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Introduction 

 
QUANTIFIED BIOMECHANICAL 
EXAMINATIONS JUST GOT EASIER! 
 
A breakthrough in biomechanical 
measurement technology, the Digital 
.ƛƻƳŜǘŜǊϰ consists of a durable 
electronic sensor, a reliable 
microprocessor, and a large LCD 
screen housed in an impact-resistant 
and waterproof anodized aluminum 
case.  The large LCD screen ensures 

that the accurate and reliable measurements are easy to read. 
 
Unlike many other heavy and bulky digital inclinometers, the Digital 
.ƛƻƳŜǘŜǊϰ is small, lightweight, and easy to handle.  In fact, ŀǘ нέ Ȅ нέ Ȅ 
мΦоέΣ ǘƘŜ 5ƛƎƛǘŀƭ .ƛƻƳŜǘŜǊϰ ƛǎ the smallest digital inclinometer ever 
developed in any industry!  
 
¢ƘŜ 5ƛƎƛǘŀƭ .ƛƻƳŜǘŜǊϰ Ƙŀǎ ǘǿƻ ΨŎŀƭƛōǊŀǘƛƻƴΩ ƻǇǘƛƻƴǎ φ ½9wh ŀƴŘ 
!.{h[¦¢9 ½9whφ ǘƻ ŜƴƘŀƴŎŜ ƳŜŀǎǳǊŜƳŜƴǘ ŀŎŎǳǊŀŎȅΦ  ¢ƘŜ Ih[5 
feature fixes the measurement on the LCD, allowing you to concentrate 
on the clinical measurement technique and not on the readout. 
 
This booklet cannot discuss the clinical biomechanical measurement of 
every joint range of motion and every osseous segmental relationship in 
the human body.  Each specialty will have its measurement techniques 
and pertinent texts on the subject.  The aim of this text is to provide the 
clinician with a general overview of the features, function, and basic 
measurement ƳŜǘƘƻŘǎ ǇƻǎǎƛōƭŜ ǿƛǘƘ ǘƘŜ 5ƛƎƛǘŀƭ .ƛƻƳŜǘŜǊϰ.   
 
Following the ƭŀǳƴŎƘ ƻŦ ǘƘŜ 5ƛƎƛǘŀƭ .ƛƻƳŜǘŜǊϰ, many clinicians have 
developed their own unique protocols for using the device to obtain the 
clinical data they require to gain a greater understanding of their 
ǇŀǘƛŜƴǘǎΩ biomechanical form and function. 
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5ƛƎƛǘŀƭ .ƛƻƳŜǘŜǊϰ - Features & Technical Data  
(With base and ruler attachment) 

 
 

 
 

 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TECHNICAL DATA 
 
Dimensions:   50.8mm x 50.8mm x 25mm (2"x 2"x 1.3") 
Resolution:   1.0° 
Accuracy:   1.0° 
Repeatability:   1.0° 
Measuring Range:  360° (±180°) 
Waterproof:  IP54 
Working Current:  <100 A 
Power:    3V Lithium Battery (RS2302) 
Shut off:   Automatic after 5-minutes 
Base:   Magnetic for attachments 
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LEGEND 

1. LCD 

2. On/Off 

3. Hold 

4. Abs/Zero 

5. Screw tap 

6. Magnetic base 

7. Rule*  

8. Battery compartment 

9. Screw 

*The rule on the actual 

device is 200mm long and 

20mm wide. 
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Metal Rule Attachment  
 
Supplied as standard ǿƛǘƘ ǘƘŜ 5ƛƎƛǘŀƭ .ƛƻƳŜǘŜǊϰΣ ǘƘŜ metal rule 
attachment adds a long straight edge to the base of the device.  This 
extended edge enhances certain measurements, in particular static 
stance measurements and the measurement of the ranges of motion of 
larger joints.   
 
There are two established attachment positions for the metal rule: ΨŜƴŘΩ 
ŀƴŘ ΨŎŜƴǘǊŀƭ.Ω 
 

 
 End attachment  

 

 
Central attachment 
 
 
Base and Rule Attachment 
 
Supplied separately, the Base and Rule Attachment enhances the 
functionality of the Digiǘŀƭ .ƛƻƳŜǘŜǊϰ to allow for the measurement of 
spinal ROMs, enhanced static stance measurements, and biomechanical 
x-ray evaluation.   
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Base and Rule Attachment 

 
Remove the plastic rule to use the Base section attached to the Digital 
.ƛƻƳŜǘŜǊϰ on its own.  The curved underside of the brushed aluminum 
ōŀǎŜ ǎŜŎǘƛƻƴ ŀƭƭƻǿǎ ǘƘŜ 5ƛƎƛǘŀƭ .ƛƻƳŜǘŜǊϰ ǘƻ ōŜ ǇƭŀŎŜŘ ƻǾŜǊ ōƻƴȅ 
prominences such as the spinous processes of the spine (to assess back 
ranges of motion), the tibial tubercle, etc.   
 

 
Base  

 

Apply the Rule to the Base section to enhance the effectiveness of the 

5ƛƎƛǘŀƭ .ƛƻƳŜǘŜǊϰ ǘƻ ǘŀƪŜ a number of clinical biomechanical 

measurements, especially the frontal plane tibial position and hallux 

dorsiflexion; and for biomechanical x-ray assessment. 

  
X-ray assessment using the Base and Rule Attachment 
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Understanding the ABS/ZERO button 
 

1. Absolute Zero 
 

¢ƘŜ !ōǎƻƭǳǘŜ ½ŜǊƻ ŦǳƴŎǘƛƻƴ άŎŀƭƛōǊŀǘŜǎέ ǘƘŜ 5ƛƎƛǘŀƭ .ƛƻƳŜǘŜǊϰ ǘƻ ǘƘŜ 
supporting surface for stance measurements as follows: 
 
· Place the Digital Biometer on the surface (e.g., the stance platform) 

on which the patient will stand for the measurements. 
· Press the ABS/ZERO buttons until the ABS icon shows in the top 

right-hand corner of the display. 
· The device is now in ABS (Absolute Zero) mode. 
· In Absolute Zero mode, hold down the ABS/ZERO button for more 

than 5-seconds. 
· The Digital Biometer display will set to 0°, and all stance positions 
· (NCSP, RCSP, and frontal plane tibial positions) will reference the 

plane of the supporting surface. 
· When ABS shows in the top right had corner of the display, the 

Digital .ƛƻƳŜǘŜǊϰ ǿƛƭƭ ǊŜŦŜǊŜƴŎŜ ǘƘŜ ŀōǎƻƭǳǘŜ ȊŜǊƻ ǇƭŀƴŜΣ ŀƴŘ ǘƘƛǎ 
will not change until the ABS/ZERO button is pressed for longer than 
5-seconds in ABS mode, or the battery is removed. 

· This feature allows the clinician to return to the stance 
measurements at any time during the biomechanical examination, 
without the need for further calibration. 

 
 

2. Relative Zero 
 

¢ƘŜ wŜƭŀǘƛǾŜ ½ŜǊƻ ŦǳƴŎǘƛƻƴ άŎŀƭƛōǊŀǘŜǎέ ǘƘŜ 5ƛƎƛǘŀƭ .ƛƻƳŜǘŜǊϰ ǘƻ ǘƘŜ 
start positions for individual joint ranges of motion without changing 
the Absolute Zero reference plane.  As an example, the measurement 
of right knee extension from 90° is described: 
 

· Sit the patient with both knees flexed over the edge of the couch. 
· Stabilize the right thigh against the couch. 
· Place a side ŜŘƎŜ ƻŦ ǘƘŜ 5ƛƎƛǘŀƭ .ƛƻƳŜǘŜǊϰ ŀƎŀƛƴǎǘ ǘƘŜ anterior 

aspect of the shin and short press the ABS/ZERO button once. 
· ¢ƘŜ 5ƛƎƛǘŀƭ .ƛƻƳŜǘŜǊϰ ŘƛǎǇƭŀȅ ǿƛƭƭ ǎŜǘ ǘƻ лϲ ŀǎ ǘƘŜ ǎǘŀǊǘ Ǉƻǎƛǘƛƻƴ for 

the measurement. 
· Ask the patient to extend the leg at the knee. 
· At the end of the ROM, press the HOLD button. 
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· Read the degree of knee extension from the LCD display. 
·  5ŜǎǇƛǘŜ ǳǎƛƴƎ ǘƘŜ wŜƭŀǘƛǾŜ ½ŜǊƻ ŦǳƴŎǘƛƻƴΣ ǘƘŜ 5ƛƎƛǘŀƭ .ƛƻƳŜǘŜǊϰ 

remembers the Absolute Zero reference plane.  
· Short press the ABS/ZERO button until ABS shows in the display and 

the 5ƛƎƛǘŀƭ .ƛƻƳŜǘŜǊϰ is once again referenced to Absolute Zero. 
 

 

Clinical Biomechanical Examination of the 

Lower-LƛƳō ǳǎƛƴƎ ǘƘŜ 5ƛƎƛǘŀƭ .ƛƻƳŜǘŜǊϰ 

 

Introduction 

¢ƘŜ 5ƛƎƛǘŀƭ .ƛƻƳŜǘŜǊϰ ƛǎ an easy to use, precision, digital instrument for 

the quantification of joint ranges of motion and osseous segmental 

relationships.  Consisting of a durable electronic sensor, microprocessor, 

and liquid crystal display in a нΩ Ȅ нέ Ȅ мΦоέ impact resistant and 

waterproof composite case, the Digital Biometerϰ is the smallest digital 

inclinometer ever developed. 

¢ƘŜ 5ƛƎƛǘŀƭ .ƛƻƳŜǘŜǊϰ ƻŦŦŜǊǎ ŀ ƘƛƎƘer degree of measurement accuracy 

ŀƴŘ ǊŜƭƛŀōƛƭƛǘȅ ǘƘŀƴ ŜȄƛǎǘƛƴƎ ΨǇƻƛƴǘŜǊΩ ƎǊŀǾƛǘȅ ƎƻƴƛƻƳŜǘŜǊǎΦ  

 

1. Static Stance Measurements 

In clinical biomechanics, the static stance measurements provide useful 

information on the frontal plane component of closed kinetic chain 

subtalar joint compensation.   
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Accurate assessment of the Neutral Calcaneal Stance Position (NCSP) 

and the Relaxed Calcaneal Stance Position (RCSP) provides an 

appreciation of the degree and type of rearfoot compensation being 

demonstrated by the patient.  Accurate NCSP and RCSP measurements 

are essential when formulating a prescription for a functional foot 

orthosis.   

An accurate quantification of the frontal plane tibial position provides 

information on the degree and direction of abnormal frontal plane 

extrinsic forces directed across the subtalar joint.  Subtracting the tibial 

component from the NCSP determines the degree of subtalar joint 

varus present. 

 

a. The Neutral Calcaneal Stance Position 

 

 

TIP:  Optimize the NCSP by attaching the metal rule in the end position 

ŀŦǘŜǊ ǘƘŜ 5ƛƎƛǘŀƭ .ƛƻƳŜǘŜǊϰ Ƙŀǎ ōŜŜƴ ŎŀƭƛōǊŀǘŜŘ ǘƻ ǘƘŜ ǎǳǇǇƻǊǘƛƴƎ 

surface. 

 

Ask the patient to walk on the spot and then come to rest in a 

ŎƻƳŦƻǊǘŀōƭŜ ǎǘŀǘƛŎ ǇƻǎƛǘƛƻƴΦ  ¢Ƙƛǎ Ǉƻǎƛǘƛƻƴ ƛǎ ǘƘŜ ΨŀƴƎƭŜ ŀƴŘ ōŀǎŜ ƻŦ 

stanceΩ, and may vary from the angle and base of gait in that the base of 

stance is often wider.   

Observe each posterior aspect of the heel with the foot slightly 

adducted from the direct line of vision.  This will ensure that the true 

posterior surface of the calcaneus, which is deviated medially from the 

mid-sagittal plane of the foot, is correctly visualized.  
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To mark the longitudinal bisection of the heel, place the rule on the 

ƛƴŀŎǘƛǾŀǘŜŘ 5ƛƎƛǘŀƭ .ƛƻƳŜǘŜǊϰ ƛƴ ǘƘŜ ŜƴŘ Ǉƻǎƛǘƛƻƴ ŀƴŘ rest it on the 

ǎǳǇǇƻǊǘƛƴƎ ǎǳǊŦŀŎŜ ōŜƘƛƴŘ ǘƘŜ ƘŜŜƭΦ  tƻǎƛǘƛƻƴ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ƘŜŜƭ ǘƻ visual 

heel vertical (NOT neutral position).  Bring the edge of the rule up to 

the heel and scribe a 2.0cm line onto the middle one-third of the 

posterior aspect of the heel. 

 

 

TIP:  Instead of drawing a line, press the edge of the rule against the 

heel to produce a triple response line that will remain visible for the 

duration of the rearfoot measurements. 

 

Activate tƘŜ 5ƛƎƛǘŀƭ .ƛƻƳŜǘŜǊϰ by pressing the ON button.  Rest the 

device on the supporting surface (the stance platform) on either its left 

side for left foot measurements and vice versa.  Press the ABS/ZERO 

button for longer than 5-seconds and the LCD will set to 0° (the Digital 

Biometerϰ ǿƛƭƭ άǊŜƳŜƳōŜǊ ά ǘƘŜ stance platform reference plane until 

the ABS/ZERO button is again pressed for longer than 5-seconds, and all 

stance measurements may be taken without recalibration).  Keep the 

metal rule attached to ǘƘŜ 5ƛƎƛǘŀƭ .ƛƻƳŜǘŜǊϰ in the end position.   

hǊƛŜƴǘŀǘŜ ǘƘŜ ǇŀǘƛŜƴǘΩǎ Ŧƻƻǘ ƛƴǘƻ ƴŜǳǘǊŀƭ Ǉƻǎƛǘƛƻƴ ǳǎƛƴƎ your preferred 

ƳŜǘƘƻŘφ ƻōǎŜǊǾƛƴƎ the depth of the curves above and below the 

lateral malleolus for symmetry, palpating for talar congruency, and 

readjusting the position of the foot should the patient move will all help 

maintain the NCSP and increase the accuracy of the measurement. 

Grip the Digital Biometerϰ with the thumb placed lightly over the HOLD 

button (not shown in the image to allow clear view of the actual Digital 

.ƛƻƳŜǘŜǊϰύ, and ǿƛǘƘ ƻƴŜ ŎƻǊƴŜǊ ƻŦ ǘƘŜ 5ƛƎƛǘŀƭ .ƛƻƳŜǘŜǊϰ ƛƴ ŎƻƴǘŀŎǘ 

with the supporting surface, angle the straight edge of the metal strip to 
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parallel the longitudinal bisection of the calcaneus.  Concentrate on the 

correct positioning of the edge of the rule against the calcaneal 

bisection and not to the LCD.  

  

When the rule parallels the calcaneal bisection, press the HOLD button 

before bringing the device away from the heel to read the 

measurement, which will be set on the LCD.   

 

b. The Relaxed Calcaneal Stance Position 

 

Tip:  The most common rearfoot compensation seen in clinical practice 

is from a inverted NCSP to a vertical RCSP.  If an everted RCSP is 

observed, check that the bisection of the heel is on the true posterior 

surface of the heel (i.e. medially deviated from directly posterior) and 

that the line of vision is with the heel slightly adducted.  Everted RCSPs 

are much less common than vertical RCSPs 

 

Ask the patient to relax and the calcaneus may either invert or evert 

from the NCSP.  Simply move the ǊǳƭŜ ŜŘƎŜ ƻŦ ǘƘŜ 5ƛƎƛǘŀƭ .ƛƻƳŜǘŜǊϰ 

into alignment with the longitudinal bisection of the posterior surface of 

the calcaneus with the patient in the relaxed stance position.  Press the 

HOLD button to set the measurement on the LCD. 
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c. The Frontal Plane Tibial Position 

 

Tip:  To quickly and accurately mark the longitudinal bisection of the 

lower one-third of the leg:  judge by eye the appropriate bisection 

through the transparent ruler, and then push the free edge into the skin 

to produce a triple-response line that will stay visible on the skin for the 

duration of this examination.   

 

Attach the metal rule (shown), or the Base and Rule Attachment to the 

5ƛƎƛǘŀƭ .ƛƻƳŜǘŜǊϰΦ  ²ƛǘƘ ǘƘŜ ǇŀǘƛŜƴǘΩǎ Ŧƻƻǘ ƳŀƛƴǘŀƛƴŜŘ ƛƴ ǎǳōǘŀƭŀǊ Ƨƻƛƴǘ 

neutral position, bring the edge of the metal rule into alignment with 

the longitudinal bisection of the lower one-third of the leg.  Press the 

HOLD button to set the degree of the tibial position as either varus or 

valgus on the LCD. 

 

N.B.:  It is not necessary to re-reference the 5ƛƎƛǘŀƭ .ƛƻƳŜǘŜǊϰ to the 

supporting surface, even if it turns itself off as it ǿƛƭƭ ŀƭǿŀȅǎ άǊŜƳŜƳōŜǊέ 
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the Absolute Zero position.  With practice, all stance measurements 

may be collected within a single on period. 

 

2. Subtalar Joint Range of Motion 

The frontal plane components of subtalar joint supination and 

pronation, i.e., calcaneal inversion and eversion, may be measured in 

both a weight bearing and non-weight bearing position. 

 

TIP:  Due to the effect of body weight increasing the ROM during gait, a 

more accurate appreciation of the STJ ROM is achieved by measuring 

the degree of calcaneal inversion and eversion with the patient 

standing.  Choosing this method will also allow immediate 

measurement of the STJ ROM following the static stance 

measurements, and without the need to re-calibrate the Digital 

.ƛƻƳŜǘŜǊϰΦ 

 

a.   Closed Chain Subtalar Joint Range of Motion 

You may use either the metal rule (shown) or the Base and Rule 

Attachment for these measurements.  Ask the patient to άΨǎǘŀƴŘ ƻƴ ǘƘŜ 

outside of the right foot and tip the heel out as far out possible, and 

Ƴŀƛƴǘŀƛƴ ǘƘƛǎ ǇƻǎƛǘƛƻƴΦέ  First, reference the tibial position: bring the 

edge of the rule up to the longitudinal bisection of the lower one-third 

of the right leg and press the ZERO button one short pressφ the display 

sets to 0° (This does not affect the ABSOLUTE ZERO position in 

memory).   
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Second, immediately align the same edge of the rule with the inverted 

longitudinal bisection of the right calcaneus, and then press the HOLD 

button.  The measurement represents the range of calcaneal inversion 

(relative to the lower one-third of the leg) with subtalar joint supination 

of the right foot. 

 

Ask the patient ǘƻ άroll the right foot inwards in the opposite direction, 

as far as is comfortably possibleΦέ   

 

TIP:  If the patient finds this action difficult to perform, place a wedge 

(e.g., a book) beneath the lateral aspect of the forefoot to maximally 

pronate the subtalar joint maximally.  Do not worry about a shift in the 

tibial position: this ǿƛƭƭ ōŜ Ψre-ǊŜŦŜǊŜƴŎŜŘΩ ōŜŦƻǊŜ ǘƘŜ eversion 

measurement is taken. 

 

Bring the edge of the metal rule up to the longitudinal bisection of the 

tibia and reference this position by pressing the ZERO button once.  

Then, align the same edge of the rule with the bisection of the everted 

calcaneus and press the HOLD button to quantify the range of calcaneal 

eversion relative to the leg with subtalar joint pronation. 
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b. Open chain subtalar joint range of motion  

Attach the Base and Rule Attachment and activate the Digital 

BiomŜǘŜǊϰΦ  With the patient lying prone, flex the knee to 

approximately 90° to observe the posterior aspect of the heel and lower 

one-third of the leg.  Stabilize the tibia in any comfortable position by 

cupping one hand around the dorsal aspect of the forefoot.  Dorsiflex 

the ankle joint to resistance, and then invert the heel by moving the 

foot into a maximally supinated position.  Bring the free edge of the rule 

into alignment with a bisection of the lower one-third of the leg.  Press 

the ZERO button to refŜǊŜƴŎŜ ǘƘŜ ΨǘƛōƛŀƭΩ ǇƻǎƛǘƛƻƴΦ   

 

Ensuring the leg does not move from this position, bring the same edge 

into alignment with a longitudinal bisection of the calcaneus.  Press the 

HOLD button to set on the LCD the measurement of calcaneal inversion 

with subtalar joint supination. 
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Move the calcaneus into a maximally everted position, reference the 

tibial position, and then measure the range of calcaneal eversion with 

subtalar joint pronation in the same manner. 

 

N.B.:   Root et al stated that the average total range of frontal plane 

calcaneal motion should be approximately 30°, with a two-thirds: one-

third relationship of inversion to eversion.  Inman derived a 44° (+ or -

7º) total range of motionΦ  aŎaŀǎǘŜǊ ŀƎǊŜŜŘ ǿƛǘƘ wƻƻǘΩǎ ǘƻǘŀƭ ǊŀƴƎŜ ƻŦ 

motion of 30°, and Bailey et al observed 25° with a SD of 7.9° using 

tomography. 

 

3. Forefoot to Rearfoot Position 

 

TIP: The forefoot to rearfoot position is the most difficult measurement 

to take with any measuring device.  Optimize this measurement by 

attaching the metal rule in the centre position.   

 

Activate the Digital BƛƻƳŜǘŜǊϰΦ  Lay the patient prone with the knee 

flexed to 90°, and the foot placed into rearfoot neutral with the 

midtarsal joint maximally pronated by applying a thumb over the fourth 

and fifth metatarsal necks.  Bring either the left or right side of the box 

into alignment with a longitudinal bisection of the heel and press the 

ABS/ZERO button.  



16 | P a g e 
 

  

Ensure the leg does not move.  Place the rule across the plantar aspect 

of the forefoot and press the HOLD button to capture the forefoot to 

rearfoot position on the LCD. 

 

 

4. First MTP Joint  Range of Motion 

Attach the Base and Ruler Attachment and activate the Digital 

.ƛƻƳŜǘŜǊϰΦ  Ask the patient to dorsiflex the hallux actively.  Align the 

free edge of the rule with the shaft ƻŦ ǘƘŜ ŦƛǊǎǘ ƳŜǘŀǘŀǊǎŀƭφ using a line 

running from just inferior to the tuberosity of the navicular to the 

centre of the first metatarsal head.  Press the ZERO button to reference 

this position.   
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Bring the same free edge of the rule into alignment with the proximal 

phalanx of the hallux.  Press the HOLD button to set the range of hallux 

dorsiflexion.   

 

N.B.:  For the sake of increased accuracy, it is important that the patient 

does not relax the hallux or move the foot between setting the 

reference position and measuring the range of motion. 

The range of hallux plantarflexion may be measured in the same way, 

except that the centre of the tuberosity of the navicular should be used 

as the proximal reference point.  This will take into account the elevated 

position of the first metatarsal when the hallux is plantarflexed. 

 

5. Ankle Joint Dorsiflexion 

 

a. Ankle Joint Dorsiflexion with the Knee Extended 

With the metal rule position centrally (shown) or the Base and Rule 

Attachment applied, activate the 5ƛƎƛǘŀƭ .ƛƻƳŜǘŜǊϰ.  Place the patient in 

a seated position with the knee extended, and ask them to actively 
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dorsiflex the ankle.   Bring the rule edge of the unit into alignment with 

the lateral aspect of the leg, using a bisection of the lateral malleolus 

and the head of the fibula as reference points.  Press the ZERO button 

to references the tibial position. 

 

Bring the same edge into alignment with the lateral aspect of the 

rearfoot, using a position 1cm dorsal from the plantar aspect of the 

heel, at a position immediately below the lateral malleolus, as the 

proximal reference point, and the inferior aspect of the styloid process 

as the distal reference point.  Using these reference points eliminates 

the possibility of incorporating any sagittal plane forefoot to rearfoot 

discrepancy or plantar calcaneal soft tissue distortion that may affect 

the accuracy of the measurement.  Press the HOLD button to set the 

measurement.   

 

N.B.:  To ensure accuracy, it is most important that the patient does not 

move the foot from itΩǎ maximally dorsiflexed position between 

referencing the position of the leg and taking the measurement (not 

shown in these photos). 

Measurements below 100°, i.e., less than 10° of dorsiflexion beyond 

90°, are deemed potentially biomechanically disruptive in certain 

circumstances. 
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TIP: The range of ankle joint dorsiflexion should be tested with the knee 

extended and flexed to determine any degree of soft tissue limitation, 

and to isolate the specific superficial posterior muscles that may be 

responsible for limiting the range of motion.  

 

N.B.:   It is essential that during these joint measurements the subtalar 

joint is maintained in a relatively neutral to supinated position and that 

the foot is not allowed to abduct and evert. 

 

b. Ankle Joint Dorsiflexion with the Knee Flexed 

Keeping the patient in a seated position, ask them to flex the knee to 

90° by placing the postero-plantar aspect of the heel in contact with the 

couch. This will ΨŦƛȄΩ ǘƘŜ ǘƛōƛŀ ƛƴ ŀ ǎǘŀōƭŜ Ǉƻǎƛǘƛƻƴ ŦƻǊ ǊŜŦŜǊŜƴŎƛƴƎΦ  

Activate the 5ƛƎƛǘŀƭ .ƛƻƳŜǘŜǊϰ and then ask the patient to dorsiflex the 

ankle fully, and to maintain the position throughout the measuring 

process.  Using the same reference points, the rule edge of the unit is 

brought into alignment with the lateral aspect of the leg and the ZERO 

button IS pressed to reference the tibia.   

 

The same edge is brought into position against the lateral aspect of the 

rearfoot and the measurement set by pressing the HOLD button.  
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TIP: This measurement can also be taken with the patient in a prone 

position, with the knee flexed to 90° to bring the tibia into a vertical 

position.  However, it is much easier for the tibia to inadvertently move 

during this examination, thereby risking inaccuracy of the 

measurement. 

 

A number of different techniques exist to take this measurement.  The 

5ƛƎƛǘŀƭ .ƛƻƳŜǘŜǊϰ ǿƛǘƘƻǳǘ ŀǘǘŀŎƘƳŜƴǘǎ Ƴŀȅ ōŜ ǇƭŀŎŜŘ ƻƴ ǘƘŜ heel and 

set to 0° with the foot positioned at 90° to the leg.  After the patient has 

maximally dorrsiflexed the foot, the degree of AJ dorsiflexion will show 

on the LCD. 

Should there be a limitation of ankle joint dorsiflexion with the knee 

extended, and an increase in the range of motion when the knee is 

flexed, tightness of Gastrocnemius muscle is proven. 

 

6. Ankle Joint Plantarflexion 

Lying prone with the foot extended beyond the edge of the couch, ask 

the patient to actively plantarflex the foot actively.  Using the rule edge 

of the unit, reference the lateral aspect of the leg as described in the 

ankle dorsiflexion measurement technique.   

 

Bring the same edge of the unit into alignment with the lateral aspect of 

the rearfoot and press the HOLD button to set the measurement of 

ankle joint plantarflexion.   

 




