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HP refers to the alignment of the head in relation to the rest of body and is

usually characterized by four main components in the three anatomical
. planes ofreference (endai et al, 2005; Magee, 2008). These components are conveyed In
relation to their respective movement as:

» Retraction or protraction (protraction commonly referred to
as forward HP) in the sagittal plane

» Side-flexion, in the coronal plane
»Head extension, in the sagittal plane

»Head rotation, in the transverse plane.




Representation of the reference lines used in the sagittal (1) and frontal (2) planes, and the
anatomical angles used as surrogates of head posture: A) C7-tragushorizontal angle (used
as surrogate of forward head posture); B) Tragus-eye-horizontal angle (used as surrogate
of head extension); C) Right ear-left ear-horizontal angle (used as surrogate of side-
flexion).
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Cervical lordosis §'.
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Thoracic kyphosis 40~ »

Lumbar lordosis
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Sacrococcygeal kyphosis
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A surrogate for forward HP is the angle between the 7th cervical vertebra
. (C7), the tragus of the ear and the horizontal (C7-tragus-horizontal).

DECREASING VALUES ARE INDICATIVE OF A MORE FORWARD 0P
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Head extension is usually characterized as the angle between the tragus, the canthus of
the eye and the horizontal (tragus-eyehorizontal) and increasing values are indicative of

. a more extended head. Side-flexion is usually characterized as the angle between the

inferior margins of both ears and the horizontal (right ear-left ear-horizontal) with 0°

indicating perfect symmetry (Raine and Twomey, 1994; 1997)
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Studies measuring the C7-tragus-horizontal angle (indicative of forward HP) in

asymptomatic individuals report mean values between 42° to 56.7° and between 4.4° to

18.8° for the tragus-eye-horizontal angle (indicative of extension)




NF

d%/i',g:/ U]

Woodhull et al (1985) took digitized photographs of 15 asymptomatic individuals and
. found that the tragus (a small pointed eminence of the external ear) was displaced

(meanTstandard deviation (SD)) 5.971.6 cm anterior to the ideal reference line.

Harrison et al (1996) and McLean (2005) used plumb lines to mark the ideal reference
line and found that the tragus deviated (mean*SD) 8.1X2.6 cm (#»=41) and 4.2+1.6 cm
(n=18) anteriorly to that expected in ideal HP.
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Hickey et al (2000) measured two distances as surrogates of forward HP:

. 1) the distance between the sternal notch and a plumb line from the zygomatic bone using

a ruler

i1) the distance between C7 and the posterior arm of a cervical range of motion device.

They reported a mean distance of 6.6=1.3 cm for the first measurement and of 17.4x1.5
cm for the second.
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Figure 1. (A)Usingthe arcometerinthethoracicspinewith identification
of the variables (FA, FB, 7 h1 and h2) obtained with the instrument. (B)
Using the arcometer to obtain the angle of the lumbar curvature.
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The shoulders are different heights, or one shoulder blade is more
prominent.

The head is not centered directly over the pelvis.

One hip appears higher or is more prominent.

The rib cage is uneven.
The waist is uneven (one side looks more curved than the other.)
The entire body is leaning to one side.
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Figure 4.1 Walter Reed Visual Assessment Scale (162).


















Scoliosis Radiographs
The Cobb Method of angle measurement

1. Identify the upper and lower end
vertebrae.

2. Draw lines extending along the vertebral
borders.

3. Measure the Cobb Angle directly (a)
or geometrically (b).
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Figure 1. Adhesive marker placement and postuaral angles
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Digital electronic pelvic level measuring instrument
Digital Pelvic Inclinometer (DPI)
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Natural Histoty of normal evolution of
the alignment of the lower limbs

Bowlegs in new born and infant

With medial tibial torsion = fetal position

Becomes straight by 18/12
By 2 or 3 genu valgus develop (avg 129)

By 7 spontaneous correction
To the normal of adult valgus (8°% and 7°J)




Persistent genu varum

* Worried parents

. * About 3 years old +bow legs +mild lateral thrust at the

knees + in-toeing

* Assessment:
- History
- etiologic factors




In ligamentous laxity notelat.Widening

In Blount angulation at med.tib
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In coxa vara ,angulation at the neck shaft

In cong. Pseudarthrosis of tibia,the

1on Is 1n the distal 4
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Knee rotation play an important part in weight-bearing

. activities in the lower extremities, such as changing direction

while walking, running and jumping




Rottometer







Evaluation of medio-lateral position of patella is necessary for diagnosis and
treatment of patellofemoral diseases.




Measurement of the knee’s anatomic points: P: Centre

| of patella; T: Middle point of #uberositas tibiae; 1.: Middle point of 'm
epicondylus lateralis; M: Peak point of epicondylus medialis “BM







Table 2: Medio-lateral positions of patella and
tuberositas tibiae in women and men
Parameter Gender Side N Minimum Maximum Mean sSD |
I'B ¥ | B I S N0 & O OO FIo. 65 S .69 !
I =0 pEL Sl A =male 8. .50 S .69 ‘
¥ i 2 =0 27 O &S5 00 Fo.50 o.80 l
I =IO 150000 OO =915 2.15 ‘
nNIE ¥ R =IO 51000 S3..00 T1.91 S.39
L =i SO0 S8.00 59.835 10.29
¥ B =i S8 00 b= T L 58 63 11.85
I I SS9 O SS9 O 5 25 o658
I A A B =0 25 00 A ale A8 20 = LS
I. =0 1 & O &L 00 A3 .33 = I
F R =IO =1 00 SO0 56.63 1070
L =IO 2800 TS0 53.45 2.81
LA ¥l j o4 =i <15 D S2.00 &0.81 S.7S
I =i L L S8 00 L 11.15
¥ B I pEAS LN &S O 4871 10. 542
I =0 S (O TS OO0 5505 o .95
SD=Standard deviation, LB=The distance betwvween L and B,
PMB=The distance betwvwecern P and B, LA =Theae distamnce betveeaen L amd &
MA=The distance between N and A




A Knee Arthrometer for Measuring Varus,
Valgus, and Rotation
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THE FOOT POSTURIE
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Jore -] J | 1 !
No lateral | Medial toes | Medial | Lateral | Nomedal
foes visile, | cleary | and | ftogs | togs
Medial toes | more | [ateral | clearly | visibl.
cearly | visiblethan | toes | more | Lateraltoes
vsiole | lateral | equally | visble | clearly
isble | than | visibl

medial
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Foot Posture Index Datasheet

FACTOR PLANE | SCORE 1 SCORE 2 SCORE 3 :
Date Date Date s .
Comment Comment Comment s
Left Right Left Right Left Right
(-2to+2) | ([2to+2) | (-(2to+2) | (-2t0o+2) | ([2to +2) | (-2t0+2)
Talar head palpation Transverse
3 | Curves above and below | Frontal/
= lateral malleoli transverse |
& Inversion/eversion of the | Frontal |
calcaneus
Bulge in the region of Transverse
the TNJ
§ Congruence of the Sagittal
'fg medial longitudinal arch
“= | Abd/adduction of Transverse
forefoot on rearfoot
(too-many-toes)
Total
Reference values © Anthony Redmond 1998
Normal =0to +5 (May be copied for dinical use, and adapted
Pronated = +6 to +9, Highly pronated 10+ with the permission of the copyright holder.)
Supinated =-1 to -4, Highly supinated -5 to -12 www.leeds.acuk/medicine/FASTER/FP1L.htm

Reprinted with permission of Anthony Redmond.
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Brucken index
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a. ABC angle= Arch (Clarke) angle(®)

d. Arch index= E/(D+E+F)

b. Chippaux-Smirak index = CD/AB

Staheli index= CD/EF

OOQ
—o,

e. Footprint index= A/B

c. Arch lenght index= L/D

f. Truncated arch index= A/C
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22l dus Balance error scoring system (BESS)
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The Romberg test is a static test of

postural control. A positive Romberg sign

is present if the patient moves his/her

feet away from the initial position,
uncrosses his/her arms, or opens

his/her eyes with the intention to

. maintain balance.

A positive test is indicative of loss of the
ascending proprioceptive function of the

lower limbs. The sign may be observed in ] 48
patients with peripheral neuropathy and q |-
proprioceptive changes as well as in 4 =
patients with acute vestibular disorders.




This test is also known
as the Romberg
Tandem Test. This test

iIs more challenging
than the conventional
Romberg test and
exacerbates subtle
changes in static
balance.
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Single Leg Stance Test

The Single Leg Stance Test assesses a subject’s abllity to
maintain balance by standing on one foot with their eyes
open and subsequently with their eyes closed, thus
significantly reducing their base of support (Gehlsen and
\Whaley, 1990).

- This test Is more sensitive for assessing normal balance
and Is not generally used for assessing elderly subjects
with suspected balance Iimpairment and Is therefore
limited In its use. The single leg stance test has only been
Investigated for inter-subject reliability and it was found to
have an ICC=0.73 (Hanke, 1992).




.{Jﬁ)"u‘;‘ﬁ"’)‘ MMJFcQKA\bb.]a:—/\é\.bg_,\@}-);bj&bébwu;f

[ =

Star excursion balance test (SEBT)
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Balance Beam Test

purpose: To assess active balance, through the ability to maintain balance while walking
along an elevated beam.

equipment required: gymnastics balance beam,

description / procedure: The aim of this test is to walk the entire length of a standard
balance beam steadily, without falling off, and within a six second time span. The participant
will start at one end, step up onto the beam, walk the length to the other end. The test is
repeated three times.

Scoring: Participants are to be given three trials to complete the beam walk. The table below
lists scores based on subjective observations of the beam walker. For more accuracy, use a
team of three or more judges to observe a given individual perform. The score for each trial
IS the average of all the judge's scores. The overall score for the individual is the average of
the three trial scores



http://www.topendsports.com/testing/store-stopwatch.htm

Walks the balance beam flawlessly. Does not need to check
balance, does not pause. Completes the walk within six seconds.

Walks the beam, but is somewhat unsteady. Completes the walk
within six seconds.

Walks the beam, but is somewhat unsteady. May pause one or
more times. Takes more than six seconds to complete the walk.

Walks the beam, but is very unsteady, almost falling off, may
pause one or more times, and/or takes more than six seconds.

Falls off the beam before completing the walk.

Falls off the beam immediately.




Force platforms or force plates

that measure
the generated by a
- body standing on or moving across them,
0 quantify : and other
arameters of

|



https://en.wikipedia.org/wiki/Measuring_instrument
https://en.wikipedia.org/wiki/Ground_reaction_force
https://en.wikipedia.org/wiki/Balance_(ability)
https://en.wikipedia.org/wiki/Gait
https://en.wikipedia.org/wiki/Biomechanics
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Grading system

* There are many steps to do manual muscle testing:

Gravity. It is important to know the force of a muscle.

Resistance. Use it when a muscle can perform action against gravity,
this include either:

Minimal resistance.

Moderate resistance.

Maximal resistance.

Range of motion. Is it complete\ full or incomplete\ partial ROM.

Position of patient. Supine, sideline, prone, sitting, standing......
Position of therapist\ examiner. Inner hand\outer hand, stabilization...
Substitutions\ trick movements.

D O s

Verbal command\instruction.

“Muscle Testing and Function with Posture and Pain by Kendall,

5th edition,2005”




Grading system

»Normal (5) full and normal muscle power to move a limb
against gravity and against maximum resistance plus
3sec hold at the end.

» Fair (3) enough power to move a limb against gravity.

» Poor (2) enough power to move a joint with gravity
eliminated.

»trace (1) a flicker of contraction can be felt in a muscle
that can be palpated only/ no movement of the part is
visible.

» Zero (0) no evidence of any muscle contraction \flicker is
visible or palpable.
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Table 1. Manual Muscle Test Scores”™

Score Description

0 No palpable or observable muscle contraction

1 Palpable or observable contraction, but no motion

1+ Mowes limb without gravity loading less than one
half available ROM"

2— Moves without gravity loading more than one half ROM”

2 Moves without gravity loading over the full ROM”

2+ Moves against gravity less than one-half ROM”

3— Moves against gravity greater than one-half ROM”

3 Moves against gravity less over the full ROM®

3+ Mowves against gravity and moderate resistance less
than one-half ROM"

4— Moves against gravity and moderate resistance
more than one-half ROM"

4 Mowves against gravity and moderate resistance
over the full ROM”

5 Mowves against gravity and maximal resistance

over the full ROM?”

“Adapted from Ref. 2
“ROM = range of motion.




Figure 3. Manual muscle test of the iliopsoas.




Table 2. Grading of Isometric Manual Muscle Test”

Score Description

3 Maintains position against gravity

3+ Maintains position against gravity and minimal
resistance

4- Maintains position against gravity and less than
moderate resistance

4 Maintains position against gravity and moderate
resistance

5 Maintains position against gravity and maximal
resistance

“Adapted from Ref. 2.
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Push Up Test
The push-up fitness test (also called the press up test)
measures upper body strength and endurance. There are
many variations of the test, such as different placement of
the hands, how far to dip, the length of the test and the
method of counting.

procedure: A standard push up begins with the hands and
toes touching the floor, the body and legs in a straight line,
feet slightly apart, the arms at shoulder width apart,
extended and at a right angles to the body. Keeping the
back and knees straight, the subject lowers the body to a
predetermined point, to touch some other object, or until
there is a 90-degree angle at the elbows, then returns back
to the starting position with the arms extended. This action
IS repeated, and test continues until exhaustion, or until
they can do no more in rhythm or have reached the target
number of push-ups.




Table: Push Up Test norms for WOMEN

Age  17-19 20-29 30-39 40-49 50-59 60-65
Excellent  >35 = 36 S % ~ 95 03
Good s 50236 30-37 25-31 21-25 19-23
abore 0107 23.29 2230 1824 15-20 13-18
Average
Average 1120 1297 10-21 817 714 5-12
Fleuy 6-10 7 5.9 4-7 356 2.4
average
Poor Db 2.6 1.4 55 1.2 1
ety 0-1 0-1 0 0 0 0

Poor




Table: Push Up Test norms for MEN

Age
17-19 20-29 30-39 40-49 50-59 60-65 |
Excellent > 56 > 47 > 41 > 34 > 31 > 3() |
|
Good 47-56 39-47 34-41 28-34 25-31 24-30
Above average 35-46 30-39 25-33 21-28 18-24 {703
Average 19-34 17-29 13-24 11-20 9-17 6-16
Below average 11-18 10-16 8-12 6-10 5-8 3-5
Poor 4-10 4-9 DT 1-5 1-4 13
Very Poor <4 <4 <2 0 0 0







* Abdominal muscle strength and endurance is important for core
stability and back support. This sit up test measures the strength and
endurance of the abdominals and hip-flexor muscles. How many sit-

ups can you do in 1 minute? Count how many you can do in one

minute and then check the chaft below for your rating.

Starting Position: Lie on a carpeted or cushioned floor with your
knees bent at approximately right angles, with feet flat on the

ground. Your hands should be resting on your thighs.

Technique :Squeeze your stomach, push your back flat and raise
high enough for your hands to slide along your thighs to touch the
tops of your knees. Don't pull with you neck or head and keep
your lower back on the floor. Then return to the starting position.




1T Minute Sit Up Test (Men)
Age 18-25 26-35 36-45 46-55 56-65 65+
Excellent >49 >45 >41 >35 >31  >28
Good  44-49 40-45 35-41 29-35 25-31 22-28
Above 3043 35.39 30-34 2528 2124 1921
average
Average  35-38 31-34 27-29 2224 17-20 15-18
Below
31-34  29-30 23-26 18-21 13-16 11-14
Average
Poor 25-30 22-28 17-22 13-17 9-12  7-10
Very Poor <25 <22 <17 <13 <9 Syt




1 Minute Sit Up Test (Women)

Age 1895 2635 3645 4655 5665 65+
Excellent >43 >39 >33 >27 >24 >23
Good 37-43 33-39 2733 2227 1824 17-23
cbove 33-36  29-32 2326 18-21 1317 14-16
average
Average  29-32 25-28 19-22 14-17 10-12  11-13
Below
2528 2124 15-18 10-13 179 5-10
Average
Poor 18-24 13-20 7-14 529 3-6 2-4
Very Poor <18 <13 <7 <5 <3 =2




Abdominal Strength Test

purpose: The 8-level sit up test measures abdominal
strength, which is important in back support and core
stability.

equipment required: flat surface, 51b (2.5 kg) and 10 1b (5
kg) weight, recording sheet and pen.

procedure: The subject lies on their back, with their knees
at right angles and feet flat on the floor. The subject then
attempts to perform one complete sit-up for each level in
the prescribed manner , starting with level 1. Each level is
achieved If a single sit up is performed in the prescribed
manner, without the feet coming off the floor. As many
attempts as necessary can be made.

scoring: There are 8 levels ranging in difficulty from very
poor to elite. The highest level sit-up correctly completed is

recorded:




Level

0

Rating

very poot

pootr

fair

average

good

very good

excellent

elite

Description

cannot perform level 1

with arms extended, the athlete cutls up so that the wrists
reach the knees

with arms extended, the athlete cutls up so that the
elbows reach the knees

with the arms held together across abdominals, the
athletes curls up so that the chest touches the thighs

with the arms held across chest, holding the opposite
shoulders, the athlete curls up so that the forearms touch
the thighs

with the hands held behind head, the athlete curls up so
that the chest touches the thighs

as per level 5, with a 5 1b (2.5 kg) weight held behind
head, chest touching the thighs

as per level 5; with a 10 1b (5 kg) weight held behind head,
chest touching the thighs




Sit and Reach Flexibility Test




® The sit and reach test 1s a common measure of
flexibility, and specifically measures the flexibility of
the lower back and hamstring muscles. This test 1s

important as because tightness in this area 1s
implicated in lumbar lordosis, forward pelvic tilt and
lower back pain. This test was first described by Wells
and Dillon (1952) and is now widely used as a general
test of flexibility.




procedure: This test involves sitting on the floor with legs stretched
out straight ahead. Shoes should be removed. The soles of the feet are

placed flat against the box. Both knees should be locked and pressed

flat to the floor - the tester may assist by holding them down. With the
palms facing downwards, and the hands on top of each other or side by
side, the subject reaches forward along the measuring line as far as
possible. Ensure that the hands remain at the same level, not one
reaching further forward than the other. After some practice reaches,
the subject reaches out and holds that position for at one-two seconds
while the distance is recorded. Make sure there are no jerky

movements.




== very poor . ~ <-6.0



Modified Sit and Reach Test

* This is a modified version of the traditional sit and reach
test, designed to control for the variable lengths of people's
arms and legs, which is a limitation of the standard test. In
this test, the zero mark is adjusted for each individual, based
on their sitting reach level.

* purpose: The sit and reach test Is an important functiona
measure of hip region flexibility, including the lower back
and hamstring muscles (the back of the legs). Generally, lack
of flexibility in this region is associated with an increased
risk of injury, and specifically is implicated in lumbar
lordosis, forward pelvic tilt and lower back pain.




Figure 1.
Pertormance of the sitand-reach test, demonstrating normal back flexi-

bility and normal hamstring muscle length.




Figure 2.
Pertormance of the sit-and-reach test, demonstrating normal back flexi-

bility combined with increased hamsiring muscle length.




Figure 3.

Pertormance of the sit-and-reach test, demonstrating increased back
Hexibility combined with decreased hamstring muscle length.
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Thomas

The Goniometer Landmarks Lateral midline of trunck, Greater Trochanter, Lateral Femoral
Epicondyle

Patient Position - Supine, so knees extend past edge of table

Examiner Action - passively flex contralateral hip by bringing knee towards chest until the
lumbar spine flattens. Have patient hold this position by grasping their knee

Normal Length - the thigh will remain on the table
Shorten Length - the thigh will rise off the table
mas Test







Passive straight leg raise (PSLR)
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Single Leg Squat Test
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