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• Collect a representative data set of patient 
positioning within the trust

• Assess whether patients are being positioned 
correctly across different sites and departments.

• Develop, record and share the process of this 
service evaluation to repeat or improve the 
method.

Project Goals
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Motivation

• The IR(ME)R (Amendment) Regulations 2024 references 
the need for successful training and experience in 
positioning of patients: Schedule 3 Table 2 [1]. 
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Motivation

• AEC adjusts delivered dose based on topogram [2].

• Misalignment means:
• Positive magnification and increase in dose
• Negative magnification and increase in image noise
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Motivation

a) b)

c) d)

• The bowtie filter shapes the 
radiation beam [2].

• Thickest region of the patient 
receives the highest intensity of 
X-Rays

• Misalignment means:
• Higher surface dose delivered 

to thinner regions
• Image noise is increased in 

thicker regions. 
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Method

• CT Head and Abdomen Scans collected between 
01/01/2025 – 31/03/2025 for Hospitals A - E. 
Expanded to 30/04/2025 for Hospital B to increase 
Head data.

• Image centre was assumed to typically align with 
isocentre for these scan types.

• Misalignment for a CT scan defined as median 
difference between Image centre and Patient 
centroid in image.
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Method
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Method
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Slices thresholded 
by given 

Hounsfield Unit

ROIs segmented 
and labelled

Geometric centroid 
of patient ROI 

found

Segmentation 
automatically and 
manually checked

Misalignment found using custom python (v3.9.13) tool



Method
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Method

a) b) c)

d) e)
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Results: Whole Trust
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Misalignment Mean (mm) STD (mm) N

Head Horizontal -0.82 ± 0.23 9.15 ± 0.16 1637

Head Vertical -3.85 ± 0.15 6.18 ± 0.11 1637

Abdomen Horizontal -0.48 ± 0.18 7.61 ± 0.13 1833

Abdomen Vertical -14.62 ± 0.38 16.14 ± 0.27 1833



Results: Head Scans
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Image Centre Image Centre



Results: Abdomen Scans
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Image Centre Image Centre



Results: Anatomical Effect
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Image Centre
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Results: Anatomical Effect

Image Centre



Discussion: Positioning

• Mean patient abdomen position is lower than 
image centre, this is consistent with literature [3].

• Patient anatomy does contribute to misalignment 
at the shoulder and pelvis. The central slice should 
be used to avoid this.

• Horizontal head positioning at Hospital D has a 
significant spread.
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Discussion: Method

• The method relies on the assumption that image 
centre and isocentre align.

• No distinguishing between time of scan

• Unnecessary to analyse entire scans, focus only on 
the central scan to reduce download time. 

• This method uses geometric patient centre instead 
of centre of attenuation 
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Future work

• Define a window of acceptable misalignment 
in which the impacts on dose and image 
quality are insignificant.

• Implement training sessions and talks on 
patient positioning via biological markers.
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Conclusions

• Patient abdomen and head positioning is acceptable at Hospitals 
A,B,C,E.

• Improvement in horizontal head positioning at Hospital D is 
required.

• The method may fail to detect poor positioning due to its 
assumptions.

• If poor positioning is identified it is likely present.
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Questions?
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Screenshots of the tool
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Poor Positioning Examples
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