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. Types of MSDs
oy
 Neck and Shoulder Disorders  Hand and Wrist Disorders
« Myofascial Pain Disorder * DeQuervain’s Disease

* Trigger Finger

 Carpal Tunnel Syndrome
e Guyon’s Syndrome
 Cubital Tunnel Syndrome
« Hand-Arm Vibration

 Cervical Spondylolysis

 Thoracic OutRotator Cuff
Tendinitis/Tears

« Back Disorders Syndrome
 Herniated Spinal Disc « Raynaud’s Phenomenon
* Lower Back Pain
* Sciatica
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Risk factors contribute to MSDs:

Prolonged use of Static neck, back,
vibrating hand and shoulder
tools. postures.

Repetitive motions Grasping small

(e.g., scaling, instruments for
polishing). prolonged periods.

Excessive Force
(e.g. tooth
extraction).



o MSDs
Signs Symptoms

N
i

 Decreased range of motion  Pain
« Deformity * Numbness
 Decreased grip strength  Tingling
« Loss of muscle function « Burning
* Age and MSDs « Cramping
« Sedentery o Stiffness
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Mechanisms Leading to Musculoskeletal Disorders

(MSDs) in Dentistry

(PSPs): Dentists frequently
assume static postures. When
the human body Is subjected
repeatedly to PSPs, it can
Initiate a series of events that
may result in pain, injury or a
career-ending MSD.

 Prolonged Static Postures ¢ Muscle Ischemia/Necrosis and

Imbalances: During treatment,
operators strive to maintain a
neutral, balanced posture and
find themselves in sustained
awkward postures. These
postures often lead to stressed
shortened muscles which can
become ischemic and painful,
exerting asymmetrical forces
that can cause misalignment of
the spinal column
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« Hypomobile Joints:

Mechanisms Leading to Musculoskeletal Disorders (MSDs) In

Dentistry

During
periods of PSPs or when
joints are restricted due to
muscle contractions, synovial
fluid production iIs reduced
and joint hypomobility may
result.

« Spinal Disk Herniation and

Degeneration: In
unsupported sitting, pressure
In the lumbar spinal disks
Increases. During forward
flexion and rotation, a
position often assumed by
dental operators, the pressure
Increases further and makes
the structure vulnerable to
Injury
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ﬂ Contributing Factors for Work-Related MSDs

(WMSD)

Routine exposure to:

1. Forceful hand exertions
2. Repetitive movements

Fixed or awkward postures

B

Vibrating tools

ol

Unassisted frequent or heavy lifting
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n Contributing Factors for WMSDs

Do not focus solely on the workplace

« Risk factors may be experienced during non-occupational activities
(e.g., certain sports, exercising, working with computers, needlework,
playing musical instruments)
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 Not everyone exposed to any or all of the risk factors will develop a MSD

Contributing Factors for WMSDs

* Individuals do not respond to them in the same way

 Predisposing factors such as age, arthritis, renal disease, hormonal imbalances, diabetes,
and hypothyroidism may play a role
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ﬁ Neck and Shoulder Disorders

 Risk factors associated with dentistry
 Prolonged static neck flexion and shoulder abduction or flexion
 Lack of upper-extremity support

* Inadequate work breaks
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Figure 2: Changes in blood flow to any given muscle
Source: Nexgen Ergonomics



Brachial Plexus
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3 antenior divisions
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Medial two
umbrical
muscles

Deep branch -
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| ‘ nerve in hand

Aroa of distribution of
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Cutaneous innervation of upper limb

DORSAL AXILLARY

NERVE

VENTRAL
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Axillary
Nerve

Pectoralis minor

Musculocutaneous

Nerve Biceps brachii

Pronator teres
Brachioradialis

Flexor carpi radialis

Flexor carpi ulnaris

Flexor digitorum superficialis

Hypothenar eminence
Palmar aponeurosis
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Triquetrum

Pisiform x
Hamulus (hook) of hamate

Usually caused by fall on outstretched hand with
impact on thenar eminence

Fracture of middle third (waist)
of scaphoid (most common)
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Clinical findings: pain, tendemess,
and swelling in anatomical snuifbox
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Because nutrient arteries only
enter distal half of scaphoid,

fracture often results in osteonecrosis
of proximal fragment.
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Median nerve is compressed
at the wrist, resulting in
».numbness or pain
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Rotator cuff muscles

Subscapularis

Back View Supraspinatus

Teres minor
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scapula

AC Joint

Gleno-
humeral

thoracic
Joint



Scapular Winging
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Rhomboid minor

Rhomboid major
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Frozen Shoulder

Adhesive Capsulitis

Inflammed & Coniracted Capsule
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Uneven shoulder

Spinal Curvature

Mormal Anatomy
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=TRAPS SHOULD BE SHOULDERS SHOULD MOT
O BOTH SHOULDERS BE ROUNDED SHOULDERS

WRONG

LIGHT LOAD
(Mo maore than 15%-20%
of body weight)

Mother Carrying Baby on the Hip
Carrying a weight on the hip, such as a baby, causes stress to the
sacroiliac joint which can lead to lower back pain and sciatica.

PROPERLY WORN
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Uneven
shoulders

Curve in spine

Uneven hips
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Forward head posture
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10-12 27 40 49 60

POUNDS POUNDS OF POUNDS OF POUNDS OF POUNDS OF
EXTRA WEIGHT EXTRA WEIGHT EXTRA WEIGHT EXTRA WEIGHT

HOW MUCH EXTRA PRESSURE ARE YOU PUTTING ON YOUR SPINE?
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SCOLIOSIS

Scoliotic spine Normal spine
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Uneven
shoulders

Curve in spine

Uneven hips
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Hump Hump

Quantification
measuremeant

i

Anlenor view Postaenor view

Figure 12.9 The rib hump of structural scoliosis. A structural
scoliosis generates a rib hump on one side as the patient bends
forwards. It may be gquantified by measuring the depth of the low side
below a horizontal rule placed on the hump or high side. From
Gatterman {1930), with parmission.



oLl Sl

L)) (C) slisol s UKt € aumls Jobo o o8 cansl _Ligbo sliowil ¢ JSC5 ¢
3w‘owu‘).~> u)s.‘ac\.sMLc‘sdeo‘M myéﬂg&u&‘)y

SYL el el Cow 0 N g 0o Ceeuw o Al 0l Cel el S0
d..as.w 03

>

stz (S bzl ss (S) o Lssl g9 oy il S
Lol S5 Jalis Ygane 45 a2l (oo Scilgu 508

WW)O 6).05 LSL».?U‘ &ng‘)wjd g.i.u.u‘)y
Dg (oo ol



oLl S

>l Job jo a5 sl Ligb bl (IS (C) bl : IS (C) sl
sw‘ Y VR Q‘)”‘> g.))smc\.sgz.l.c‘jwu;o‘d.u 4.:.».:9.: sz.o.igu_i.a.w‘)y

SYL gl el Cow 0 N g 0 Cauw o Al 0l Cel el S0
d..as.w od..id

pu o

o Ll g5 oyl JS (S) bzl s s (S ) sl
Liosl o Jolis Yogoro a5 ol (oo SSbgsan] 59950

Comws 4O (G yoS LgL’od‘&.: 9@“!);‘;&“9 L_iwbss
QB“@J‘L“



-
ﬁ Neck and Shoulder Disorders

 Dental health-care personnel (DHCP) commonly assume awkward work postures
 To obtain better views of the intraoral cavity
 To provide a more comfortable position for the patient
 To coordinate their position relative to the dentist or assistant

« While operating equipment and reaching for instruments and supplies
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ﬁ Neck and Shoulder Disorders

e Examples

Myofascial Pain Disorder

Cervical Spondylolysis

Thoracic Outlet Syndrome

Rotator Cuff Tendinitis/Tears
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ﬁ Neck and Shoulder Disorders
Myofascial Pain Disorder

Pain and tenderness in the neck, shoulder, arm muscles

Painful trigger points—may twitch upon touch or massage

Restricted range of motion

Possible causes: overloaded neck/shoulder muscles

Trigger point
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= Neck and Shoulder Disorders
u Cervical Spondylosis

* Intermittent/chronic neck and shoulder pain or stiffness
« Headache
« Hand and arm pain, numbness, tingling, clumsiness may occur

 Possible causes: age-related spinal disc degeneration leading to nerve compression and

spinal cord damage; arthritis
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Neutral Neck Position
GOAL:

» Head tilt of 0° to 15°
* The line from eyes to the treatment area should be as near
to vertical as possible

AYOID:

» Head tipped too far forward
» Head tilted to one side
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= Neck and Shoulder Disorders
u Thoracic Outlet Syndrome

« Pain in the shoulder, arm or hand (can be all three)
* Numbness, tingling of fingers

« Muscle weakness/fatigue

« Cold arm or hand

 Possible causes: compressed nerves or blood vessels passing into arms; trauma; slouching

forward or dropping shoulders
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Thoracic Syndrome

Clavicle {collarbone)

Thoracic outlet
(compressed area) |

Muscle
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ﬁ Neck and Shoulder Disorders
Rotator Cuff Tendinitis/Tears

 Pain and stiffness in the shoulder associated with backward and

upward arm movements
 \Weakness of rotator cuff muscles

« Possible causes: swelling or tearing of rotator cuff soft tissue;

shoulder joint bone spurs/abnormalities; poor shoulder posture
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Rotator Cuff Tear

WYERITAS health
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Neutral Shoulder Position

GOAL:

* Shoulders in horizontal line
» Weight evenly balanced when seated

AYOID:

* Shoulders lifted up toward ears
* Shoulders hunched forward
« Sitting with weight on one hip




Neutral Upper Arm Position
GOAL:

» Upper arms hang parallel to the long axis of torso
» Elbows at waist level held slightly away from body

AYOID:

*» Greater than 20° of elbow abduction away from the body
*» Elbows held above waist level




Hand and Wrist Disorders

 Risk factors associated with dentistry:
 Chronic repetitive movements of the hand and wrist
« Abnormal or awkward positions of the wrist

« Mechanical stresses to digital nerves such as sustained grasps on
Instrument handles

 Forceful work
« Extended use of vibratory instruments

 Inadequate work breaks
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ﬁ Hand and Wrist Disorders

Examples

DeQuervain’s Disease

Trigger Finger

Carpal Tunnel Syndrome
Guyon’s Syndrome

Cubital Tunnel Syndrome
Hand-Arm Vibration Syndrome

Raynaud’s Phenomenon
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spinal iInvertebral
nerve disc

vertebra
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%" Hand and Wrist Disorders
u Guyon’s Syndrome

 Pain, weakness, numbness, tingling, burning in the little finger and part of the ring finger

« Symptoms may worsen at night or early morning

 Possible causes: compressed ulnar nerve in Guyon’s canal at the base of the palm,;

repetitive wrist flexing; excessive pressure on palm/base of hand
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h - Hand and Wrist Disorders
u Cubital Tunnel Syndrome

 Pain, numbness, tingling and impaired sense of touch in the little and ring fingers, side
and back of hand

 Loss of fine control
* Reduced grip strength

 Possible causes: compressed ulnar nerve in elbow due to trauma or repeated use;

prolonged use of elbow while flexed
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%" Hand and Wrist Disorders
u Hand-Arm Vibration Syndrome

Intermittent or chronic finger and hand numbness and blanching
Reduced dexterity, grip strength, and sensation
Greater sensitivity to cold

Possible causes: vibrations may injure nerves leading to decreased blood flow and lower

oxygen supply to surrounding tissues
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Neutral Back Position
GOAL:
* Leaning forward slightly from the waist or hips

* Trunk flexion of 0° to 20°

AYOID:
» Overflexion of the spine (curved back)




<)

Pain from sciatica radiates from the
buttock down the leg and can travel
as far as the feet and toes
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De Quervain tenosynovitis (dih-kwer-VAIN
ten-oh-sine-oh-VIE-tis) is a painful condition
affecting the tendons on the thumb side of
the wrist. If you have de Quervain
tenosynovitis, you will probably feel pain
when you turn your wrist, grasp anything or
make a fist.
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tendon sheath

Figure 1. Wrist with de Quervain’s tenosynovitis




Trigger finger makes a finger get stuck in a bent position. It
may straighten suddenly with a snap. The fingers most
often affected are the ring finger and the thumb, but the
condition can affect any finger.

Trigger finger happens when the tendon that controls that
finger can't glide smoothly in the sheath that surrounds it.
This may occur if part of the tendon sheath becomes
swollen or if a small lump forms on the tendon.

The condition is most common in women over the age of
50. You may be at higher risk of trigger finger if you have
diabetes, low thyroid function or rheumatoid arthritis.
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Trigger finger.




Guyon's canal syndrome is an entrapment of
the ulnar nerve as it passes through a tunnel in
the wrist called Guyon's canal. This problem is
similar to carpal tunnel syndrome but involves
a completely different nerve. Sometimes both

conditions can cause a problem in the same
hand.
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Syndrome
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Cubital Tunnel Syndrome is a condition that
involves pressure or stretching of the ulnar
nerve (also known as the “funny bone” nerve),
which can cause numbness or tingling in the
ring and small fingers, pain in the forearm,
and/or weakness in the hand. The ulnar nerve
(Figure 1) runs in a groove on the inner side of
the elbow.
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The hand-arm vibration syndrome (sometimes abbreviated to HAVS) causes
changes in the sensation of the fingers which can lead to permanent
numbness of fingers, muscle weakness and, in some cases, bouts of white
finger. It is caused by working with vibrating tools. It would be unusual for
you to develop hand-arm vibration syndrome unless you had used vibrating
tools for at least ten years. If you stop working with vibrating tools it may
prevent mild symptoms from becoming worse.
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What are symptoms of HAVS and CTS?

You cannot
Your fingers feel . ‘ feel anything Your fingers

numb or tingle [ j ( with your go white -
| " finger tips especially in
cold weather
(HAVS only)

You have

less strength

in your hands _ ‘} ;

and cannot ~ —_— ™ =t You have pain
pick up or hold = i in your hands
heavy objects r ; ; or wrists

Figure 1: lllustration showing symptoms of HAVS and CTS




!aynau! S lray-l!!!!; !lsease causes some

areas of the body — such as fingers and toes —
to feel numb and cold in response to cold
temperatures or stress. In Raynaud's disease,
smaller arteries that supply blood to the skin
narrow. This limits blood flow to affected areas,
which is called vasospasm
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Tennis elbow (lateral epicondylitis) is a painful condition that
occurs when tendons in your elbow are overloaded, usually by
repetitive motions of the wrist and arm.

Despite its name, athletes aren't the only people who develop
tennis elbow. People whose jobs feature the types of motions
that can lead to tennis elbow include plumbers, painters,
carpenters and butchers.

The pain of tennis elbow occurs primarily where the tendons of
your forearm muscles attach to a bony bump on the outside of
your elbow. Pain can also spread into your forearm and wrist.
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Lateral Epicondylitis (Tennis Elbow)

humerus

extensor muscle

lateral epicondyle

injured/inflamed tendon

Lateral epicondylitis / tennis elbow illustration. Image Credit: BlueRingMedia / Shutterstock




Golfer's elbow is a condition that causes pain where the
tendons of your forearm muscles attach to the bony bump on
the inside of your elbow. The pain might spread into your
forearm and wrist.

Golfer's elbow is similar to tennis elbow, which occurs on the
outside of the elbow. It's not limited to golfers. Tennis players
and others who repeatedly use their wrists or clench their
fingers also can develop golfer's elbow.

The pain of golfer's elbow doesn't have to keep you off the
course or away from your favorite activities. Rest and
appropriate treatment can get you back into the swing of
things.
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Carpal tunnel syndrome is caused by pressure on the median
nerve. The carpal tunnel is a narrow passageway surrounded by
bones and ligaments on the palm side of the hand. When the
median nerve is compressed, symptoms can include numbness,
tingling, and weakness in the hand and arm.

The anatomy of the wrist, health problems and possibly
repetitive hand motions can contribute to carpal tunnel
syndrome.

Proper treatment usually relieves the tingling and numbness
and restores wrist and hand function.
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Hand and Wrist Disorders

Raynaud’s Phenomenon

* Intermittent spasm of finger and toe blood vessels causing blanching,

numbness, and pain

* Increased sensitivity to cold temperatures

« Possible causes: carpal tunnel syndrome, connective tissue diseases,

repeated vibration or use of tools that vibrate
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Time-course of the disorder
Acute~differentiate traumalic vs non-traumatic
Sub-acute, recurrent, chronic

—

I Triage process for LBP _J
LBP with specific pathology Non-specific LBP Serious or systemic pathology
(5-10%) (90%) (1-2%)

Fracture (traumatic/stress) No pathoanatomical diagnosis that Malignancies
Disc prolapse with radicular pain correlates with clinical presentation Systemic inflammatory disorders
Type 1 Modic changes Infections
Spondylolisthesis Based on clinical examination, medical
Radiologicel imaging investigation

b

Progressive neurology +/- A ; :
’ ssess for multidimensional risk factors
cauda equiia symptors Medical management

Physical, lifestyle, neurophysiological,
psychosocial, individual factors

Medical management STarT Back Screening Tool (SBST) / Orebro screening tool




* Screening for potentially serious symptoms include:

e cauda equina symptoms (e.g. bladder or bowel dysfunction)

CAUDA EQUINA SYNDROME

e spinal cord symptoms (e.g. difficulty walking, tripping over objects,



e sensory symptoms (e.g. pins and needles, paraesthesia)

e motor symptoms (e.g. muscle weakness)

' Yl P
-

& S ‘
1

»
]

Grade | Muscle strength
0 Complete paralysis
1 Flicker of contraction
2 Contraction only with gravity eliminated
3 Contraction against gravity only
a Contraction against gravity and slight

resistance

e systemic symptoms (e.g. weight loss, malaise)

e severe night pain.



Pars : ‘ ‘
- Interarticularis Spondylolysis Spondylolisthesis




* Spondylolisthesis

e grade | or grade Il symptomatic

spondylolisthesis is usually non-surgical

» grade !ll or grade JV spondylolisthesis

should avoid high-speed or contact sports

* Treatment is initially conservative, yet if a

patient continues co experience symptoms

after a 6-month non-surgical treatment period

he/she may be considered for surgical fixation.




* Acute radiculopathy +I- nerve root compression

 usually the result of an acute disc prolapse when the contents of the nucleus pulposus
of the intervertebral disc are extruded through the annulus fibrosis into the spinal
canal

20 to 50, Male

The L5-51 discis the most commonly prolapsed disc and

L4-5 th :
'?g

—=— Normal Disc

—-=— Degenerative Disc

—=— Bulging Disc

—=— Herniated Disc

Disc Degeneration with
Osteophyte formation




* Clinical features

* Typically, a patient with a disc prolapse presents with acute LBP and radicular leg pain
following a relatively trivial movement, usually involving forward bending.

* On occasion, the presentation may be painless 7

—

L4-5 discg

L5-Sidiscy, 8



* list to one side that is usually, although not always

Straight leg raise is usually limited (less than 30° in severe cases) and all active
movements of the lumbar spine, particularly flexion, are usually restricted

neurological examination should always be performed when pain extends past the
buttock fold

SAW

___lumbar spinal stenosis .
i
/

« e . \\
Piriformis syndrome ‘

__— piriformis syndrome

_ piriformis muscle
-

‘.
B



Lateral Rotator Muscles

Quadratus femoris

Obturator Internus




Sciatic Nerve
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Degenerative Disc (and Facet Joint) Disease

Normal
Disc

Degenerated
Disc

Bulging
Disc

Herniated
Disc

Thinning
Disc

Disc Degeneration |
with Osteophyte
Formation
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Table 291 Age-specific prevalence estimates of degenerative spine imaging findings in asymptomatic patients

Imaging finding

Disc degeneration 37% 52% 68% 80% 88% 93% 96%
Disc signal loss 17% 33% 54% 73% —86% 94% 97%
Disc helght loss 24% 34% 45%  56% 67% 76% 84%
Disc bulge 30% E 50% 60% 69% _7'7% 84%
Disc protrusion 29% 31% 33% 36% 38% 40% 43%
Annular fissure 19% 20% 22% 23%  25% 27% 29%
Facet degeneration 4% 9% 18% 32%  50% 69% 83%
Spondylolisthesis 3% 5% 8% 14% 23% 35% 50%

Reproduced with permission from Brinjikji et al. 2015
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Dorsal View

Achil
tendon

Peroneus brevis

Peroneus longus
Medial View

Tendons

hallucis
longus
Extensor
hallucis

CMME 20m
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Piriformis'

{

Sciatic Nerve
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| ateral Collateral Ligament Sprain




Torn Anterior Cruciate Ligament
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Torn Anterior Cruciate Ligament
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Jlorn Posterior Cruciate Ligament
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Figure B S5S.3 Meniscus tear orientation amnd zonmnes of
wvascularity: these drawings are of a medial meniscal tear




Meniscus Tear
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Meniscus Tear
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Osgood-Schlatter
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Osgood-Schiatter
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[liotibial Band Syndrome
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[liotibial Band Syndrome
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SpPONtaneoUs rupture offone of: the distalthamstring tendons at the knee occurs occasionally,
durtng sprinting.

Pain and weakness!is present with resisted hamstring contraction.

When theselinjuries invoelve the tendon portion: of the hamstringrunit, it may: be'amenable to
surgical exploration andirepair, followed by protection in'a limited-motion brace.
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Type | Sprain

« ligaments
stretched




Type Il Sprain

« ligaments
torn slightly




Type Ill Sprain

« ligaments
torn completely




Plantar Fasciitis
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Plantar Faciitis

USUAL TEARING
OF PLANTAR FASC

CAN TEAR HERE ALSO
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Figure 7: Preferred working area of the hands
Source: Esslab
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Hydration
Adequate rest
Recovery
enough sleep

What do we do ?

rehabilitation of injuries

Attention to workplace ergonomics
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Regular exercise

IS the key of health
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