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1. Foreword 

 
Date of last update: 01.05.2022 

● Read this document carefully before starting with the measurement. 
● Apply the most suitable measurement instruction technique for your client. 
● Contact macu4 AG if you have any questions about the instructions. You will find 

the contact details on the back.  
● Always use the current version of the measurement instructions. 

 
This instruction for measurement provides you with important information on the 
recommended measurement when customizing the macu4™ Explorer socket. To achieve an 
individual 3D socket model for your client, please follow the steps explained in this document. 
 
2. Background 

Socket design 
The macu4™ Explorer socket is custom-made for each user and is, therefore, a special 
design. It is used with a socket ring and passive functional hands (fitting parts) that serve as 
medical device accessories. 
 
Socket model 
The design for the macu4™ Explorer socket has its origin in a parametric model, which serves 
to create a custom-made version. The socket model is accessible and customizable through 
the Online Configurator of macu4. The parametric model receives parameter value inputs and 
shows an updated visualization of the 3D socket model. The final product is a 3D model of a 
custom-made version socket design, as configured by the user. 
 
Instructions for Use of the macu4™ Explorer socket 
Consult the official instructions for use with regards to the purpose, indication(s), 
contraindication(s), operating condition(s), and other aspects that are relevant to you before 
you continue with the measurement. 
 
Socket Guide for the macu4™ Explorer socket 
The Socket Guide provides you with inclusion and exclusion criteria. With this guide, the 
specialist shall determine whether the macu4™ Explorer socket design is suitable for the 
user’s residual limb. 
 
3. Preparations 

Procedure 
First, you will determine five points or landmarks: P0, P1, P2, P3, and P4 (proximal to distal). 
Four points are distributed along the medial side of the residual arm and one on the most distal 
point of the residual arm end. The points serve to determine the circumference and length 
values. 
The measured values can be determined manually or by means of scanning technology.  
According to the socket model characteristics, the instructions for measuring the residual arm 
need to follow specific rules provided in this document. 
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Manual measure technique 
You will need a pen and a flexible tailor's measuring tape for the manual measuring technique. 
The arm must remain stretched out during the entire measurement. Take the measure without 
applying pressure. The flexible tailor’s measuring tape should not press in the skin/tissue of 
the user.  
 

 

 

 

 
Scan-assisted measure technique 
For the scan-assisted measuring, you will need a scanning technology that is suitable to scan 
a residual arm, set landmarks, and retrieve accurate measurement values. If you plan to use 
a scan-assisted measure technique, please contact macu4 by email (support@macu4.com). 
 
4. Determine the 5 points 

The measurement instruction provides you with four specific approaches to determine the 5 
points. The approaches differ depending on the specific characteristics of the residual arm. 
The characteristics may not follow the same principles that you are used to. The 
characteristics that we consider are determined by the requirements of the parametric socket 
model. The arm side has no influence on how to determine the 5 points. The following 
drawings illustrate the case of a left upper limb. 
 
Terms Description 
Waist A Waist corresponds to an area where the arm presents a local 

minimal circumference, i.e., a thinner section than the sections 
after and before it. 
 

Proximal Maximum A Proximal Maximum is considered a thicker section than the 
elbow section which is present distal from the elbow and 
before (proximal to) the “waist” if there is any. 
 

 

 
 
 
The different groups are illustrated below. 
 
 



 

!"#$%⎹&'(")$*(!(+,&-+),*$#,./+)& 
macu4™ Explorer System – Socket  

 

DN01L004-Measurement_Instructions_Shaft_P01_v2.0_EN.docx 

 Proximal maximum No proximal maximum 

Waist 

Group 1 

 

Group 2 

 

No 
waist 

Group 3 

 

Group 4 

 
 
4.1. Group 1 - Waist and a Proximal Maximum 

 

 
 

 
 

Characteristics 
The arm stump shape presents a Waist and 
a Proximal Maximum. 

Step 1 
Identify the location of the Medial 
Epicondyle using your fingers. 

  

 
 

 
 

Step 2 
Set P0 centred on the Medial Epicondyle. 

Step 3 
Set P4 at the most distal point. 
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Step 4 
Set P1 at the proximal maximum. 

Step 5 
Set P2 at the waist location. 

  

 
 

 
NOTE: 
The minimum distance between P3 and P4 
must be minimum 5 mm. The minimum 
distance between P0, P1, P2 and P3 must be 
each minimum 10 mm. 
 
After Step 6, continue with chapter 5, if 
chapter 4.5 does not apply. Step 6 

Set P3 in between P2 and P4 at the distal 
maximum, i.e., the thickest part between P2 
and P4 (= distal to the Waist). 

 
 
 
 
4.2. Group 2 – Waist and no Proximal Maximum 

 
  
Characteristics 
The arm stump shape presents a Waist and 
no Proximal Maximum 
 

Step 1  
Identify the location of the Medial 
Epicondyle using your fingers. 

  
Step 2 
Set P0 centred on the Medial Epicondyle. 

Step 3 
Set P4 at the most distal point. 
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Step 4 – Compare the distal arm stump shape with drawings 1 and 2. 
 

 
 

 

If the distal arm stump shape is more related 
to drawing 1, continue to Step 5.1 
 

If the distal part of the arm stump is more 
related to drawing 2, continue to Step 6.1 

  
Step 5.1 
Set P1 at the waist location. 

Step 5.2 
Set P2 and P3 as illustrated (= Plateau Area).  
Step 5.2 (continued) 
The Plateau Area is a segment on the arm 
stump where 
• the change in curvature is steady, and  
• the arm shape almost corresponds to a 

line. 

P2 and P3 correspond to the “corners” of the 
plateau. 

 
NOTE: 
The minimum distance between P3 and P4 
must be minimum 5 mm. The minimum 
distance between P0, P1, P2 and P3 must be 
each minimum 10 mm. 
 
After Step 5.2, continue with chapter 5, if 
chapter 4.5 does not apply. 
 

 

  
Step 6.1 
Set a point PW at the waist location. 
 
 

Step 6.2 
Measure Lw and L4 which are the distances 
between P0 and PW and P0 and P4.  
Follow the instructions in Chapter 6 for how 
to measure the length. If the ratio LW/L4 is  
• > 0.7, continue with Step 7.1 to 7.3 
• < 0.7, continue with Step 8.1 to 8.3 
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Step 7.1 
Set P2 at the Waist location. 

Step 7.2 
Set P1 at half distance between P0 and P2. 
 

 
 

 
NOTE: 
The minimum distance between P3 and P4 
must be minimum 5 mm. The minimum 
distance between P0, P1, P2 and P3 must be 
each minimum 10 mm. 
 
After Step 7.3, continue with chapter 5, if 
chapter 4.5 does not apply. 
 Step 7.3 

Set P3 in between P2 and P4 at the distal 
maximum, i.e., the thickest part between P2 
and P4 (= distal to the Waist). 
  

  
 

Step 8.1 
Set P1 as the point at the waist location. 

Step 8.2 
Place a point Pn in between P1 and P4 at 
the distal maximum, i.e., the thickest part 
between P1 and P4 (= distal to the Waist). 

  
Step 8.3 – Compare the distal arm stump shape with drawings 3 and 4. 
 

 
 

 

If Pn is closer to P4 than P1, set it as P3 and 
set P2 half distance between P1 and P3 
(Drawing 3). 

If Pn is closer to P1 than P4, set it as P2 and 
set P3 half distance between P2 and P4 
(Drawing 4). 
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NOTE: 
The minimum distance between P3 and P4 
must be minimum 5 mm. The minimum 
distance between P0, P1, P2 and P3 must be 
each minimum 10 mm. 
 
After Step 8.3, continue with chapter 5, if 
chapter 4.5 does not apply. 
 

 

 
 
 
4.3. Group 3 – no Waist and a Proximal Maximum 

  
 

Characteristics 
The arm stump shape presents no Waist 
and a Proximal Maximum 
 

Step 1  
Identify the location of the Medial 
Epicondyle using your fingers. 

 
 

 

Step 2 
Set P0 centred on the Medial Epicondyle. 

Step 3 
Set P4 at the most distal point. 

  

 

 

Step 4 
Set P1 at the proximal maximum. 
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Step 5 - Compare the arm stump shape with drawings 1 to 3. 

  
If the arm stump shape, distally from P1, is 
more related to drawing 1 (i.e., there is no 
significant change in curvature, the arm 
stump shape shows a “steady” decline) 
continue to Step 6. 
 

If the arm stump shape is more related to 
drawing 2, continue to Step 7. 
 

 

 

If the arm stump shape, distally from P1, is 
more related to drawing 3 (i.e., there is a 
significant change in curvature) continue to 
Step 8.  

 

  
Step 6: 
Set P2 and P3 equally distributed between 
P1 and P4 as illustrated. 

Step 7: 
Set P3 at the highest change in curvature 
close to P4. Then, set P2 at an equal 
distance from P1 and P3 as illustrated in 
drawing 2. 

  

 

 
NOTE: 
The minimum distance between P3 and P4 
must be minimum 5 mm. The minimum 
distance between P0, P1, P2 and P3 must be 
each minimum 10 mm. 
 
After Step 8, continue with chapter 5, if 
chapter 4.5 does not apply. Step 8:  

Inspect the arm stump shape between P1 
and P4. Set P2 and P3 at those sections 
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where the curvature changes the most as 
illustrated. 

 
4.4. Group 4 – no Waist and no Proximal Maximum 

  
Characteristics 
The arm stump shape presents no Waist 
and a Proximal Maximum 
 

Step 1 
Identify the location of the Medial 
Epicondyle using your fingers. 

  
Step 2 
Set P0 centred on the Medial Epicondyle. 

Step 3 
Set P4 at the most distal point. 

  
Step 4 - Compare the arm stump shape with drawings 1 and 2. 

 

  
If the arm stump is more related to drawing 
1 (showing a “steady” curvature), continue 
to Step 5 
 

If the arm stump is more related to drawing 
2 (showing a high change in curvature 
locally), continue to Step 6.1 

 

 
NOTE: 
The minimum distance between P3 and P4 
must be minimum 5 mm. The minimum 
distance between P0, P1, P2 and P3 must be 
each minimum 10 mm. 
 
After Step 5, continue with chapter 5 if 
chapter 4.5 does not apply. Step 5 

Distribute P1, P2, and P3 evenly between P0 
and P4 as illustrated in the drawing. 
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Step 6.1 
Set P3 at the highest change in curvature 
close to P4. 
 

Step 6.2 
Distribute P1 and P2 evenly between P0 and 
P4 as illustrated in the drawing. 
 

 
NOTE: 
The minimum distance between P3 and P4 
must be minimum 5 mm. The minimum 
distance between P0, P1, P2 and P3 must be 
each minimum 10 mm. 
 
After Step 6.2, continue with chapter 5, if 
chapter 4.5 does not apply. 
 
 

 

 
 
4.5. Residual arm characterised by other characteristics 

Additional characteristics can be identified and combined with the pre-established groups. 
 
Step 1 
Determine if there is an important presence of soft tissues. Soft tissues give the shape and 
structure of the body and it covers notably muscles or fat. The presence of a large amount of 
soft tissue can be an advantage if the measurements are correctly taken and modified. In this 
case, it is difficult to establish rules as the geometry and the softness of the tissues can vary 
a lot. Please contact us in order to set a video call so that we can provide you with guidance. 
Contact details are provided at the end of the document. 
 
Step 2 
Assess if the stump presents a curved shape. A 
curved shape is considered if the arm’s shape 
deviates distally significantly from being rotationally 
symmetric around the axis (dashed line) determined 
by the arm proximally. In this case, proceed with 
chapters 5.2 and 6.2.  
 
Step 3 
Establish now if the user is pressure sensitive on the distal end of the arm. It is generally the 
case when people have undergone amputations. Depending on the sensitivity of the user, a 
different cushioning must be added distally inside the socket. This additional cushioning 
represents an increase in volume. In this case, continue to chapter 5.1 to measure the 
circumferences and then to chapters 6.1 and 6.3 to get the length measurement.  
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5. Determine the circumferences C0 to C3 
5.1. Standard measurements 

Measure the circumferences corresponding to the points P0 to P3 (C0, C1, C2 & C3) with a 
flexible tailor's measuring tape. 
 
Start with C0 as illustrated. Place the beginning of 
the measuring tape centrally on the Epicondilus 
medialis. Proceed with the other three 
circumferences at the points P1, P2, and finally P3. 
 
Continue directly to chapter 6.1. 

 
 
5.2.  Curved shape 

When dealing with curved shapes, the measurement of the circumferences shall be done in a 
different manner. The same logic applies as in chapter 5.1 to measure C0, C1, and C2. Only 
the measurement of C3 differs. The socket will be in any case rotationally symmetric. As the 
arm is not rotationally symmetric in the distal area, simply taking the measurement of the 
circumference would lead to a not fitting socket. The considered circumference for C3 should 
then be big enough to fit with the arm. However, this method will lead to some empty space. 
The goal is to measure the maximum radius R. R corresponds to the distance between the 
axis of the arm (dashed line) and the farthest point to this axis at the level of P3 as illustrated. 
 
C3 is finally determined as follows:   
 

𝐶! = 2 × 𝜋 × 𝑅	 ≈ 	6.3	 × 	𝑅 
 
Continue to chapter 6.2. 

 
 
 
 
6. Determine the lengths L1 to L4 
6.1. Standard measurements 

Measurement steps 
 
Measure the lengths belonging to points P1 to 
P4 (L1, L2, L3 & L4) with the same precautions 
as before. All four length measurements start 
at point 0. 

 
 
Measurement technique for L1 to L3  
The measures shall always be taken by positioning the flexible tailor’s tape parallel to the axis 
of the residual limb. Do not bend the measuring tape around the end of the arm. The tape 
shall always be stretched straight. 
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Measurement technique for L4 
For the last point (L4), a book placed softly against the stump end can be used to "project" the 
length onto the stretched tailor's measure. As already mentioned, the measures shall always 
be taken by positioning the flexible tailor’s tape parallel to the axis of the residual limb. It is 
especially important for P4. 
 
 
6.2. Curved shape 

The same principle as in chapter 6.1 applies: the measures shall always be taken by 
positioning the flexible tailor’s tape parallel to the axis of the residual limb. The measurement 
of L1 and L2 are usually similar to the way it is described earlier. However, to measure L3 and 
L4 you should “project” these points on the arm axis. An example is illustrated below: to 
measure L3, you have to identify the closest point to P3 on the arm axis and take the 
measurement between P0 and this point.  

 
 

6.3. Pressure sensitive 

As previously mentioned, some users can be really pressure-sensitive at the distal extremity. 
Additional cushioning can be applied. The measurements of L1, L2, and L3 must be done as 
explained in chapter 6.1. However, the additional cushioning should be taken into account in 
the value of L4. The added thickness of cushioning must be added to the measurement L4 
value. If 10 mm of protective material will be added, 10 mm should be added to L4.  
 
  



 

!"#$%⎹&'(")$*(!(+,&-+),*$#,./+)& 
macu4™ Explorer System – Socket  

 

DN01L004-Measurement_Instructions_Shaft_P01_v2.0_EN.docx 

7. Determine the length L5 

The difference in length between the two arms is needed when  
● there is a length difference between L4 (stump end) and the wrist of the not affected 

arm. 
● the desired activity supported by the prosthetic socket plus hand module requires a 

symmetric posture (e.g., cycling, rowing). 

To proceed with this measurement of L5, the user shall sit on a chair (alternatively on a table). 
 
The user should outstretch his/her arm 
perpendicular to the seat surface. The palm of 
the hand should be fully pressed lightly into 
the seat. 
 
Measure the arm length (L5) from the Medial 
Epicondyle (equivalent to the previous P0) to 
the seat surface (or top of the table surface 
when sitting on a table) with a ruler or a flexible 
tailor’s measuring tape. 
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macu4 AG 
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