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A. Course Description:
M331 Musculoskeletal System (6 credit hours, 5 weeks )
 This is Interdisciplinary integrated module of musculoskeletal system. Basic sciences of
anatomy, biochemistry microbiology, pathology, pharmacology, and physiology of the
musculoskeletal system are correlated with clinical disorder of this system. The goal of this
integrated course is to provide the medical student with comprehensive knowledge about bones,
joints muscles, tendons, ligaments, skin and associated soft tissues related to clinical
manifestations of diseases. The teaching methods include lecture labs as well as seminars and
small group discussions of clinical oriented problems to enhance self directed learning.

B. General Objectives:
1. Identify and describe bones, muscles and joints of the upper, lower limbs and the vertebral

column and give nerve supply and actions of the muscles associated with them.
2. Describe normal development and congenital abnormalities of limbs and vertebral column.
3. Understand the metabolism and the biochemical and molecular basis of diseases affecting

muscles and bones.
4. Describe the mechanism of muscle contraction.
5. Describe and understand the mechanism of action, pharmacokenetics and therapeutic use and

adverse effects of drugs that affect the musculo-skeletal system and the skin.
6. Understand the pathogenesis and pathological features of infections and diseases that affect

bones, joints, muscles, soft tissue and the skin.
7. Understand the epidemiology and control of  the common injuries that may affect the human

musculo-skeletal and skin..
8. Describe the macroscopic and microscopic features of the skin and subcutaneous tissues.
9. The  biochemical processes of normal skin and subcutaneous tissues.
10. Describe the commensals and pathogenic microbes affecting the skin, subcutaneous tissue and

musculoskeletal system.
11. The pathological changes that occur in the skin, and the etiology, pathogenesis and pathologic

features of selected major diseases of the skin.
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C. Specific Learning Objectives
After studying the relevant material in lectures, practical sessions, clinical seminars and case
presentations, the student is expected to achieve the following specific objectives.

Unit Topic Specific Objectives
1 Introductory Case presentation for MSS
2 Overview of the components of the MSS.

(Anatomy)

1. Discuss the components and functions of the MSS.
2. Describe the relation between bones and skeletal muscles in producing

body movements.
3. Identify the major regions and compartments of upper and lower limbs.
4. Contrast the structural and functional classification of joints and

identify factors that determine the degree of movement at a joint.
5. Briefly define and give the functions of a bursa and describe the sites of

the major bursas in the upper and  lower  limbs.

3 The Skull
(Anatomy)

1. Describe different views of the skull externally and enternally
2. Describe the base of the skull with major foramena with their contents.

4 Bones of the vertebral column.

(Anatomy)

Describe the principle distinguishing features of:
1. Cervical vertebrae.
2. Thoracic vertebrae.
3. Lumbar vertebrae.
4. Sacrum.
5. Ribs.
6. Sternum.

5 Bones of the upper limb

(Anatomy)

Describe the principle distinguishing features of:
1. Scapula
2. Clavicle
3. Humerus
4. Radius
5. Ulna
6. Carpus
7. Phalanges

6 Bones of lower limb

(Anatomy)

Describe the distinguishing features of the following:
1. Hip bone
2. Femur
3. Tibia
4. Fibula
5. Tarsal bones
6. Phalanges

7,8,9 Muscle Physiology

(Physiology)

1. Overview of muscle mechanics
2. To list contractile proteins.
3. To describe the molecular mechanism of muscle  contraction.
4. To define isometric and isotonic contraction.
5. To describe length tension relationship.
6. To describe the relation between load and velocity of

contraction.
7. To understand force summation.
8. To apply the above principles to cardiac muscle in health and disease.
9. To describe neuromuscular junction.
10. To understand motor unit.
11. To be familiar with types of muscle fibers.
12. To describe the effect of exercise and hormones on skeletal muscle.
13. To be familiar with electromyography.
14. To explain the effect of muscle denervation,
15. To explain rigor mortis and muscle fatigue.
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10 Muscles of the trunk

(Anatomy)

1. List the chest muscles.
2. List the abdominal wall muscles.
3. Describe the attachments of the above mentioned muscles and their

nerve supply.
4. Discuss the role of the chest and the abdominal wall muscles.
5. Describe the rectus sheath.
6. List the contents of the rectus sheath.

11 Muscle relaxants

(Pharmacology)

1. Review the transmission process at the neuromuscular endplate and the
points at which drugs can modify this process.

2. Compare the pharmacodynamics and pharmacokinetics of
nondepolarizing and the depolarizing neuromuscular blockers.

3. Describe the main indications, major adverse effects and drug
interaction of nondepolarizing and depolarizing neuromuscular
blockers.

12 Muscles of the upper limb

(Anatomy)

1. List the muscles that are attached to the scapula.
2. Describe the attachments of the above mentioned  muscles and their

nerve supply.
3. Discuss the intermuscular spaces related to the scapula and their

contents.
4. List the rotator cuff muscles.

13 Muscles of the upper limb

(Anatomy)

1. List the muscles that are attached to the arm and for arm.
2. Describe the attachments of the above mentioned  muscle and their

nerve supply.

14 Biochemistry of Bone and connective
tissue and bone metabolism

(Biochemistry)

1. Describe the biochemical structure of bone tissue, the  collagen matrix
and the hydroxyapatite cement.

2. List bone matrix proteins and describe their function.
3. Describe the Composition of calcified tissues, calcification in bones

and teeth and formation of  hydroxyapatite.
4. Understand the role of alkaline phosphatase, calcium  and hosphate

and vitamin D: 1,25-Dihydroxy-vit-D in  bone  formation and
remodeling.

5. Review calcium and phosphate homeostasis.

15 Muscles of the lower limb

(Anatomy)

1. List the muscles of the gluteal region.
2. Describe the attachments of the gluteal region muscles and their nerve

supply.
3. Describe the greater and lesser sciatic foramina and the              their

contents.
16 Muscles of the lower limb

(Anatomy)

1. List the muscles of the thigh.
2. List the muscles of the leg.
3. Describe the attachments of the thigh and leg muscles and their nerve

supply.
4. Describe the femoral triangle.

17 Metabolic disorders and clinical
biochemistry of muscle and bone

(Biochemistry)

Discuss the markers for bone formation and  Resorption and their clinical
use in diagnosis Describe the molecular basis of:
1. Duchene Muscular Dystrophy.
2. Glycogen storage diseases of muscle
3. Muscle Mitochondrial diseases.
4. Describe the molecular basis of Osteogenesis imperfecta and Ehlar

Danlos syndromes

18 Axilla

(Anatomy)

1. Define the axilla.
2. Describe the boundaries and borders of the axilla
3. List the contents of the axilla.
4. Explain the importance of the axilla.
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19 Shoulder joint

(Anatomy)

1. Describe the components of the shoulder joint.
2. List the ligaments associated with the shoulder joint and  their

attachment.
3. Describe the muscles acting on the shoulder joint  according to the

type and movement they perform.
4. Describe the bursas in relation to the shoulder joint.
5. Describe the stability of the shoulder joint.
6. List the blood supply and nerve supply of the shoulder              joint.
7. Describe the major palpable bony prominences of the              shoulder

joint.
8. Describe the intermuscular spaces.

20 Paget’s disease, Osteomyelitis
and Bone tumors

(Pathology)

1. Describe  Paget’s disease of bone
2. Describe the pathogenesis and pathologic features of osteomyelities.
3. Describe bone tumors.
4. Understand the classification of bone tumors.
5. Discuss the commonest bone  tumors.

21 Inguinal Region

(Anatomy)

1. Define the inguinal region and inguinal ligament.
2. Describe the inguinal canal.
3. Describe the femoral sheath and its contents.
4. List the types of Hernia.

22 Hip joint

(Anatomy)

1. Describe the components of the hip joint.
2. List the ligaments associated with the hip joint and their

attachment.
3. Describe the muscles acting on the hip joint according to the type and

movement they perform.
 Describe the bursas in relation to the hip joint.
5. Describe the stability of the hip joint.
6. Describe the blood supply and nerve supply of the hip joint.
7. Describe the major palpable bony prominences of the hip joint.

23
Diseases of skeletal muscles

(Pathology)

1. Overview the histology of skeletal muscle.
2. List the main types  of the skeletal muscle diseases.
3. Discuss the two main types of muscle atrophy.
4. Discuss the main inflammatory myopathies.
5. Discuss muscular dystrophy. Understand the pathogenesis and

pathological features of Duchene and Becker muscular dystrophy.

24 Cubital and popliteal fossae

(Anatomy)

1. Describe the cubital fossa.
2. List the content of the cubital fossa.
3. Understand the clinical importance of the cubital fossa
4. Describe the popliteal fossa.
5. List the content of the popliteal fossa.
6. Understand the clinical importance of the popliteal fossa.

25 Antiinflammatory drugs I
(Pharmacology)

1. Classify the anti-inflammatory drugs.
2. Describe the indications of each class.

26 Antiinflammatory drugs II
(Pharmacology)

 Describe the mechanism of action, toxicity and ontraindications of drugs
used in each class.

27 Soft tissue tumors

(Pathology)

1. Describe the soft tissue tumors.
2. List the types of soft tissue tumors
3. Understand the importance of cytological and histological features of

soft tissue tumors in identifying  type and .behavior
28 Elbow joint

(Anatomy)

1. Describe the components of the elbow joint..
2. List the ligaments associated with the elbow joint and their attachment.
3. List the muscles acting on the elbow joint according to the type and

movement they perform.
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4. Describe the bursas in relation to the elbow joint.
5. Describe the stability of the elbow joint.
6. List the blood supply and nerve supply of the elbow joint.
7. Describe the major palpable bony prominces of the elbow joint

29 knee joint

(Anatomy)

1. Describe the components of the knee joint.
2. List the ligaments associated with the knee joint and their attachment.
3. List the muscles acting on the knee joint according to the type and

movement they perform.
4. Describe the bursas in relation to the knee joint.
5. Describe the stability of the knee joint.
6. List the blood supply and nerve supply of the knee  joint.
7. Describe the major palpable bony prominences of the knee joint.

30 Anaerobes and clostridium perfrenges
and Gas gangrene Trichenella Spiralis

(Microbiology)

1. Describe the morphological, bacteroides and trichinella features,
pathogenesis and virulent factors, laboratory diagnosis, treatment and
prevention of clostridium perfrengens which is the main cause of gas
gangrene.

2. Describe the  role of cl. Perfringens and Bacteroides in gas angrene
and the role of Trichinella in muscle  infection. Explain their
laboratory diagnosis, pathogenesis and treatment.

3. Describe the morphological features, pathogenesis and virulent factors,
laboratory diagnosis treatment and  prevention of clostrium
perfrengens

4. Describe the role of aerobes in the formation of deep wound infection
and abscess.

5. Describe the role of Trichenella in muscle infection and explain their
laboratory diagnosis, pathogenesis and treatment.

6. Describe the role of bacteria in the pathogenesis of osteoarthritis
arthritis, specimen collection identification and treatment.

31
32
33

Hand + Foot

(Anatomy)

1. Describe the components of the wrist joint.
2. List the ligaments associated with the wrist joint and their attachment.
3. List the muscles acting on the wrist joint according to the type and

movement they perform.
4. Describe the bursas in relation to the wrist joint.
5. Describe the stability of the wrist joint.
6. List the blood supply and nerve supply of the wrist joint.
7. Describe the major palpable bony prominences of the wrist joint.
8. Describe the carpal tunnel and the flexor and extensor retinaculae and

the structures passing in relation to the retinaculae>
9. Describe the snuffbox.
10. Describe the movement of the fingers.
11. List the muscles acting on the fingers.
12. Describe the movement of the toes.
13. List the muscles acting on the toes.
14. Describe the retinaculae which are related to the foot and the structures

passing in relation to the retinaculae
15. Describe the four muscle layers of the foot.
16. Describe the arches of the foot.
17. Describe the components of the ankle joint.
18. List the ligaments associated with the ankle joint and their attachment.
19. List the muscles acting on the ankle joint according to the type and

movement they perform.

34,35 Development of the skull, spine and
limbs
(Anatomy)

1. Describe the development of: skull-Limbs-Vertebral   column, Ribs,
and sternum.

2. Discuss related congenital anomalies.

36 Development of Muscular system.
(Anatomy)

1. Describe the development of the skeletal muscles.
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37 Epidemiology of MSS injuries.

(Public health)

1. Define : Epidemiology of accidents, hazards and injuries.
2. Distinguish between risk and hazard.
3. Identify the human, situational and environmental factors of accidents.
4. Identify risk factors, risk groups and incidence rate of MSS injuries.
5. Explain the factors that influence risk perception and risk acceptance

of MSS injuries.

38 Epidermis
(Anatomy)

1. Describe the layers of the epidermis and development of
integumentary system.

39 Dermis
(Anatomy)

1. Describe structure of the dermis , compare the structure  and
distribution of hair follicles, nails , sebaceous and sweat glands

2. Explain bases of skin color.
40 Bacterial infections of the skin.

(Microbiology)

1. Describe cultural characteristics of  skin an pathogenesis of skin
commensals and pathogens

2. Describe the antibiotic sensitivity of each organism  (Diphtheroids
,Staphylococci , Streptococci,Propionobacterium acnes , Mycobacteria

3. Explain types, pathogens of would infection methods specimen
collection for proper dignosis of types Bacteria and laboratory
diagnosis.

41 Topical antimicrobial drugs and drugs of
noninfective skin conditions
(Pharmacology)

1. Describe antibacterial agents, antifungal agents, antiviral agents and
ectoparasitic ones.

2. Describe anti-inflammatory, topical corticosteroid, tarcompounds and
keratolytic agents.

42 Viral infections of the skin.
(Microbiology)

1. Explain morphology and pathogenesis as well as diagnostic procedures
of viruses infecting skin.

43 Acute inflammatory dermatoses
(Pathology)

1. Difine etiology, pathogenesis and pathologic features of  urticaria,
acute eczema , acne vulgaris and pathologic  features of panniculitis.

44 Viral infection of the skin.
(Microbiology)

1. Describe the Herpe’s and childhood exanthens.

45 Drugs of noninflammative skin
conditions
(Pharmacology)

1. Describe drugs employed in the treatment of acene, psoriasis  affecting
pigmentation. Acne preparations. Drugs for psoriasis. Antipruritic
agents. Trichogenic agents.

2. Antiseborrhea agents.
46 Parasitic infecting the skin.

(Microbiology)

1. Discuss the parasites that infest the skin ( Scabes Leishmania and
Onchocerca ). Briefly describe the life cycle, treatment and prevention
of each parasite.

2. Describe parasites that infest the skin, their life cycle, treatment and
prevention. (Scabes Leishmania, Oncocerca fleas, loaloa, and
cutaneous larva migrans).

47 Introduction to clinical dermatology
(Dermatology)

48 Fungal infections of the skin
(Microbiology)

1. Describe the fungi that infect the skin and subcutaneous tissue, their
identification and treatment (Dermatophytes , Candida and Mycetoma
agents )

2. Describe the fungi that infect the skin, their clinical classification, their
identification and treatment (cutaneous, subcutaneous and
apportunistics).

49 Introduction to clinical orthopedics
(Orthopedics)

50 Pathology  review
51 Anatomy   review
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Clinical cases for small group discussions
A 40-years-old woman visited her physician complaining of severe burning pain "pins and needles" in the hand
and lateral fingers. The condition was becoming progressively worse and was more severe at night. She said she
had experienced difficulty in buttoning up her clothes when dressing.
On physical examination, the patient pointed to the thumb, index, middle, and lateral half of the ring fingers as
the area where she felt the discomfort.
No objective impairment of sensation could be detected over the theaner muscle; however the sensation was
mildly decreased in the lateral three and half finger.
The muscles of the theaner eminence appeared to have some wasting with less power compared to the other
muscle of the hand manifested by weakness of resisted thumb abduction.

Q- What anatomic structure was diseased in this patient?
Q- Explain the altered sensation felt in the skin over the palmer aspect of the lateral three and half finger.
Q- Explain the absence of paresthesia over the palmer aspect of theaner eminence.
Q- Explain the difficulty she experience in buttoning up her clothes

Carpal tunnel syndrome
From Wikipedia, the free encyclopedia
Jump to: navigation, search

Carpal tunnel syndrome

Classification and external resources

Transverse section at the wrist. The median nerve is colored

yellow. The carpal tunnel consists of the bones and flexor

retinaculum.

This article is about the medical condition. For the anatomical structure, see Carpal tunnel. For the Kid Koala
album, see Carpal Tunnel Syndrome (album).
Carpal tunnel syndrome (CTS), or median neuropathy at the wrist, is a medical condition in which the median
nerve is compressed at the wrist, leading to paresthesias, numbness and muscle weakness in the hand. Night symptoms
and waking at night are characteristic of established carpal tunnel syndrome. They can be managed effectively with
night-time wrist splinting in most patients.
The definitive treatment for carpal tunnel syndrome is carpal tunnel release surgery. This is effective at relieving
symptoms and preventing further nerve damage, but established nerve dysfunction in the form of static (constant)
numbness, atrophy, or weakness are usually permanent.

Most cases of CTS are idiopathic (without a specific cause). Some patients are genetically predisposed to develop the
condition.
The diagnosis of CTS is often misapplied to patients who have activity-related arm pain, such as RSI.

History
Although the condition was first noted in medical literature in the early 20th century, the first use of the term “carpal
tunnel syndrome” was in 1939.[1] The pathology was identified by physician Dr. George S. Phalen of the Cleveland Clinic
after working with a group of patients in the 1950s and 1960s.[1] CTS became widely known among the general public in
the 1990s because of the rapid expansion of office jobs.[2]
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Anatomy
Main article: Carpal tunnel
The median nerve passes through the carpal tunnel, a canal in the wrist that is surrounded by bone on three sides, and a
transverse carpal ligament on the fourth. Nine tendons—the flexor tendons of the hand—pass through this canal.[3] The
median nerve can be compressed by a decrease in the size of the canal, an increase in the size of the contents (such as the
swelling of lubrication tissue around the flexor tendons), or both. Simply flexing the wrist to 90 degrees will decrease the
size of the canal.
Compression of the median nerve as it runs deep to the transverse carpal ligament (TCL) causes wasting of the thenar
eminence, weakness of the flexor pollicis brevis, opponens pollicis, abductor pollicis brevis, as well as sensory loss in the
distribution of the median nerve distal to the transverse carpal ligament. There is a superficial sensory branch of the
median nerve, which branches proximal to the TCL and travels superficial to it. This branch is therefore spared, and it
innervates the palm towards the thumb.

Symptoms

Mind Map Showing Summary of Carpal tunnel Contents and Carpal tunnel syndrome

Many people who have carpal tunnel syndrome have gradually increasing symptoms over time. The first symptoms of CTS
may appear when sleeping and typically include numbness and paresthesia (a burning and tingling sensation) in the thumb,
index, and middle fingers, although some patients may experience symptoms in the palm as well. [3] These symptoms appear
at night because people tend to bend their wrists when they sleep, which further compresses the carpal tunnel.

Patients may note that they "drop things". It is unclear if carpal tunnel syndrome creates problems holding things, but it
does decrease sweating, which decreases friction between an object and the skin.

In early stages of CTS individuals often mistakenly blame the tingling and numbness on restricted blood circulation. They
may also be at ease and accepting of the symptoms and believe their hands are simply “falling asleep”. In chronic cases,
there may be wasting of the thenar muscles (the body of muscles which are connected to the thumb), weakness of palmar
abduction of the thumb (difficulty bringing the thumb away from the hand).

Unless numbness or paresthesia are among the predominant symptoms, it is unlikely the symptoms are primarily caused by
carpal tunnel syndrome. In effect, pain of any type, location, or severity with the absence of significant numbness or
paresthesia is not likely to fall under this diagnosis.

Carpal tunnel syndrome can be misdiagnosed, and other syndromes can be misdiagnosed as carpal tunnel syndrome. A
nerve conduction study or referral to a neurologist may be of benefit in clarifying the diagnosis.

Causes
Most cases of CTS are idiopathic.[2] CTS is sometimes associated with trauma, pregnancy, multiple myeloma,
amyloidosis, rheumatoid arthritis, acromegaly, mucopolysaccharidoses, or hypothyroidism.

Genetic
The most important risk factors for carpal tunnel syndrome are structural and biological rather than environmental or
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activity-related.[4] The strongest risk factor is genetic predisposition.[5]

Work related
The international debate regarding the relationship between CTS and repetitive motion in work is ongoing. The
Occupational Safety and Health Administration (OSHA) has adopted rules and regulations regarding cumulative trauma
disorders. Occupational risk factors of repetitive tasks, force, posture, and vibration have been cited. However, the
American Society for Surgery of the Hand (ASSH) has issued a statement that the current literature does not support a
causal relationship between specific work activities and the development of diseases such as CTS.
The relationship between work and CTS is controversial; in many locations workers diagnosed with carpal tunnel
syndrome are entitled to time off and compensation.[6] Carpal tunnel syndrome results in billions of dollars of workers
compensation claims every year.[citation needed]

Some speculate that carpal tunnel syndrome is provoked by repetitive grasping and manipulating activities and that the
exposure can be cumulative. It has also been stated that symptoms are commonly exacerbated by forceful and repetitive use
of the hand and wrists in industrial occupations,[7] but it is unclear if this refers to pain (which may not be due to carpal
tunnel syndrome) or the more typical numbness symptoms.
A review of available scientific data by the National Institute for Occupational Safety and Health (NIOSH) indicated that
job tasks that involve highly repetitive manual acts or specific wrist postures were associated with incidents of CTS, but
causation was not established, and the distinction from work related arm pains that are not carpal tunnel syndrome was not
clear. It has been proposed that repetitive use of the arm can affect the biomechanics of the upper limb or cause damage to
tissues. It has also been proposed that postural and spinal assessment along with ergonomic assessments should be included
in the overall determination of the condition. While addressing these factors has been found to improve comfort in some
studies,[8] there is no evidence that they affect the natural history of carpal tunnel syndrome.

Psychosocial factors
Studies have related activity-related upper extremity pain with psychological and social factors, but most such pains are
nonspecific but commonly mislabeled as carpal tunnel syndrome. Psychological distress correlates with increased pain at
work, as do other psychosocial stressors such as job demands, poor support from colleagues, and work dissatisfaction.[9]

As mentioned elsewhere on this page, carpal tunnel is characterized by numbness, not pain. Therefore, any associations
between stress and carpal tunnel syndrome are debatable.

Trauma related
 Fractures of one of the arm bones, particularly a Colles' fracture.
 Dislocation of one of the carpal bones.
 Strong blunt trauma to the wrist or lower forearm, incurred for example by using arm extremity to cushion a fall or

protecting oneself from falling heavy objects.
 Internal hemorrhaging at the wrist.
 Deformities from abnormal healing of old bone fractures.
 Electrical burns may cause acute carpal tunnel syndrome.

Carpal tunnel syndrome associated with other diseases
Non-traumatic causes generally happen over a period of time, and are not triggered by one certain event. Many of these
factors are manifestations of physiologic aging.[10]

Examples include:
 Rheumatoid arthritis and other diseases that cause inflammation of the flexor tendons.
 With pregnancy and hypothyroidism, fluid is retained in tissues, which swells the tenosynovium.
 Acromegaly, a disorder of growth hormones, compresses the nerve by the abnormal growth of bones around the

hand and wrist.
 Tumors (usually benign), such as a ganglion or a lipoma, can protrude into the carpal tunnel, reducing the

amount of space. This is exceedingly rare (less than 1%).
 Obesity also increases the risk of CTS: individuals who are classified as obese (BMI > 29) are 2.5 times more

likely than slender individuals (BMI < 20) to be diagnosed with CTS.[11]

 Double crush syndrome is a speculative and debated theory which postulates that when there is compression or
irritation of nerve branches contributing to the median nerve in the neck or anywhere above the wrist, this then
increases the sensitivity of the nerve to compression in the wrist. There is little evidence, however, that this
syndrome really exists.[12]

Diagnosis
The reference standard for the diagnosis of carpal tunnel syndrome is electrophysiological testing. Patients with
intermittent numbness in the distribution of the median nerve and positive Phalen's and Durkan's tests, but normal
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electrophysiological testing have—at worst—very mild carpal tunnel syndrome. A predominance of pain rather than
numbness is unlikely to be due to carpal tunnel syndrome no matter the result of electrophysiological testing.
Clinical assessment by history taking and physical examination can support a diagnosis of CTS.

 Phalen's maneuver is performed by flexing the wrist gently as far as possible, then holding this position and
awaiting symptoms.[13] A positive test is one that results in numbness in the median nerve distribution when
holding the wrist in acute flexion position within 60 seconds. The quicker the numbness starts, the more
advanced the condition.

 Tinel's sign, a classic, though less specific test, is a way to detect irritated nerves. Tinel's is performed by lightly
tapping the skin over the flexor retinaculum to elicit a sensation of tingling or "pins and needles" in the nerve
distribution.

 Durkan test, carpal compression test, or applying firm pressure to the palm over the nerve for up to 30 seconds
to elicit symptoms has also been proposed.[14][15]

Other conditions may also be misdiagnosed as carpal tunnel syndrome. Thus, if history and physical examination suggest
CTS, patients will sometimes be tested electrodiagnostically with nerve conduction studies and electromyography. The
goal of electrodiagnostic testing is to compare the speed of conduction in the median nerve with conduction in other
nerves supplying the hand. When the median nerve is compressed, as in CTS, it will conduct more slowly than normal
and more slowly than other nerves. There are many electrodiagnostic tests used to make a diagnosis of CTS, but the most
sensitive, specific and reliable test is the Combined Sensory Index (also known as Robinson index).[16]

The role of MRI or ultrasound imaging in the diagnosis of carpal tunnel syndrome is unclear.[17][18][19]

Prevention
Some[who?] think that the current best evidence suggests that carpal tunnel syndrome is an inherent, structural disease
determined primarily by one's genes.[4] Therefore, carpal tunnel syndrome is probably not preventable. However,
others[who?] think it is preventable by developing healthy habits like avoiding repetitive stress, practicing healthy work
habits like using ergonomic equipment and taking proper breaks, and early passive treatment like taking turmeric (anti -
inflammatory), omega 3 fatty acids, and B vitamins. Those who favor activity as a cause of carpal tunnel syndrome
speculate that activity-limitation might limit the risk of developing carpal tunnel syndrome, but there is little or no data to
support these concepts[4] and they stigmatize arm use in ways that risks increasing illness.[20][21]

Recommendations for preventing carpal tunnel syndrome have poor scientific support.[4] Several are listed here:
 Take frequent breaks from repetitive movement such as computer keyboard usage or use of browser-based games

that encourage the user for excessive finger movement. Free software programs such as Workrave and Xwrits are
available to remind users to take breaks and stretch their wrists.

 Reduce your force and relax your grip. Most people use more force than needed to perform many tasks involving
the hands. If your work involves a cash register, for instance, hit the keys softly. For prolonged handwriting, use a
big pen with an over-sized, soft grip adapter and free-flowing ink. This way you won't have to grip the pen tightly
or press as hard on the paper.

 Take frequent breaks. Every 15 to 20 minutes give your hands and wrists a break by gently stretching and bending
them. Alternate tasks when possible. If you use equipment that vibrates or that requires you to exert a great
amount of force, taking breaks is even more important.

 Watch your form. Avoid bending your wrist all the way up or down. A relaxed middle position is best. If you use a
keyboard, keep it at elbow height or slightly lower.

 Improve your posture. Incorrect posture can cause your shoulders to roll forward. When your shoulders are in this
position, your neck and shoulder muscles are shortened, compressing nerves in your neck. This can affect your
wrists, fingers and hands.

 Keep your hands warm. You're more likely to develop hand pain and stiffness if you work in a cold environment.
If you can't control the temperature at work, put on fingerless gloves that keep your hands and wrists warm.

Treatment
There have been numerous scientific papers evaluating treatment efficacy in CTS. It is important to distinguish treatments
that are supported in the scientific literature from those that are advocated by any particular device manufacturer or any
other party with a vested financial interest. Generally accepted treatments, as described below, may include splinting or
bracing, steroid injection, activity modification, physical or occupational therapy (controversial), medications, and
surgical release of the transverse carpal ligament.
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Immobilizing braces

A rigid splint can keep the wrist straight.
A wrist splint helps limit numbness by limiting wrist flexion. Night splinting helps patients sleep. There is no
evidence that wrist splinting is disease modifying.
The importance of wrist braces and splints in the carpal tunnel syndrome therapy is known, but many people are
unwilling to use braces. In 1993, The American Academy of Neurology recommend a non-invasive treatment for the
CTS at the beginning (except for sensitive or motor deficit or grave report at EMG/ENG): a therapy using splints
was indicated for light and moderate pathology.[22] Current recommendations generally don't suggest immobilizing
braces, but instead activity modification and non-steroidal anti-inflammatory drugs as initial therapy, followed by
more aggressive options or specialist referral if symptoms do not improve.[23][24][25]

Many health professionals suggest that, for best results, one should wear braces at night and, if possible, during the
activity primarily causing stress on the wrists.[26][27]

Localized steroid injections
Steroid injections can be quite effective for temporary relief from symptoms of CTS for a short time frame while a
patient develops a longterm strategy that fits with his/her lifestyle. [28] In certain patients, an injection may also be of
diagnostic value. This treatment is not appropriate for extended periods, however. In general, medical professionals
only prescribe local steroid injections until other treatment options can be identified. For most patients, surgery is the
only option that will provide permanent relief.[29]

Physiotherapy
There is little evidence to support the use of physiotherapy or occupational therapy techniques for carpal tunnel
syndrome. They seem to be oriented primarily towards non-specific activity related pain rather than the numbness of
carpal tunnel syndrome. The following comments regarding physical therapy seem to apply more to such chronic
activity related pains than to verifiable idiopathic median nerve compression at the carpal tunnel.
Physiotherapy offers several ways to treat and control carpal tunnel syndrome. This procedure should be directed
specifically towards the pattern of pain / symptoms and dysfunction assessed by the therapist. As such, it may include a
range of modalities ranging from soft tissue massage, conservative stretches and exercises and techniques to directly
mobilize the nerve tissue. It can also include the aforementioned immobilizing braces.
Clinically, sometimes a patient will present with a hand that is very inflamed and swollen with severe symptoms of
pain, tingling and numbness and almost a fear of use because of the pain. In these cases a physiotherapist may focus on
techniques to reduce the pain and inflammation, and exercises to encourage improved circulation. A comprehensive
review of effectiveness of hand therapies in carpal tunnel management demonstrates that there is some valid scientific
evidence for a range of therapeutic modalities.[30] For instance, Body Awareness Therapy such as the Feldenkrais
method has positive effects in relation to fibromyalgia and chronic pain.[31] Structured exercise programs using these
therapies to reduce wrist pain have been developed.

Occupational therapy
The comments provided in this section appear more suited to nonspecific activity related arm pains that to true carpal
tunnel syndrome (verifiable idiopathic median nerve compression at the carpal tunnel).
Occupational therapy offers ergonomic suggestions to prevent worsening of the symptoms and occupational therapist
facilitates hand functions through functional activities and helps to regain the functions which are necessary for the
functional living through remedial adaptive approaches.
Any forceful and repetitive use of the hands and wrists can cause upper extremity pain. More frequent rest can be useful
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if it can be orchestrated into one's schedule. It has been shown that taking multiple mini breaks during the stressful
activity is more effective than taking occasional long breaks.[citation needed] There are computer applications that aid users
in taking breaks. All of these applications have recommended defaults, following the most effective average break
configuration, which is a 30 sec. pause every 3 to 5 minutes (the more severe the pain, the more often one should take
this break). There are also programs that automatically click the mouse. Before investing in these types of programs, it's
best to consult with a doctor and research whether computer use is causing or contributing to the symptoms, as well as
getting a formal diagnosis.
More pro-active ways to reducing the stress on the wrists which will alleviate wrist pain and strain involve adopting a
more ergonomic work and life environment. Switching from a QWERTY computer keyboard layout to a more
optimised ergonomic layout such as Dvorak was commonly cited as beneficial in early CTS studies, however some
meta-analyses of these studies claim that the evidence that they present is limited. [32][33]

It is also important that one's body be aligned properly with the keyboard. This is most easily accomplished by bending
ones elbows to a 90 degree angle and making sure the keyboard is at the same height as the elbows. Also it is important
not to put physical stress on the wrists by hanging the wrist on the edge of a desk, or exposing the wrists to strong
vibrations (e.g. manual lawn mowing). Position the computer monitor directly in front of your seat, so the neck is not
twisted to either side when viewing the screen.[citation needed]

Exercises that relax and strengthen the muscles of the upper back can reduce the risk of a double crush of the median
nerve.
Massage is one of the most overlooked methods for treatment of the symptoms of CTS. The use of myofascial release
and active stretch release can erase the pain, numbness, tingling and burning in
minutes. Then following up with the stretches and exercises afore mentioned will lengthen the relief attained by these
release techniques.

Medication
Using an over-the-counter anti-inflammatory such as aspirin, ibuprofen or naproxen can be effective as well for
controlling symptoms. Pain relievers like paracetamol will only mask the pain, and only an anti-inflammatory will
affect inflammation.[clarification needed] Non-steroidal anti-inflammatory medications theoretically can treat the swelling and
thus the source of the problem. Oral steroids such as prednisone do the same, but are generally not used for this purpose
because of significant side effects. Use of non-steroidal anti-inflammatory drugs may worsen asthma symptoms in some
with a history of asthma, making the use of steroids such as prednisone the safer option for treating CTS. The most
common complications associated with long-term use of anti-inflammatory medications are gastrointestinal irritation
and bleeding. Also, some anti-inflammatory medications have been linked to heart complications. Use of anti-
inflammatory medication for chronic, long-term pain should be done with doctor supervision.
A more aggressive pharmaceutical option is an injection of cortisone, to reduce swelling and nerve pressure within the
carpal tunnel. Methylcobalamin (vitamin B12) has been helpful in some cases of CTS. [34]

Carpal tunnel release surgery

Scars from carpal tunnel release surgery. Two different techniques were used. The left scar is 6 weeks old, the right scar
is 2 weeks old.
Release of the transverse carpal ligament is known as "carpal tunnel release" surgery. It is recommended when there is
static (constant, not just intermittent) numbness, muscle weakness, or atrophy, and when night-splinting no longer
controls intermittent symptoms.[35] In general, milder cases can be controlled for months to years, but severe cases are
unrelenting symptomatically and are likely to result in surgical treatment. [36]

Procedure
In carpal tunnel release surgery, the goal is to divide the transverse carpal ligament in two. This is a wide ligament that
runs across the hand, from the scaphoid bone to the hamate bone and pisiform. It forms the roof of the carpal tunnel,
and when the surgeon cuts across it (i.e., in a line with the ring finger) it no longer presses down on the nerve inside,
relieving the pressure.[37]

There are several carpal tunnel release surgery variations: each surgeon has differences of preference based on their
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personal beliefs and experience. All techniques have several things in common, involving brief outpatient procedures;
palm or wrist incision(s); and cutting of the transverse carpal ligament.
The two major types of surgery are open carpal tunnel release and endoscopic carpal tunnel release. Most surgeons
historically have performed the open procedure, widely considered to be the gold standard. However, a growing number
of surgeons now are offering endoscopic carpal tunnel release, which has been available since the 1990s. Open surgery
involves an incision somewhere on the palm about an inch or two in length. Through this incision the skin and
subcutaneous tissue is divided followed by the palmar fascia and ultimately the transverse carpal ligament. Endoscopic
techniques involve one or two smaller incisions (less than half inch each) through which instrumentation is introduced
including a synovial elevator, probes, knives and an endoscope used to fully visualize the underside of the transverse
carpal ligament. The endoscopic methods do not divide the subcutaneous tissues or the palmar fascia to the same degree
as the open method does.
Many studies have been done to determine whether the perceived benefits of a limited endoscopic or arthroscopic
release are truly significant. Brown et al. did prospective, randomized, multi-center study and found no significant
differences between the two groups with regard to the secondary quantitative outcome measurements. However the
open technique resulted in more tenderness of the scar than did the endoscopic method. A prospective randomized study
done in 2002 by Trumble revealed that good clinical outcomes and patient satisfaction are achieved more quickly when
the endoscopic method of carpal tunnel release is used. Single-portal endoscopic surgery is a safe and effective method
of treating carpal tunnel syndrome. There was no significant difference in the rate of complications or the cost of
surgery between the two groups. However the open technique resulted in greater scar tenderness during the first three
months after surgery as well as a longer time until the patients could return to work.
http://www.ejbjs.org/cgi/content/abstract/84/7/1107
Some surgeons have suggested that in their own hands endoscopic carpal tunnel release has been associated with a
higher incidence of median nerve injury, and for this reason it has been abandoned at several centers in the United
States. For example, at the 2007 annual meeting of the American Society for Surgery of the Hand, during the "Journal
of Retraction" event, one former advocate of endoscopic carpal tunnel release, Thomas J. Fischer, MD, publicly
retracted his advocacy of the technique, based on his assessment that the benefit of the procedure (slightly faster
recovery) did not outweigh the risk of injury to the median nerve. Despite these views many other surgeons have
embraced limited incision methods and it is considered to be the procedure of choice for many of these surgeons with
respect to idiopathic carpal tunnel syndrome. Supporting this are the results of some of the previously mentioned series
which cite no difference in the rate of complications for either method of surgery. Thus there has been broad support for
either surgical procedure: open or endoscopic carpal tunnel release using a variety of devices or incisions with the
knowledge that the primary goal of any carpal tunnel release surgery is to divide the transverse carpal ligament and the
distal aspect of the volar ante brachial fascia thereby decompressing the median nerve.
http://orthoinfo.aaos.org/topic.cfm?topic=A00005
All of the surgical options (when performed without complication) typically have relatively rapid recovery profiles
(weeks to a few months depending on the activity and technique), and all usually leave a cosmetically acceptable scar.
Efficacy
Surgery to correct carpal tunnel syndrome has a high success rate. Up to 90% of patients were able to return to their
same jobs after surgery.[38][39][40] In general, endoscopic techniques are as effective as traditional open carpal
surgeries,[41][42] though the faster recovery time typically noted in endoscopic procedures is felt by some to possibly be
offset by higher complication rates.[43][44] Success is greatest in patients with the most typical symptoms. The most
common cause of failure is incorrect diagnosis, and it should be noted that this surgery will only mitigate carpal tunnel
syndrome, and will not relieve symptoms with alternative causes. Recurrence is rare, and apparent recurrence usually
results from a misdiagnosis of another problem. Complications can occur, but serious ones are infrequent to rare.
Carpal tunnel surgery is usually performed by a hand surgeon, orthopaedic or plastic surgeon; some neurosurgeons and
general surgeons also perform the procedure.

Long term recovery
Most people who find relief of their carpal tunnel symptoms with conservative or surgical management find minimal
residual or "nerve damage".[45] Long-term chronic carpal tunnel syndrome (typically seen in the elderly) can result in
permanent "nerve damage", i.e. irreversible numbness, muscle wasting and weakness.
While outcomes are generally good, certain factors can contribute to poorer results that have little to do with nerves,
anatomy, or surgery type. One study showed that mental status parameters, alcohol use, yield much poorer overall
results of treatment.[46]

Many mild carpal tunnel syndrome sufferers either change their hand use, pattern, or posture at work or find a
conservative, non-surgical treatment that allows them to return to full activity without hand numbness or pain, and
without sleep disruption. Some find relief by adjusting their repetitive movements, the frequency with which they do the
movements, and the amount of time they rest between periods of performing the movements. Other people end up
prioritizing their activities and possibly avoiding certain hand activities so that they can minimize pain and perform the
essential tasks. Keyboard re-mapping software can help people whose condition is aggravated by one-handed key
strokes involving a combination of the Control, Shift, or Alt keys and an alpha-numeric key. Programs such as
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Autohotkey allow a person to disable key combinations while they train themselves to use two hands to perform the
offending key strokes.
Recurrence of carpal tunnel syndrome after successful surgery is rare.[47] If a person has hand pain after surgery, it is
most likely not due to carpal tunnel syndrome. It may be the case that a person who has hand pain after carpal tunnel
release was diagnosed incorrectly, such that the carpal tunnel release has had no positive effect upon the patient's
symptoms.

a. Summary of the teaching activities of M331

# of
Lectures

# of
Practical

Small Group
Discussion

Practical & Theory
Review

Anatomy 25 4 1 3
Physiology 4
Biochemistry 2 1 1
Pathology 6 2 1 3
Microbiology 6 1 1
Pharmacology 5 1 2
Public Health 1
Introduction to clinical dermatology 1
Introduction to clinical orthopedics 1

Total 51 7 4 10

MSS and Integumentary System Time Table/Week 1
Time Sun Mon Tue Wed Thur

11:15-12:05 Introductory
Case

Presentation

Overview of the
Components of
the MSS.

(Anatomy )

Muscle
Physiology (II)

(Physiology)

Muscle
Relaxants

(Pharmacology)

Biochemistry of the
bone and connective

tissue

(Biochemistry)
12:15-1:05 Muscle

Physiology (I)

(Physiology)

Bones of the
upper limb

(Anatomy )

Muscles of the
trunk

(Anatomy)

Muscle of upper limb

(Anatomy)

1:15-:2.05 Bones of the
vertebral column

(Anatomy )

Muscle
Physiology (III)

(Physiology)

Muscles of the
upper limb

(Anatomy)

Bones of the lower
limb

(Anatomy)

MSS and Integumentary System Time Table/Week 2
Time Sun Mon Tue Wed Thur
11:15-12:05

Types of
muscle fibers

(Physiology)

Metabolic
disorders of

muscle and bone

(Biochemistry)

Paget’s Disease,
osteomyelitis and

bone tumors

(Pathology)

Disease of skeletal
muscles

(Pathology)

Soft tissue tumors

(Pathology)

12:15-1:05 Muscles of the
lower limb

(Anatomy)

Axilla

(Anatomy)

Inguinal region &
hernia.

(Anatomy)

Elbow joint and
cubital fossa

(Anatomy)

Knee joint &
popliteal fossa.

(Anatomy)
1:15-:2.05 Muscles of the

lower limb

(Anatomy)

Shoulder joint

(Anatomy)

Hip joint

(Anatomy)

Antirheumatoid
drugs

(Pharmacology)

Hand & foot I

(Anatomy)
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MSS and Integumentary System Time Table/Week 3
Time Sun Mon Tue Wed Thur

11:15-12:05 Anaerobes, gas
gangrene and
Trichenella

(Microbiology)

Embryology of
the skeletal
system I

(Anatomy)

Epidemiology of
skeletal system

injuries

(Public Health)

Bacterial infection
of the skin

(Microbiology)

Acute inflammation of
skin

(Pathology)

12:15-1:05 Hand & Foot (II)

(Anatomy)

Embryology of
the skeletal
system (II)

(Anatomy)

Embryology of the
skeletal system

(III)

(Anatomy)

Topical
antimicrobial drugs

(Pharmacology)

Drugs of non infective
skin

(Pharmacology)

1:15-:2.05 Hand& Foot (III)

(Anatomy) Pathology

Epidermis

(Anatomy)

Viral infection
(I)

(Microbiology)

Dermis

(Anatomy)

MSS and Integumentary System Time Table/Week 4

Time Sun Mon Tue Wed- Thur
11:15-12:05 Chronic inflammatory

dermatosis and bullous
disease

(pathology)

Introduction to clinical
dermatology

( Dermatology)

Introduction to clinical
orthopedics

(Orthopedic)

12:15-1:05 Drugs of non-
infalammative skin
conditions

pharmacology

Fungal infection of the
skin.

(Microbiology) Pathology

1:15-:2.05 Parasitic infection of
the  skin

(Microbiology)

Viral infection
(II)

(Microbiology)

Review

(Anatomy)
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b. Practical Laboratory Sessions:

# PRACTICLE
TITLE

OBJECTIVES

1 Anatomy Lab 1 - Identify the components of the skull.
- Identify the components of the vertebral column.
- Identify he parts of each particular vertebra.
- Identify bony features of the vertebral column in X-rays.
- Identify different parts  of each bone in the upper limb.
- Identify the features of the upper limb bones in X-rays.
- Identify different parts  of each bone in the lower limb.
- Identify the features of the lower limb bones in X-rays.

2 Anatomy Lab 2 - Identify the muscles of the spine, trunk and abdominal wall  muscles.

3 Anatomy Lab 3 - Identify the muscles of the upper limb:
- Identify the muscles of the lower limb:-

4 Anatomy lab 4 - Identify the following
1. Thick skin and thin skin
2. The layers of epidermis
3. Components of the dermis
4. Epidermal derivatives

5 Pathology Lab 1 - Describe the morphology of the following soft tissue tumors
1. Lipoma and liposarcoma
2. Fibromatosis
3. Malignant fibrous histiocytoma
4. High grade sarcoma

- Describe the morphology of the following bone tumors
1. Osteochondroma
2. Osteosarcoma
3. Chondrosarcoma
4. Ewing,s sarcoma
5. Giant cell tumor
6. Metastatic carcinoma

- Describe the morphology of the following
1. Osteomyelitis
2. Paget,s disease of bone

6 Pathology Lab 2 Describe the main morphological features of the following skin diseases
1. Dermatitis and urticaria
2. Erythema multiform
3. Psoriasis
4. Lichen planus
5. Pimphigus vulgaris
6. Bullous pemphegoid
7. Dermatitis herpetiformis

7 Microbiology Lab
Wound Culture

Describe types:
1. Describe specimen collection methods
2. Lists the most common aerobic and anaerobic organisms causing the

infection and their laboratory identification.
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Small Group Discussions

A total of 20 subgroups will attend a small group discussion after finishing all theory and
practical sessions.

Time Sun Mon Tue Wed
8-9 Small group

discussion
Small group
discussion

Small group
discussion

Small group
discussion

9-10 Small group
discussion

Small group
discussion

Small group
discussion

Small group
discussion

10-11 Small group
discussion

Small group
discussion

Small group
discussion

Small group
discussion

D. Assessment:
EVALUATION AND DISTRIBUTION OF MARKS:

 First in-course exam (written) *  = 40%.
 Second in-course exam (Practical) * = 20%.
 Final end-course exam at the end of the semester (written) * = 40%.
* All exams are in integrated form.

E. Recommended Text Books & Atlases:
1. Anatomy:

 Principles of Human Anatomy. By G.J.Tortora, 8th. edition 1999.(or latest)
 Clinical Anatomy for Medical Students. By R.S. Snell, 4th edition (or latest) OR essential clinical

anatomy by Moore and Agur.
 Grants Atlas of Anatomy or any other good colored Atlas of Human Anatomy.
 Basic Histology 9th edition by Junqueira.
 Any good Atlas of Human Histology.
 Before we are born. By K.L. Moore and T.V.N. Persaud, 6th edition 2003. (or latest).

2. Physiology:
 Textbook of Medical Physiology. By Guyton & Hall, 9th. edition.

3. Biochemistry:
 Harper’s Biochemistry. By Robert K. Murray and Co., 1999.
 Supplementary Departmental Handouts.

4. Pharmacology:
 Lippincott’s Illustarted Reviews:Pharmacology, 2nd  edition. 2000.

5. Pathology:
 Basic Pathology. By Kumar, Cotran & Robbins, 6th edition, 1997.

6. Microbiology:
 Medical Microbiology. An Introduction to Infectious Diseases. By Sheries, latest edition.

7. Public Health:
 Supplementary Departmental handouts.


