
This may be the author’s version of a work that was submitted/accepted
for publication in the following source:

Sewify, Ahmed, Antico, Maria, Pivonka, Peter, & Fontanarosa, Davide
(2022)
Clinical Validation Of Manually Registered Ultrasound Volumes Of The
Shoulder. In
IEEE International Ultrasonic Symposium, 2022-10-10 - 2022-10-13,
Venice, Italy, ITA. (Unpublished)

This file was downloaded from: https://eprints.qut.edu.au/235650/

c© Consult author(s) regarding copyright matters

This work is covered by copyright. Unless the document is being made available under a
Creative Commons Licence, you must assume that re-use is limited to personal use and
that permission from the copyright owner must be obtained for all other uses. If the docu-
ment is available under a Creative Commons License (or other specified license) then refer
to the Licence for details of permitted re-use. It is a condition of access that users recog-
nise and abide by the legal requirements associated with these rights. If you believe that
this work infringes copyright please provide details by email to qut.copyright@qut.edu.au

Notice: Please note that this document may not be the Version of Record
(i.e. published version) of the work. Author manuscript versions (as Sub-
mitted for peer review or as Accepted for publication after peer review) can
be identified by an absence of publisher branding and/or typeset appear-
ance. If there is any doubt, please refer to the published source.

https://eprints.qut.edu.au/view/person/Sewify,_Ahmed.html
https://eprints.qut.edu.au/view/person/Antico,_Maria.html
https://eprints.qut.edu.au/view/person/Pivonka,_Peter.html
https://eprints.qut.edu.au/view/person/Fontanarosa,_Davide.html
https://eprints.qut.edu.au/235650/


Clinical validation of manually registered ultrasound volumes of the shoulder 

Ahmed Sewify1,2,3, Maria Antico2,4, Peter Pivonka2,3,4, Davide Fontanarosa1,2 

 
1 School of Clinical Sciences, Queensland University of Technology, Gardens Point Campus, 2 George St, Brisbane, QLD 4000, Australia. 
2 Centre for Biomedical Technologies (CBT), Queensland University of Technology, Brisbane, QLD 4000, Australia. 
3 ARC ITTC Centre for Joint Biomechanics, Queensland University of Technology, Brisbane, QLD 4000, Australia. 
4 School of Mechanical Medical and Process Engineering, Faculty of Engineering, Queensland University of Technology, Gardens Point 

Campus, 2 George St, Brisbane, QLD 4000, Australia. 

 

Background, Motivation and Objective  

In this project, an ultrasound-based protocol is proposed to acquire a tomographic ultrasound scan of 

all the bony structures in the rotator cuff region of the shoulder. Current clinical ultrasound imaging 

approaches possess a narrow field of view and require expert acquisition and interpretation. Solutions 

proposed in literature to mitigate these problems are either inaccurate or only work with other 

modalities, such as Magnetic Resonance Imaging (MRI). No literature discusses manual ultrasound 

image registration of the shoulder or attempted reconstructing a volume of the full region. It is believed 

that a clinically accurate full ultrasound volume reconstruction of the shoulder can drastically aid in 

the visualization of the region and pre-operative planning, simplify ultrasound interpretation and 

potentially be used in robotic surgeries.  

 

Statement of Contribution/Methods  

An accredited and licensed sonographer captured multiple sequential 3D images of a subject’s inferior 

and superior shoulder both anteriorly and posteriorly by maintaining large overlays of bony anatomies 

between sequential volumes. The equipment employed was an ultrasound Philips VL13-5 curvilinear 

mechanically swept probe connected to an EPIQ 7 system. The acquired volumes were manually 

registered quadruple-wise using the ImFusion software, reconstructing the subject’s entire rotator cuff 

region. The results were validated by overlaying the complete ultrasound volume and a corresponding 

shoulder MRI to determine whether the bony structures in both modalities align. 

 

Preliminary Results/Discussion  

An initial complete shoulder scan of a subject has been constructed. In addition to the scapula, humerus 

and clavicle bones, the sonographer was also able to clearly identify the acromioclavicular and 

glenohumeral joints; biceps, subscapularis and teres minor tendons; infraspinatus and supraspinatus 

muscles and the coracoacromial, coracohumeral and glenohumeral ligaments. Other structures were 

either partially perceived or not demonstrated at all. However, it is believed that an improved 

registration of the complete volume has the potential to demonstrate several more structures. The 

improvements will take place through revision of the manual registrations and the attachment of a 

robotic arm to the commercial probe during sonography to provide locational information of 

corresponding scanned volumes for a more efficient registration process.  

 

 
Figure 1: A complete, manually reconstructed 3D ultrasound volume of a subject’s right shoulder overlaying a corresponding 
MRI 


