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This report describes a novel way of looking at the bones of museum specimens without opening their 

pots. For some years we have photographed and, where appropriate, X-rayed suitable specimens, 

however X-rays can often be difficult to read. Following the procurement of a CT (computerized 

tomography) scanner the Radiology department at The Robert Jones and Agnes Hunt Orthopaedic 

Hospital CT scanned a potted specimen with a type II odontoid peg fracture, the result of a judicial 

hanging. Using this data, we were able to produce a 3D print allowing for students to better 

understand the pathology of this fracture. We hope that this report will encourage other institutions 

to explore what can be done with their museum holdings. 
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INTRODUCTION AND AIMS 

In 1998, The Robert Jones and Agnes Hunt 

Orthopaedic Hospital obtained a number of 

specimens from the Pathology Museum at 

Queens Medical Centre, Nottingham. Amongst 

these items was a museum pot showing the 

result of a judicial hanging which is used 

regularly for teaching purposes. Unlike other 

countries, Britain had used the ‘long drop’ 

method of hanging since its inception in 1872, 

until hanging was, to all intents and purposes, 

abolished in 1965. By allowing the prisoner to 

fall a predetermined distance, calculated by 

using factors such as age, weight and muscle 

condition, the drop was designed to dislocate 

the prisoner’s neck by a sharp jerk when the 

rope became tight (Fielding, 2008). When the 

odontoid process breaks it will hit the caudal 

part of the medulla oblongata causing death. 

The medulla contains the cardiac, respiratory, 

vomiting and vasomotor centres and therefore 

deals with the functions of breathing, heart 

rate and blood pressure (England and Wakely, 

1991). Whilst this process results in direct 

compression of the brainstem, the actual 

mechanism of death is likely to be more 

complex as there may be tension on the cord 

and resultant herniation of the brainstem.  

As the fracture extends through the base of the 

odontoid process it is classed as a Type II 

fracture and is the most commonly 

encountered fracture for this region of the axis 

(Eseonu, 2020; Corner, 1906). We wanted to 

clearly demonstrate the traumatic effect of 

judicial execution on the odontoid process of 

C2 but we felt that the soft tissue on the 

specimen was obstructing the trauma inflicted. 

By using the following outlined method, we 

could ‘remove’ the soft tissue and produce a 

3D print to be used for teaching purposes. The 

term “3D printing” can refer to a variety of 

processes in which material is deposited, 

joined or solidified under computer control to 

create a three-dimensional object (Excell, 

2010). More recently, 3D printing has been 

used for clinical and surgical purposes 

(Pugliese et al., 2018; Marconi et al., 2017; 

Weinstock et al., 2017; Yoo et al., 2017; 

Puchwein et al., 2013). The final specimen is 
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much lighter than the original pot which can 

still be consulted if required. 

This is the first time we have attempted this 

method and we are not aware of anyone who 

has done anything similar. 

 

METHODS 

Specimen Preparation. The specimen was 

identified and photographed. If the fluid is low, 

it should be topped up and all air bubbles, even 

the most minor, should be removed prior to 

the X-ray. If the fluid is discoloured it should be 

replaced. In an extreme case it may be 

necessary to open the pot, clean or replace it 

and check the fixings, which are usually 

stitches attaching the specimen to a back plate. 

The pot can then be refilled and sealed. The 

pot should be perfectly clean and free of marks 

to prevent this showing in the final photograph 

(see figure 1).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

X-ray. The specimen was handed to the 

Radiology department for X-raying (see figure  

2). The specimen predates the Anatomy Act, 

1984 and the Human Tissue Act, 2004 (HT Act) 

and therefore falls into the category of 

‘existing holdings’ as defined by sections 9 and 

10 of the HT Act.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CT (computerised tomography). A Canon 

Aquilion 1, 256 slice CT scanner was used to 

produce 256 slices at 0.5mm thickness.   

3D print. The CT data was used to create a 

surface tessellation language (STL) file in 

preparation for 3D printing. The STL file was 

created using the commercially available 

software ‘3D Builder’. The CT data was 

exported to the image manipulation software 

associated with the Hospital’s imaging system, 

Synapse 3D (Fujifilm imaging systems). The 

0.5mm axial CT data was loaded into the 

software and a surface shaded display, volume 

rendered 3D image (see figure 3) was created 

with the ability to rotate the specimen through  

Figure 1: Photograph of judicial hanging 

specimen. 

Figure 2: X-ray of judicial hanging 

specimen. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3600. From this surface shaded display model, 

the surface extraction range was set to include 

only the bones and not the casing the 

specimen was housed in. The number of 

surface triangles was set to create a good 

surface fill with no defects. The surface model 

was then created in the software programme. 

The resulting surface model was visually 

inspected within the programme for any 

defects and, once deemed satisfactory, was 

saved as an STL file for export and printing. The 

file was sent to Ricoh in Telford and, using 

selective laser sintering, a 3D printed model 

was created (see figure 4).  

The STL file is provided separately and is 

available. 

 

EVALUATION AND DISCUSSION 

Through this procedure we found X-rays to be 

inconsistent between different specimens. 

This might be due to the depth of the fluid or 

possibly the fluid not being completely clear. 

We have shown that CT scanning will give more 

consistency because, unlike an X-ray, a CT scan 

offers a much higher level of detail and can 

create computerized 360-degree views of the 

body’s structures. However, we would need to 

CT scan more specimens for further 

confirmation and to determine cost 

effectiveness. Whilst our use of 3D printing 

within teaching is still in its early stages, we 

have already had feedback that the students 

now understand this type of trauma much 

more easily. 
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Figure 3: Volume rendered image from 

CT scan. 

Figure 4: Photograph of the 3D printed 

model. 
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