. Next, the patient continues with Magneto therapy,
adjusted at 18 Hz, for the left ankle, for no more than 30 minutes. The right mode for the
machine is at P-17 and the intensity is 12. Patient is in a lying position and he remains as
such until the program ends. We use this machine because we want to alleviate pain and
stiffness and more to increase the number of healthy red blood corpuscles.
Whirlpool

Picture No.30: (Anterior view)
Patient in whirlpool machine

Picture No.31: (Lateral view)
Patient in whirlpool machine

Magneto therapy

A

Picture No.32: Patient in magneto therapy bed
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Exercises
 ‘Small foot’
I) As the patient is in sitting position with or without my assistance, he tries to
shorten and narrow the foot and then return it to the starting position. (x3)

II) As patient is in sitting position he tries to bring his foot backwards only by
moving his toes. (x3)

III) Conversely, as the patient is in sitting position he tries to bring his foot
forwards only by using his toes. (x3)

Picture No.33 (Starting position)

Picture No.34 (Final position)

Minitrampoline.
I) At first patient warms up running slowly for 1 minute

II) He places left leg in front of him and tries to hold his knee in small semi flexion.
Right leg is behind his body extended and his body is bended forward so that more weight
is put on the leg in front. He stabilizes his body and starts to provide small jumps. Exercise
is repeated 4 times for each leg. (x10)

III) Patient places left leg in ABD and tries to hold his knee in small semi flexion
and his ankle straight. Right leg is also in ABD, his knee in extension and his ankle
straight. Body is bended to the left so there is more weight to the leg that is supported,
stabilizes his body and starts to provide small jumps.
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IV) Patient starts to run and every 3 steps he performs he stops and stands his body
to one leg. Exercise is repeated 6 times for each leg.

Picture No.35 (Exercises on trampoline)

Picture No.36 (Exercises on trampoline)

Soft mat
I) Patient is in sitting position, his left leg is in extension, right in flexion and his
back in 90o flexion. Having a theraband placed behind his foot, he tries to provide plantar
flexion of his left ankle. He repeats the same exercise for the right leg. (2 sets x8)

II) Patient is in sitting position his left leg is in extension, right in flexion and his
back in 90o flexion. Having a theraband placed in front of his foot, tied from the wall, he
tries to provide dorsal flexion of his left ankle. He repeats the same exercise for the right
leg. (2 sets x8)

III) Patient is in sitting position, his left leg is in extension, right in flexion and his
back in 90o flexion. With the help of a theraband placed in the medial side of his foot and
tied from the wall, he tries to provide eversion of his left ankle. He repeats the same
exercise for the right leg. (2 sets x6)

IV) Patient is in sitting position; his left leg is in extension, right in flexion and his
back in flexion 90o. With the help of a theraband placed in the lateral side of his foot and
tied from the wall, he tries to provide inversion of his left ankle. He repeats the same
exercise for the right leg. (2 sets x6)
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V) Patient is in supine position, both hips are in extension, knees in flexion and
ankles are located on a special big over ball. Now the patient is trying to elevate the pelvis
and hold it in the air for 10 seconds. (2 set x8)
VI) Patient is in supine position, both hips are in extension and knees in flexion 90o.
Between the knees is placed a special over ball. Now the patient is trying to elevate the
pelvis and provide extension of the left knee and hold it in the air for 8 seconds. (2 set x5)

Picture No.37

Picture No.38

Picture No.39

*Patient to the pictures above provide exercises on a soft mat.

 Wobble board
I) Patient tries to stabilize himself on the wobble board for 10 seconds. His back
should be straight, and the supporting leg should be in semi flexion. (x2 each leg)

II) Patient tries to stabilize his self on the wobble board for 30 seconds. He has to
have straight back, looking forward but this time he is holding a theraband and tries to
extend it with his hands. (x2 each leg)

III) Patient tries to stabilize himself by walking on a road with 7 wobble board in a
row. His back should be straight, facing front. (x2 each leg)

IV) Patient tries to stabilize himself by walking on a road with 7 wobble board in a
row. Patient has to change a small soft ball between his hands, for each step. His back
should be straight, facing front (x2)
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V) Patient tries to stabilize his self by walking on a road with 7 wobble board in a
row. Patient has to pass me the small soft ball in every step. His back should be straight,
facing front (x2)

VI) Patient tries to stabilize himself by walking on a road with 7 wobble board in a
row. Patient has to hold a special pillow which is half full with water. His back should be
straight, facing front (x2)

Picture No.40

Picture No.41

Picture No.42

*Patient to the pictures above provide exercises on a Wobble board

Posturomed
I) Patient tries to stabilize himself on the posturomed for 15 seconds. His back
should be straight, facing front and the supporting leg in semi flexion. (x3 each leg)

II) Patient stands in front of the posturomed providing a step to get on it, trying not
to lose his balance and takes one more step forward. (x3 each leg)

III) Patient tries to stabilize himself on the posturomed. His back should be straight,
facing front and the supporting leg should be in semi flexion. The patient throws a ball to
the wall trying to catch it without losing his balance. (x3 each leg, 6 pass)
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IV) Patient tries to stabilize himself on the posturomed. His back should be straight,
facing front and the supporting leg should be in semi flexion. Patient throws a ball to me
without losing his balance. Each time the way and the points that the ball is thrown are
changed. (x3 each leg, 6 pass)

V) Patient tries to stabilize himself on the posturomed for 15 seconds. His back
should be straight, facing front and the supporting leg should be in semi flexion. At this
point soft pushing movements to different parts of patient’s body will be performed in
order to make him loose his stability. (x3 each leg)
VI) Patient stands behind the posturomed providing a backward step to get on it,
trying not to lose his balance and takes one more step backwards. (x3 each leg)

VII) Patient stands to the lateral side of the posturomed providing a lateral step to
step on it, trying not to lose his balance. Then he tries to return at the starting position. (x3
each leg)

Picture No.43

Picture No.44

*Patient to the pictures above provide exercises with posturomed

 Balance steps
I) Patient tries to stabilize himself for 15 seconds. His back should be straight,
facing front (x2)

72

II) Patient tries to walk in one line without losing his balance for 5 meters. His back
should be straight, facing front (x2)

Picture No.45

Picture No.46

*Patient to the pictures above provide exercises with Balance steps

 Thick rope
I) Patient is trying to walk on a 3 meters thick rope without losing his balance by
walking forward. (x2)

II) Patient is trying to walk on the 3 meters thick rope without losing his balance by
walking backward. (x2)

III) Patient is trying to walk on the 3 meters thick rope without losing balance by
walking on side way steps. At first starts with the left leg and then with the right leg. (x2)

Picture No.47

Picture No.48

Picture No.49

*Patient to the pictures above provide exercises on a thick rope.
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Stretch board (gastrocnemius – soleus)

I) Patient stands with both feet on the stretch board for 1 minute, supporting himself
on the wall, trying to stand straight with his legs in extension.

II) Patient stands with one foot on the stretch board for 30 minutes, supporting
himself on the wall, trying to stand straight with one leg in semi flexion and the other kept
off the ground.( x1 each leg)

Picture No.50: Patient provides stretching for gastrocnemius and soleus muscles.

Exercises on the floor
I) Patient is supported only in one leg and tries not to lose his balance for 30
seconds. He tries to stand straight, with one leg in semi flexion and the other kept off the
ground (x1 each leg)

II) A soft pillow is placed in front of the patient on which he has to step for 30
seconds without losing his balance. He tries to stand straight, with one leg in semi flexion
and the other in extension. (x1 each leg)

III) While patient is in sitting position with one leg extended and the other in ABD
and semi flexion, he tries to touch his shoe for 30 seconds. (x1 each leg)
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Results

Objective Results:
First day of therapy:
-There is no important change in ROM. Increasing in the left injured ankle joint but
still missing some degrees.
-Pain remains but decreased in injured left ankle joint in plantar and dorsal flexion.
This does not allow bigger movements.
-Scar on the right knee movable.
-Skin, subskin and fascia of the left ankle started to release.

Subjective results:
-Patient got tired easy. So we had small breaks in-between the sets of the exercises.
-Patient reacted well to all instructions with no specific problems.
-Patient understood perfectly the instructions for each exercise with no specific
problems.
-Patient stated he felt much better.

Self-therapy
The patient was advised to flex and extend his ankle actively, but not too many
times. He should also try to keep the leg above the level of the heart and when possible to
use ice compresses 2 to 3 times daily for about 5 to 7 minutes.(More than 10 minutes of ice
usage, could cause the hunting reaction effect that causes dilatation to the area that we
apply ice and finally increase the swelling.)

Notes
There wasn’t important progress of ROM at the first day of treatment, though after
the procedures patient stated tired but better than before treatment.
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3.5.3 Date: Wednesday 11th of January 2011, 11:00
Second day of therapy
Goal of today’s therapy, therapy and results were exactly the same as those of the
first day.

Results
Objective Results:
- There is not any important change in ROM, though is increasing in the left injured
ankle joint but still missing some degrees to provide full ROM.
- Pain remains but declines in injured left ankle joint in plantar and dorsal flexion
that does not allow bigger movement.
- Scar on the right knee movable.
- Skin, subskin and fascia of the left ankle starts to release.

Subjective results:
- Patient got tired easy.

So we took small breaks in-between the sets of the

exercises.
- Patient reacted very well to all the instructions with no specific problems.
- Patient perfectly understood the instructions for each exercise with no specific
problems.

-

Patient stated he felt much better than before therapy.

Self-therapy
Patient was advised to flex and extend his ankle actively but not too many times. He
should also try to keep it above the level of the heart and when is possible to use ice
compresses 2 to 3 times daily for 5 to 7 minutes each. (More than 10 minutes could cause
the hunting reaction effect, which can cause dilatation to the area that we apply ice and
finally increase the swelling.)
Notes: No important progress of ROM was achieved on the second day of therapy.
After the procedures patient stated that although he felt tired he felt much better.
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3.5.4 Date: Thursday 12th of January 2011, 13:00
Third day of therapy
Though goal of today’s therapy and therapy were exactly the same as yesterday
some of the results were different.

Results
Objective Results:
- There was a small change in ROM. Increasing in the left injured ankle joint but
still missing some degrees to provide the full ROM.
- Pain declined in injured left ankle joint in plantar and dorsal flexion but still does
not allow bigger movement.
- Scar on the right knee movable.
- Skin, subskin and fascia of the left ankle starts to release.

Subjective results:
- Patient got tired easy. Small breaks were taken in- between sets of exercises.
- Patient reacted very well to instructions with no specific problems.
- Patient perfectly understood instructions for each exercise with no specific
problems.
- Patient said he felt much better than before treatment.
- Patient evaluated today’s pain level as 3/10 in a scale from (1min-10max).

Self-therapy
Patient was advised to flex and extend his ankle actively, but not too many times.
He was also advised to keep the leg above the level of the heart and when possible to use
ice compresses 2 to 3 times per day for about 5 to 7 minutes. (More than 10 minutes of ice
usage, could cause the hunting reaction effect that results to dilatation of the area that ice is
applied and finally increase the swelling.)
Notes: Progress of ROM was seen today. On the 3rd day some positive results were
reached. After the procedures patient stated that he was feeling tired but much better.
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3.5.5 Date: Tuesday 17th of January 2011, 14:00
Fourth day of therapy.
This week of therapy patient will have the same treatment program but PNF 1st and
2nd diagonal for the lower extremities technique will be added. More repetitions for some of
the exercises will also be performed in the treatment program of the patient.
 PNF 1st and 2nd diagonal for the lower extremities
1st diagonal flexion: Ipsilateral hand is placed on the dorsomedial aspect of the foot
of the patient and the contralateral hand on his anteriomedial aspect of thigh. Patient is
asked to place his lower extremity in starting position which is F+ADD of toes, PF+EV of
foot and ankle, E of knee, E+ABD+IR of hip and change position into E+ABD of toes,
DF+IN of foot and ankle, E of knee, F+ADD+ER of hip. (x5 each leg)
1st diagonal extension: Ipsilateral hand is placed on the plantar - lateral aspect of
foot of the patient and the contralateral hand on his posteriolateral aspect of thigh. Patient is
asked to place his lower extremity in starting position which is E+ABD of toes, DF+IN of
foot and ankle, E of knee, F+ADD+ER of hip and change position into F+ADD of toes,
PF+EV of foot and ankle, E of knee, E+ABD+IR of hip.(x5 each leg)
2nd diagonal flexion: Ipsilateral hand is placed on the dorsolateral aspect of foot of
the patient and the contralateral hand on his anterolateral aspect of thigh. Patient is asked to
place his lower extremity in starting position which is F+ADD of toes, PF+IN of foot and
ankle, E of knee, E+ADD+ER of hip and change position into E+ABD of toes, DF+EV of
foot and ankle, E of knee, F+ABD+IR of hip. (x5 each leg)
2nd diagonal extension: Ipsilateral hand is placed on the plantar - medial aspect of
foot of the patient and contralateral hand on his posterior medial aspect of thigh. Patient is
asked to place his lower extremity in starting position which is E+ABD of toes, DF+EV of
foot and ankle, E of knee, F+ABD+IR of hip and change position into F+ADD of toes,
PF+IN of foot and ankle, E of knee, E+ADD+ER of hip. (x5 each leg)
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Results

Objective Results:
-There is a satisfying change in ROM. It is greater since the first time patient came
to us. He is missing only a few degrees to provide the full ROM of the left ankle.
- Pain remains but declines in injured left ankle joint in plantar and dorsal flexion
and day by day allows bigger movement compared to previous times.
- Scar on the right knee is movable.
- Skin, subskin and fascia of the left ankle starts to release.

Subjective results:
- Patient didn’t get as tired as he used to. We had to take smaller breaks
b

between the sets of the exercises.
- Patient reacted very well to instructions with no specific problems.
- Patient seemed to understand perfectly the instructions for each exercise with no
specific problems.
- Patient stated that he felt much better.
- Patient said that today’s pain level was 3/10 in a scale from (1min-10max).

Self-therapy
Patient was advised to flex and extend his ankle actively, but not too many times.
He was also advised to keep the leg above the level of the heart and when possible to use
ice compresses 2 to 3 times per day for about 5 to 7 minutes. (More than 10 minutes of ice
usage, could cause the hunting reaction effect that results to dilatation of the area that ice is
applied and finally increase the swelling.).

Notes
The ROM today was very good, and the pain was even less. I am positive that by
the end of this week patient will feel perfect. After the procedures patient stated that he was
feeling tired but much better.
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3.5.6 Date: Wednesday 18th of January 2011, 11:00
Fifth day of therapy.
Goal of today’s therapy and therapy were exactly the same as yesterday, results
though were different.

Results
Objective Results:
- There is a very satisfying change in ROM. It has increased since the first time
patient came to as. He is missing only a few degrees to provide full ROM of the left ankle.
- Pain in injured left ankle joint in plantar and dorsal flexion remains, but declines
day by day. Bigger movement can now be performed compared to previous efforts.
- Scar on the right knee is movable.
- Skin, subskin and fascia of the left ankle released.

Subjective results:
- Patient didn’t get tired today. Sets of the exercises performed on regular breaks.
- Patient reacted very well to all instructions with no specific problems.
- Patient seemed to understand perfectly the instructions for each exercise with no
specific problems.
- Patient stated he felt much better.
- Patient evaluated today’s pain level 2/10 in a scale from (1min-10max).

Self-therapy
Patient was advised to flex and extend his ankle actively, but not too many times.
He was also advised to keep the leg above the level of the heart and when possible to use
ice compresses 2 to 3 times per day for about 5 to 7 minutes. (More than 10 minutes of ice
usage, could cause the hunting reaction effect that results to dilatation of the area that ice is
applied and finally increase the swelling.).
Notes: The ROM today was very good and the pain declined even more. I am
positive that by the end of this week patient will feel perfect.
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3.5.7 Date: Thursday 19th of January 2011, 13:00
Sixth day of therapy.
This will be the last day of therapy for my patient.
The goal for today’s therapy and therapy were exactly the same, some of the results
were different. Kinesio tape was provided.
Kinesio taping
Today’s session is the final and at the end of therapy we put kinesio tape on the
lateral side of patient’s left ankle, providing support and stability to the joints and muscles
without affecting circulation or range of motion as well as providing extended soft tissue
manipulation. Kinesio tape also helps to reduce oedema and to treat pain.

Picture No.51: Kinesio taping anterior view

Picture No.52: Kinesio taping lateral view

Results
Objective Results:
- There is a very satisfying change in ROM. It has increased since the first time
patient came to as. He is missing only a few degrees.
- Pain in injured left ankle joint in plantar and dorsal flexion remains, but declines
day by day. Bigger movement can now be performed compared to previous efforts.
- Scar on the right knee is movable.
- Skin, subskin and fascia of the left ankle started to release.
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Subjective results:
- Patient didn’t get tired today. We provided the sets of the exercises with normal
breaks.
- Patient reacted very well to instructions with no specific problems.
- Patient seemed to understand perfectly the instructions for each exercise with no
specific problems.
- Patient stated that he felt much better.
- Patient evaluated today’s pain level 1/10 in a scale from (1min-10max)

Self-therapy
Patient was advised to flex and extend his ankle actively, but not too many times.
He was also advised to keep the leg above the level of the heart and when possible to use
ice compresses 2 to 3 times per day for about 5 to 7 minutes. (More than 10 minutes of ice
usage, could cause the hunting reaction effect that results to dilatation of the area that ice is
applied and finally increase the swelling.).

Prognosis and Notes
Patient after the physiotherapy sessions that were performed is able to walk normal
again with the pain level decreased to 1/10. His will and passion helped him to almost fully
recover.

Now that my practice has come to an end, I realize the importance of practicing in
real life everything you have learned in books. It is amazing to watch the results, to watch
the patient΄s improvement and their final recovery. During practice I gained experiences,
learnt to encourage my patients in all possible ways and realized how much I love my job.
It is now clear to me that I made the right choice. So I am getting ready to learn more and
ready to work harder. There is a great amount of things still to be learnt.

Many thanks to my supervisor for his valuable help and support during my practice
and of course a huge thank to M.L.
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3.6 Final Kinesiology Examination
1) Postural Examination (aspection)

2) Gait Examination

3) Plumb line

4) Lower extremities length measurements - Anthropometric Measurements

5) R.O.M. Examination, (by Kendall) [6]

6) Palpation of the ankles

7) Muscle Tone Examination, Palpation (by Janda) [32]

8) Skin and Fascia Examination - soft tissue technique, (by Lewit) [8]
9) Examination for shortened muscles – Muscle Length Test (by Janda) [29]

10) Examination for strength muscles - Muscle Strength Test (by Kendall) [6]
11) Basic neurological examination – Reflex changes

12) Examination of joint play and tractions, (by Lewit) [8]

13) Special Tests

14) Conclusion of examination
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3.6.1 Postural Examination (aspection)
Posterior view
Big body base
Right gastrocnemius found hypertrophic
Right hamstring found hypertrophic
Valgosity
Left posterior superior iliac spine is higher
Left iliac crest is higher
Semi flexed elbows
Space between trunk-elbow bigger on the right
Right erector spinae in hypertrophy
Right trapezius and triceps in hypertrophy
Head has small lateral tilt to the right

Lateral view
Neutral position of both knees
More loading on the heels
Posterior tilt of pelvis
Semi flexed elbows
Normal lordosis of lumbar spine
Kyphosis on thoracic spine
Shoulders are protracted
Trunk is rotated to the right
Head forward
Internal rotation of shoulders

Picture No.53
Posterior view of the patient

Picture No.54
Picture No.55
Left and right lateral view of the patient

Anterior view
Arch of feet is decreased
Valgosity
Right knee lower
Left anterior superior iliac spine higher
Semi flexed elbows
Hypertrophy of pectoralis major and biceps
Right chest higher
Right shoulder higher
Head has lateral tilt to the right
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Picture No.56
Anterior view of the patient

3.6.2 Gait Examination
Anterior-posterior view
- Big movement of upper extremities (starting from the shoulder)
- Not good contact with the ground.
- First contact point with floor is the heel and then the foot
- Flat feet bilaterally

Lateral view
- Big movement of upper extremities (starting from the shoulder)
- Asymmetry of steps (length of steps is not the same)
- First contact point with floor is the heel and then the foot
- No trunk rotation
- Stiffness of lumbar spine (there is no motion)

Backward gait
- Confidence
- Extension of trunk
- Extension of hip
- Asymmetry of steps (length of steps is not the same)
- No deviation during backward gait
- Toes is the first contact point with floor and follows the whole foot.

Toes (Examine S1)
- Confidence and able to do it, with small pain during walking on his left ankle.
Heels (Examine L5)
- Confidence and able to do it, with small pain during walking on his left ankle
Closed eyes
- Confidence and able to do it without any deviation in any direction.
Squats (Examine L2-L4)
- Confidence and able to do it, with small pain during walking on his left ankle
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3.6.3 Plumb line
Posterior view
- Body of the patient shifted to the right
- Head has lateral tilt to the left
- Scoliosis (lumbar right) (thoracicleft)

Lateral view
Left
- Protraction of shoulder
- Protraction of head
- Hyperlordosis of lumbar spine
Right
-Trunk is rotated to the right

Ideal plumb alignment
Back view

Side view

Midway between the heels

Slight posterior to apex of coronal
suture

Midway between the lower extremities

Through external auditory meatus

Midline of pelvis

Through odontoid process of axis

Midline of spine

Midway through the shoulder

Midline of sternum

Through bodies of lumbar vertebrae

Midline of skull

Through sacral promontory

Right and left halves of the skeletal

Slight posterior to the centre of hip

structures essentially symmetrical

joint

The two halves of the body exactly

Slight anterior to the axis of knee joint

counterbalance
-

Slight anterior to the lateral malleolus

-

Through calcaneocuboid joint

Table No.23: Ideal plumb alignment for back and side view. [6]
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3.6.4 Lower extremities length measurements - Anthropometric
Measurements
Left

Right

Anatomical

88cm

89cm

Functional

a) 91cm

a) 92cm

b) 101cm

b) 102cm

Thigh

46cm

47cm

Middle leg

42cm

42cm

Foot

23cm

23cm

a) (superior anterior iliac
spine-medial malleolus)
b)

(umbilicus-medial

malleolus)

Table No.24: Anthropometric Measurements for left and right lower extremities.

Lower extremities circumferences

Left

Right

Thigh (15cm from patella)

50cm

52cm

Thigh (10cm from patella)

47cm

48cm

Knee

42cm

44cm

Calf

35cm

36cm

Foot

25cm

25cm

1st: 9cm

1st: 9cm

2nd: 6cm

2nd: 6cm

3rd: 6cm

3rd: 6cm

4th: 5cm

4th: 5cm

5th: 5cm

5th: 5cm

Fingers

Table No.25: Lower extremities circumferences for left and right lower extremities.
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3.6.5 R.O.M. Examination, (by Kendall) [6]
Evaluation by SFTR method
HIP JOINT
Plane

S*

S **

F

Rs90

Left

Right

Active

Passive

Active

Passive

Movement

Movement

Movement

Movement

5 -0-85

10 -0-95

5 -0-80

10 -0-90

(E-0-F)

(E-0-F)

(E-0-F)

(E-0-F)

5 -0-120

10 -0-125

5 -0-120

10 -0-125

(E-0-F)

(E-0-F)

(E-0-F)

(E-0-F)

40 -0- 10

45 -0- 10

35 -0- 10

40 -0- 10

(ABD -0- ADD)

(ABD -0- ADD)

(ABD -0- ADD)

(ABD -0- ADD)

30 -0- 20

35 -0- 25

30 -0- 20

35 -0- 25

(IR -0 - ER)

(IR -0 - ER)

(IR -0 - ER)

(IR -0 - ER)

Table No.26: Range of motion for left and right hip joint.

Maximum

F=125o E=10

ABD=45o

ADD=10o

IR=45o

ER=30o

* Provided F of hip joint with extended knee with the other extremity was flexed on hip
joint.
** Provided F of hip joint with F on knee joint and the other extremity was extended on hip
joint.
KNEE JOINT
Plane

S

Left

Right

Active

Passive

Active

Passive

Movement

Movement

Movement

Movement

0 -0-115

0 -0-120

0 -0-115

0 -0-120

(E-0-F)

(E-0-F)

(E-0-F)

(E-0-F)

Table No.27: Range of motion for left and right knee joint.

Maximum F=0o

E=120o
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ANKLE JOINT
Plane

Left

S

Rs

Right

Active

Passive

Active

Passive

Movement

Movement

Movement

Movement

15-0-40

15-0-45

15-0-40

15-0-45

(DF-0-PF)

(DF-0-PF)

(DF-0-PF)

(DF-0-PF)

10 -0- 15

10 -0- 15

10 -0- 15

15 -0- 20

(E -0- I)

(E -0- I)

(E -0- I)

(E -0- I)

Table No.28: Range of motion for left and right ankle joint.

Maximum

PF=45o DF=20o E=10o

I=25o

3.6.6 Palpation of the ankle joints
Left

Right

Patient’s left ankle had the same

Normal temperature of right ankle

temperature as the right one.
Swelling of patient’s ankle was fully

(body temperature)
Right ankle of the patient wasn’t swelled

decreased.
Colour of patient’s ankle was the same

Normal colour of patient’s right ankle

as the right one.
Table No.29: Palpation for left and right ankle.
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3.6.7 Muscle Tone Examination, (by Janda) [32]
Muscles

Left

Right

Quadriceps

Normal

Hypertonic

Adductors

Normal

Hypertonic

Abductors

Normal

Normal

Lumbar erector spinae

Hypertonic

Hypertonic

Thoracic erector spinae

Normal

Normal

Gluteus

Hypotonic

Hypotonic

Quadratus lumborum

Hypertonic

Hypertonic

Hamstring

Normal

Hypertonic

Iliopsoas

Normal

Normal

Abdominals (internal – external

Normal

oblique, transverse)
Rectus Abdominals

Normal

Normal

Gastrocnemius

Normal

Hypertonic

Tensor fasciae latae

Normal

Normal

Tibialis anterior

Normal

Hypertonic

Soleus

Normal

Hypertonic

Table No.30: Muscle Tone Examination, (by Janda) [32]
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3.6.8 Skin and Fascia Examination (soft tissue technique),
(by Lewit) [8]

Lower extremities

Examination of skin in all directions (caudal, cranial, medial and lateral)

LEFT: There is no restricted barrier in any direction.

RIGHT: There is no restricted barrier in any direction.

Examination of subskin in all the directions (caudal, cranial, medial and lateral)

LEFT: There is no restricted barrier in any direction.

RIGHT: There is no restricted barrier in any direction.

Examination of fascia by wave technique

LEFT: There is no restricted barrier in any direction.

RIGHT: There is no restricted barrier in any direction.
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3.6.9 Examination for shortened muscles – Muscle Length Test
(MML) (by Janda) [29]
Lower extremity
Grade 0: No shortness. [6]
Grade 1: Moderate shortness. [6]
Grade 2: Marked shortness. [6]

Muscles

Left

Right

Rectus abdominals

0

0

Quadratus lumborum

1

1

Iliopsoas

1

1

Rectus femoris

1

2

Sartorius

1

1

Tensor fascia latae

1

1

Gluteus maximus

1

1

Gluteus minimus

0

0

Gluteus medius

0

1

Piriformis

0

0

Hamstrings

1

1

Gastrocnemius

1

1

Soleus

0

1

Quadriceps

1

1

Table No.31: Muscle Length Test (by Janda) [29] for the lower extremity.
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3.6.10 Examination for strength muscles of lower extremity Muscle Strength Test (MMS) (by Kendall) [6]
Tested muscle

Left

Right

Quadriceps femoris

5

5

Biceps femoris

4

4

Semimembranosus

4

4

Semitendinosus

4

4

able

able

4

4

Soleus

4

4

Peroneus longus and brevis

4

4

Tibialis posterior

4

4

Tibialis anterior

4

4

Extensor digitorum longus and

4

4

4

4

4

4

Dorsal interossei

3

3

Plantar interossei

3

3

Lumbricales

4

4

Extensor hallucis brevis

4

4

Extensor hallucis longus

4

4

Flexor hallucis longus

4

4

Flexor hallucis brevis

4

4

Abductor hallucis

3

3

Adductor hallucis

4

4

Popliteus
Plantar flexors (Gastrocnemius,
plantaris)

brevis
Flexor digitorum longus
Flexor

digitorum

brevis

(Quadratus plantae)

Table No.32: Muscle Strength Test (by Kendall) [6] for the lower extremity.
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MUSCLE STRENGTH GRADING
No movement

Zero

0

0

Trace

T

1

Poor

P (+/-)

2 (+/-)

Fair

F (+/-)

3 (+/-)

Good

G (+/-)

4 (+/-)

Normal

N ( +/-)

5 (+/-)

(No contraction felt)
No movement
(Muscle is tighten up and does not produce
any movement)
Supported in the horizontal position
(Muscle produces some movement while
gravity is eliminated but still does not
function against gravity)
Test in the antigravity position
(Can raise the part against gravity)
Test in the antigravity position
(Can raise the part against outside resistance
as well as against gravity)
Test in the antigravity position
(Can

overcome

a

greater

amount

of

resistance than a good muscle)
Table No.33: Muscle Strength grading. [6]
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3.6.11 Basic neurological examination – Reflex changes
Type of reflex tests

Patella reflex

Left

Right

Grade 3

Grade 3

Grade 2

Grade 2

(L2, L3, L4)
Achilles tendon reflex
(S1, S2)
Table No.34: Basic neurological examination.

TENDON REFLEX GRADING
Absent

Grade 0

Hypoactive

Grade 1

Normal

Grade 2

Hyperactive without clonus

Grade 3

Hyperactive with clonus

Grade 4

Table No.35: Tendon reflex grading. [6]

.
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3.6.12 Examination of joint play and tractions, (by Lewit) [8]
Hip tractions

- Traction in axis of femur (No restrictions for either leg).
- Traction in axis of column (No restrictions for either leg).

Knee joint

- Patella in all directions (cranial, caudal, medial, lateral) ((No restrictions for either
leg).
- Tibiofibular joint on dorsal and ventral direction (No restrictions for either leg).
- Tibiofibular joint on rotation (IR-ER) (No restrictions for either leg).

Ankle joint

- Plantar and dorsal fen technique for both legs. (No restrictions for either leg).
-Interphalangeal joints of toes, in all directions (dorsal, plantar and lateral side) for
both legs. (No restrictions for either leg).

- Metatarsophalangeal joints, in all the directions (dorsal, plantar and lateral side)
for both legs. (No restrictions for either leg).
- Calcaneus bone, in lateral and ventral direction for both legs. (Restricted for left
leg)
- Navicular bone, in dorsal and plantar direction for both legs. (Restricted for left
leg)
- Cuboid bone, in dorsal and plantar direction for both legs. (Restricted for left leg)
- Taloclural joint in dorsal direction for both legs. (Restricted for left leg)
- Lisfranc joint in dorsal, ventral, lateral direction and rotation(Restricted for left
leg)
- Chopart’s joint in dorsal and ventral direction (Restricted for left leg)
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3.6.13 Special Tests
Negative

Romberg test I
(opened eyes and legs same distance with
shoulders)

Negative

Romberg test II
(opened eyes and closed legs)

Negative

Romberg test III
(closed eyes and closed legs)

Positive for both left and right lower

Trendelerburg test

(opened eyes and patient stabilized on one extremity
leg)
*test for gluteus medius
Positive for both left and right lower

Stability examination

(opened eyes and patient stabilized on one extremity
leg)
*test for ankle
Examination of sensation

In Dermatomes of L2, L3, L4, L5, S1,

Superficial sensation

S2 segment in both left and right lower
extremities the patient felt the same.

Weight bearing-two scales test

Left

Body Weight: 87kg

43 kg

*Is

physiological

because

the

1kg

difference is not over 10% of the total
weight.
Table No.36: Special test.
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Right
44 kg

3.6.14 Conclusion of examination
When patient came to CLPA for the last time, he said that day by day he felt better.
He didn’t feel the morning stiffness and during the day, pain decreased a lot. Also during
walking or running, or when his ankle was overloaded or even when he provided maximum
plantar or dorsal flexion to his injured leg the pain was too small. Pain was usually
restricted only in lateral malleolus. It was always located in the same area and patient
characterized it as acute. Patient characterized the pain level of the ankle area in scale from
(1min-10max) as 1/10.
ROM on the hip joint was increased (85o active F, 95o passive F where normal is
125o) when knee is extended and the other extremity is flexed on hip joint. This used to be
(80o active F, 90o passive F). ROM on the ankle joint increased as well (40o active PF, 45o
passive PF where normal is 45o and 15o active DF, 15o passive DF where normal is
20o).This used to be (30o active PF, 35o passive PF and 10o active DF, 10o passive DF).

During walking patient has good quality of contact with the ground, (since now the
first contact point with floor is the heel, then the fifth and follow the first toe), and
symmetry of steps (length of the steps is the same). During gaiting on toes patient used to
have some difficulties (weakness of plantar flexors muscles).Now he is able to gait feeling
less pain even when he walks on his left ankle or when walking on heels. When walking
with eyes closed, patient used to have a small deviation to the right. Now he is walking
without any deviation. Patient wasn’t able to perform squats since pain during walking
appeared on his left ankle. Now he is able, with smaller amount of pain.

In skin and fascia examination - soft tissue technique, (by Lewit) of skin, subskin
and fascia by wave technique in all directions (caudal, cranial, medial and lateral)for the
lower extremities, left ankle had no restriction in any direction. No restriction appeared on
the right leg, on the knee scar.
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In joint play examination, all of the joints that were restricted calcaneus bone, in
lateral and ventral direction, navicular bone, cuboid bone and taloclural joint in dorsal and
plantar direction, Chopart’s in dorsal and ventral direction and Lisfranc joint in dorsal,
ventral, lateral direction and rotation, now all were not restricted.

The patient is now negative on Romberg test III (closed eyes and closed legs). On
Lasegue test (flexion of hip) pain starts approximately at 80o which means both hamstrings
are shortened. For the two scales test patient can now support 43kg on the left leg and 44kg
on the right.

During palpation of the ankle there were many changes since both ankles had now
the same temperature and color. Swelling from the left ankle decreased.

3.7 Evaluation of the Effect of the Therapy
Mr. L.M. was injured on his left ankle joint 4 months ago. When I was provided the
initial kinesiology examination of the patient, results were not considered good. His ankle
was weak, a little bit of swollen, red, hot, painful and the range of motion (ROM) was
slightly decreased.

After I provided my therapy, positive results started becoming obvious. Compared
to the other ankle the swollen, redness and high temperature were reduced. Regarding the
range of motion (ROM), the first positive results came a few days later. Day by day the
patient became stronger and more comfortable with the exercises that he had to perform.

After the first week patient started to walk with more confidence and pain was
reduced. These positive results were due to good therapy but also due to his will and
passion to get better.

Patient must continue doing his exercises at home even after the end of the sessions
since if he gets stronger it will be rare to have the same accident again.
99

*The following table is a summary that compares some examinations results before
and after the therapy from the first and last kinesiology examination.
Before

After

ROM of left ankle

DF-0-PF

DF-0-PF

DF-0-PF

DF-0-PF

(Active – Passive)

(10o-0-30o)

(10o-0-35o)

(10o-0-40o)

(15o-0-45o)

Pain level (1min - 10max)
Swelling of left ankle
Temperature of left ankle
Strength of lower extremity
Two scale test
Colour of skin on left ankle

4/10

1/10

There is swelling

There is not swelling

Worm

Body temperature

Great 3-4

Great 4-5

Left: 42kg

Right: 45kg

Left: 43kg

Right: 44kg

Red

Body colour

Romberg test

Positive

Negative

Trendelerburg test

Positive

Negative

Stability examination

Positive

Negative

Ground quality of contact

1) Hell

1) Heel

2) Whole foot

2) Fifth toe
3) First toe

Table No.37: Summary of examinations results before and after the therapy.
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4 Conclusion
Therapy provided to patient was very good if we compare it with the results found
to the initial and final kinesiology examination. In general there is nothing I would like to
change for the treatment since the results were satisfying.

I am also very satisfied with myself because everything I have learnt from the
university these last 3 years finally works. The techniques that I provided during the two
weeks to C.L.P.A. (Centrum Léčby Pohybového Aparátu) to treat my patient were
successful and this pleases me since I proved to myself that the profession I chose has
positive results to people.

Now that my practice has come to an end, I realize the importance of practicing in
real life everything you have learned in books. It is amazing to watch the results, to watch
the patient’s improvement and their final recovery.

During practice I gained experiences, learnt how to encourage my patients in all
possible ways and realized how much I love my job. It is now clear to me that I made the
right choice. So I am getting ready to learn more and ready to work harder. There is a great
amount of things still to be learnt.

Many thanks to my supervisor and my instructor for their valuable help and support
during my practice and of course a huge thank to M.L.
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