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2 Project Summary  
Leprosy or Hansen‟s disease as it is clinically known, is a chronic infective disease, mainly of 
man, caused by Mycobacterium leprae. The physical manifestations of infection are 
determined by the cell mediated immune response spectrum of the infected individual. 
Those of low immune status present as lepromatous leprosy (LL), a multi-bacillary condition 
of high infectivity. Those of high immune status present as tuberculoid leprosy (TL), a 
paucibacillary condition of low or non infectivity. Although palaeopathologically only these 
clinically and pathologically stable polar forms can be diagnosed and differentiated, there are 
other unstable clinical presentations within the immune spectrum which cannot be diagnosed 
palaeopathologically. 
 
 
 
Despite its prominence and long history, many aspects of the biology of leprosy remain 
poorly understood, as it is not possible to cultivate the organism in the laboratory. In the 
developed world clinicians rarely encounter the physical manifestations of this disease, 
particularly the advanced stages of the condition. Beyond text books there are few training 
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tools that can illustrate the development of the condition to medical students who may still 
encounter this if working in the developing world. 
 
The rapid digitisation project entitled “From Cemetery to Clinic” utilised 3D laser scanning to 
create textured three dimensional models of human bones from the Medieval cemetery at 
the leprosarium of St. James and St. Mary Magdalene in Chichester, England. Of the 384 
individuals in the cemetery, 75 were originally recorded as showing changes in their bones 
consistent with leprosy (Magilton et al 2008) and this project sought to document the most 
important changes across this assemblage. 
 
A total of 450 bones from 49 individuals with leprosy were scanned during the five month 
project. 159 bones were textured with high resolution photographs to produce realistic 3D 
models. Given the paucity of archaeological assemblages that encompass leprous 
skeletons, our intention was to use a searchable GIS format to present the contextual 
information and spatial relationship of these burials from the excavations that took place 
between 1986-87 and 1993, linking to the digitised specimens and palaeopathological 
information/ clinical descriptions. Furthermore, to complement these archaeological cases 
we have digitised an important archive of over 450 radiographs taken 30 years ago in 
Ethiopia of living patients with leprosy. Together with clinical descriptions of the observed 
bone changes, these historic radiographs provide a bridge between modern cases and the 
major pathological remodelling seen in the morbid specimens from the former leprosarium at 
Chichester. 
 
The 3D models and radiographic archive are online, with archaeological contextual data to 
follow shortly at http://www.barc.brad.ac.uk/FromCemeterytoClinic/index.php and may be 
accessed from our new splash page www.barc.brad.ac.uk/3dbones. This resource is 
intended for clinicians, students and researchers from a wide range of disciplines who are 
interested in the physical manifestation of untreated leprosy in the human skeleton.  
 

3 Main Body of Report  

3.1 Project Outputs and Outcomes 
 

Output / Outcome Type 
(e.g. report, publication, 

software, knowledge built) 

Brief Description and URLs (where applicable) 

Project website  This draws together the varied project outputs, including a project 
overview, guide to understanding leprous changes to the skeleton, 
digitised historic radiographs from Ethiopia, 3D scan data for online 
viewing in PDE format, and as high resolution downloads linked to texture 
images. Comprehensive palaeopathological and clinical descriptions offer 
a detailed insight into the changes both at a specimen level and of the 
effect that the chronic disease would have had on each living patient. 
Geo-referenced archaeological site plans will be incorporated shortly to 
provide an additional way of understanding and searching this 
assemblage through the associated contextual information…‟from 
cemetery to clinic‟. Furthermore there are example object movies and 
Contains an introduction to the project, examples of radiographs, clinical 
descriptions and examples of untextured and textured laser scans in .avi 
and MP4 formats 
http://www.barc.brad.ac.uk/FromCemeterytoClinic/index.php 

New research findings Detailed examination of the Chichester assemblage has enabled the 
finding of previously unidentified bone lesions, sequelae of motor nerve 
dysfunction and added new understanding of the pathogenesis of cranial 
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changes in leprosy with new diagnostic palaeopathological criteria. 

Conference (oral) 
presentation to expert 
audience 
(Osteoarchaeologists & 
Palaeopathologists) 

Rebecca A. Storm, K. Manchester, A. D. Holland, R. 
Holgate, H. Ugail, J. Buckberry, C. Gaffney, and A. S. Wilson.  “From 
Cemetery to Clinic: New observations of palaeopathological changes in 
leprosy” presented at BABAO, University of Edinburgh. Friday 2

nd
 

September 2011 http://www.babao.org.uk/index/cms-filesystem-
action/babao_programme_2011.pdf (abstract on p36) 

Conference (oral) 
presentation to expert 
audience 
(Osteoarchaeologists & 
Palaeopathologists) 

Andrew D. Holland, J. Buckberry, C. Gaffney, C. Watkins, H. Ugail, R. A. 
Storm, K. Manchester, T. Sparrow, A. Ogden, R. Holgate, A. S. Wilson.  
„From Cemetery to Clinic‟: 3D Digitised pathological data from 
archaeological leprous skeletons. ” presented at BABAO, University of 
Edinburgh. Saturday 3

nd
 September 2011 

http://www.babao.org.uk/index/cms-filesystem-
action/babao_programme_2011.pdf (abstract on p25) 

Poster presentation at 
Research & KT showcase 
day 

This University-wide event was held at the University of Bradford on 
Wednesday 13

th
 April 2011 and was aimed at both an internal audience 

and at external visitors from research and commercial organisations 

Poster presentation and 
demonstration at Digital 
Humanities Symposium  

A one-day Digital Humanities Symposium - Virtualisation and Heritage 
aimed at showcasing new and emerging technologies/ methods held at 
the University of York on Saturday 25

th
 February 2012 

http://www.york.ac.uk/tftv/news-events/events/2012/digital-humanities-
symposium/ 

Public engagement event Presenting examples of our 3D models of leprous lesions and a 3D laser 
scanning workshop in the “Exploring New Archaeological Worlds” event at 
the British Science Festival, University of Bradford. Monday 12

th
 

September 2011 
http://www.britishscienceassociation.org/forms/festival/events/showevent2
.asp?EventID=493 

Project blog http://fromcemeterytoclinic.blogspot.com/ 

Reports 1) Project plan 
http://www.jisc.ac.uk/media/documents/programmes/digitisation/cemetery
projectplan.pdf 
 
2) Final report – this document 

Journal article The following outputs are in preparationas journal papers based loosely 
on the BABAO conference presentations and will be submitted to relevant 
peer-reviewed journals. 
 
1) A method-based paper (journal tbc) 
„From Cemetery to Clinic‟: Safeguarding Fragile Pathological Lesions On 
Archaeological Leprous Skeletons using 3D digitisation 
Proposed authorship: Andrew Holland, Chris Watkins, Tom Sparrow, 
Rachel Holgate, Rebecca A. Storm, Keith Manchester, Alan Ogden, Jo 
Buckberry, Hassan Ugail, Chris Gaffney, and Andrew S. Wilson 
 
2) A clinical output (journal tbc) 
„From Cemetery to Clinic‟: Re-appraising Palaeopathological Changes in 
Archaeological Leprous Skeletons Using Clinical Interpretations 
Proposed authorship: Rebecca A. Storm, Keith Manchester, Andrew 
Holland, Rachel Holgate, Alan Ogden, Chris Watkins, Tom Sparrow, Jo 
Buckberry, Hassan Ugail, Chris Gaffney, and Andrew S. Wilson 
 
We also anticipate a number of general outputs that will more broadly 
showcase the work of the „From Cemetery to Clinic‟ project and the larger 
„Digitised Diseases‟ project that has developed from this pilot work. These 
will be targeted at journals such as The Lancet, Current Archaeology, The 
Archaeologist, or British Archaeology 

Digital data 450 Scanned bones/fragments from 49 skeletons, together with 
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palaeopathological and clinical descriptions 
159 textured bones and 122 PDE bones 
 
10 Bones in object movie format and 30 rendered movies 
 
461 Clinical radiographs with descriptions 
 
58 Scanned plan drawings showing the skeletons insitu 
Digital data is being archived with the Archaeology Data Service, York 

 

3.2 How did you go about achieving your outputs / outcomes? 

The principal aim of the project was the creation of a unique interactive resource on the 
pathological manifestations of leprosy from individuals interred at the cemetery attached to 
the hospital of St James and St Mary Magdalene at Chichester, West Sussex. We used an 
innovative approach to the 3D digitisation of skeletal elements, using a FARO Quantum Arm 
with V3 laser to capture aligned 3D digital surface data. Due to time constraints the priority 
was to digitise only the skeletal elements that show significant evidence of leprous changes. 
The scanned data was surface rendered with texture photographs to offer clear visualisation 
of surface changes to the bone. The rendered models were augmented with excavation 
records and clinical radiographs from living leprous patients. The material from Chichester is 
internationally renowned, as skeletal examples of leprosy from well-defined contexts are 
exceedingly rare. The material is only used by defined student groups at present. However, 
the creation of textured 3D models viewable online offers access to other student groups as 
well as the general public.  
 
Within the project we had a number of objectives:  

 to optimize the 3D scanning of osseous materialusing a variety of skeletal elements, 
whilst recognising that leprous changes are usually manifest in the peripheral 
skeleton of upper and lower limbs, and cranium.  

 to prioritise leprous skeletal elements from the Chichester skeletons and record these 
leprous skeletal elements using 3D laser scanning and digital colour photographs;  

 to convert the raw point cloud data to fully-textured 3D models by generating clean 
polygon meshes and applying photographic texture to the 3D mesh, recognising the 
need to develop and refine the processes from the outset;  

 to digitise the archive of historic clinical radiographs from Ethiopia  

 to create an interactive web-resource that hosts both images and decimated 3D 
models for rapid searching and viewing online, with the opportunity to download the 
fully textured high resolution scan data;  

 to incorporate searchable GIS-linked plans from the original excavation records 
archived with Chichester District Museum, and link this data with the scanned 
osteological specimens and associated descriptions; 

 to trial the interactive resource with current Masters students studying human 
osteology and palaeopathology and ensure wide-ranging impact and engagement 
with this interactive resource both across different taught disciplines and with the 
wider public via our project partner Chichester District Museum;  

 to work with the IT infrastructure team at Bradford and the Archaeology Data Service 
(ADS) in York (http://ads.ahds.ac.uk/) to ensure long-term sustainability of the entire 
digital archive in an appropriate searchable format. 
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3.3 What did you learn? 
The project was an ambitious pilot project that has successfully delivered much of its stated 
aims with additional benefits along the way. 
 
Evaluation Activities 
Fundamental to the project ethos was the ability to faithfully record at high resolution, unique 
and fragile skeletal specimens exhibiting leprous changes. This builds upon key concerns 
raised more than ten years ago in relation to the pressures facing osteological collections 
used both in teaching and research (Caffell et al 2001) and the need for collections 
management strategies that ensure damage limitation (Janaway et al 2001). As such the 
method developed as part of „From Cemetery to Clinic‟ offers a solution to help to safeguard 
skeletal specimens for the longer term. 
 
We successfully evaluated the use of a Faro QuantumArm with V3 laser during the design of 
„From Cemetery to Clinic‟ and expanded this testing once the project was funded to ensure 
that variously sized and shaped bone elements could be accurately recorded. As the project 
progressed we evaluated the length of time taken to scan each bone, which has helped us to 
refine estimates for the new „Digitised Diseases‟ project. Texture photography methods were 
optimised to ensure that even lighting and accurate exposures produced consistent results 
for each of the bone specimens. 
 
Post-processing methods for the 3D digital data have been refined throughout the project to 
address the different requirements for archive formats and display formats. We have used a 
variety of software solutions because of the advantages that these different packages offer 
for different operations. Since Polyworks Modeller software (Innovmetric) is compatible with 
both capture of scan data using the Faro QuantumArm and rendering, we use this to convert 
point cloud to surface representation, removing noise, cleanup of the mesh and hole-filling 
and we have found this to be a good solution for the initial post-processing stages. We have 
followed this with mesh reduction using Meshlab (ISTI-CNR); UV texture mapping using 
Maya (Autodesk) and painting texture using Mudbox (Autodesk). It was recognised during 
this project that quality control steps were required at a number of points and this has helped 
inform the need for a more detailed management database as part of the „Digitised 
Diseases‟ project. Checks are needed 1) during specimen selection, to ensure that scan 
effort is targeted to the best possible specimens; 2) once the scan data is captured, to 
minimise the impact of artefacts resulting from the scan process; 3) to ensure that once 
converted to mesh data it is without holes, and to reduce any noise; 4) to ensure that once 
UV mapped any photographs provide adequate coverage of the mesh, with maximum detail 
and minimum distortion; 5) to evaluate data converted to PDE format and ensure that any 
aberrations were picked up prior to their upload to the web.  
 
The use of a diverse range of output formats was considered advantageous for a number of 
reasons. We wanted 1) the opportunity for users to view specimens using thumbnail images 
and to manipulate digitised specimens using compressed file sizes via the PDE method for 
speed of upload in a Silverlight viewer; 2) the ability to download and freely view the fully 
textured scan data via readily supported OBJ format (with clear recommendations of suitable 
software that would enable viewing, such as Meshlab); 3) to showcase some of the best 
examples – available as web-embedded object movies and as avi, mp4 and YouTube video 
formats. 
 
Research Activities 
The project has been a significant boost to research, serving as a catalyst for a number of 
activities. The development of an approach that combines both palaeopathological and 
clinical descriptions of the individual cases is a novel approach that together with the 3D 
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models offers a graphic illustration of the disease conditions and extends the relevance of 
the project to modern medicine. This has provided a fundamental structure for the larger 
project „Digitised Diseases‟. Partnership with the Centre for Visual Computing has afforded 
us access to some of the latest methods for the decimation of 3D digital data. The project 
both serves as a very good illustration of the potential of the PDE method and as a test-bed 
for further refinements that have afforded mutual benefit to both the project and Tangentix. 
 
Significant within the project has been the opportunity to re-assess the skeletal assemblage 
from Chichester which has resulted in the identification of a number of new cases of leprosy, 
with some further possible cases also described. In both LL and TL there are skin 
manifestations which, in LL are grossly mutilating and multi-bacillary and in TL may be 
sparse and are pauci-bacillary. This soft tissue manifestation is of hitherto unrecognised 
palaeopathological significance, but in this project sequelae of the skin changes in LL have 
been identified. In both LL and TL there is peripheral sensory nerve damage leading to skin 
and deep tissue anaesthesia, with sequelae of trauma, secondary opportunistic pyogenic 
bacterial invasion and bone change in both upper and lower limbs. The bone changes 
observed and recorded in previous literature have been extended and refined within this 
project. There is motor nerve damage leading to specific muscle group paralysis, with 
resultant bone abnormalities, Previously unidentified bone lesions, sequelae of motor nerve 
dysfunction, have all been recognised in this research. Although the specific rhinomaxillary 
changes in LL are, morphologically, well documented in the literature, this project has added 
to the diagnostic palaeopathological criteria of the facial changes in leprosy, and has 
investigated and proposed a pathogenesis for cranial changes in leprosy to be published as 
a major output from this project. 
 
User Testing 
The over-optimistic estimate for the likely number of scans offered little opportunity for user 
testing within the lifetime of the project, simply because digitisation and texturing was 
ongoing until late in the project, with web delivery delayed as a consequence. However, we 
have since been able to canvass opinion, both via our current osteology Masters and 
postgraduate research students, a unified splash page for 3D bones work at Bradford and a 
common project email recently established to host both „From Cemetery to Clinic‟ and 
„Digitised Diseases‟. In addition we have also received feedback at a number of road-show 
opportunities at conference events held at Bradford, Edinburgh and York. We envisage a 
more detailed evaluation of outputs from both „From Cemetery to Clinic‟ and „Digitised 
Diseases‟ within the timeframe of the new project. The overwhelming comment was that the 
use of photo-realistic texturing was extremely valuable to understanding both the condition of 
the archaeological bone and interpreting the nature of the pathological lesions. 
 
Learning experiences 
The project was a valuable learning experience for a variety of reasons. Its function as a pilot 
project allowed us to develop a close-knit team within the Institution (drawing together two 
different research groupings from the Biological Anthropology Research Centre and the 
Centre for Visual Computing) and establish a variety of clear project roles that has stood us 
in good stead for the development of the „Digitised Diseases‟ project. Similarly we have 
noted the importance of continuity throughout the project, with staff being engaged 
throughout the project lifetime. Working within an academic environment was a real asset, 
given the tight project timescales and the need to use highly skilled staff. Not all named 
project staff were available at the project outset, but we were able to rapidly bring on board 
another skilled researcher to ensure that the project commenced as envisaged on 1st March 
2011. The fact that this researcher was not named on the project provided some initial 
headaches with human resources. 
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The involvement of placement students and project interns was an extremely valuable 
experience for both parties. We found that a series of training sessions provided within the 
project team was a valuable way to upskill and familiarise each other with disparate tasks 
undertaken within the project (e.g. osteology familiarisation sessions for the texture interns 
who had never encountered the subtle changes possible within human skeletal material – in 
otherwords showing them both normal and pathological bone). 
 
Within BARC we had one placement student who undertook much of the digitisation of 
archive materials (including maps, excavation plans and the historic radiographs), as well as 
contributing to the wider project through day-to-day sorting of skeletal material and upkeep 
of the project blog. In Visual Computing we had the benefit of four texture interns – a mixture 
of final year and Masters students who were able to put their visual artistry training into 
practice. The contributions of these staff were essential for the success of the project and as 
a measure of the success of this mentoring scheme we have successfully recruited one of 
the texture interns to one of the two visual artist positions within „Digitised Diseases‟. We 
also ran a successful Masters dissertation alongside the project work, examining the extent 
to which cutmarks in fresh and weathered bone can be recorded with accuracy using 3D 
laser scanning. We ensured from the outset that the scan data needed for the dissertation 
was accommodated outside of times when the scanner was in use for the project.  
 
As the project progressed we recognised the importance of a regular set of updates (via our 
project blog) was a valuable way of communicating our research to the wider community. 
Again this was a useful testbed to ensure that we had an effective pitch from the outset of 
the new project „Digitised Diseases‟.  
 
Given the short duration of the project much of our energies were directed towards data 
collection/ digitisation activities. Since our original estimates for numbers of bone elements 
that could be scanned proved to be over-optimistic, despite initial trials, this placed stress on 
different parts of the project delivery. As a consequence, we continued to collect scan data 
and texture photographs into the final weeks of the project which left little time for the 
handling and web serving of the diverse digital data. Another failing was in not having our 
web development ongoing from the outset. In part this is because we set aside resources to 
outsource to a researcher on an ad hoc basis to undertake the web development, with this 
envisaged for the later stages within the project. We have rectified this for the current 
„Digitised Diseases‟ project with a part-time post for the duration of the project. We also 
discovered that the PDE method demanded a fully hole-filled mesh and that this labour-
intensive process, undertaken solely by part-time RA2 for quality assurance, was in itself a 
rate-limiting step, along with the time taken to do the UV mapping and texturing of each 
element. File formats used at each step of the process, with both delivery and archiving in 
mind, was not undertaken consistently across the team, with this not fully picked up until 
data was assembled for web delivery. Again these have been crucial findings ahead of 
archiving with the Archaeology Data Service in York and in the design of the „Digitised 
Diseases‟ project where we have ensured that the hole-filling, UV-mapping and texturing is 
undertaken by full-time staff supported by project interns.  
 

3.4 Immediate Impact 
The project has provided a wake-up call in terms of digital sustainability within the Institution. 
We always envisaged using the extant BARC relational database developed using an AHRC 
grant in 2003 to provide a dynamic search tool for use with the project output, since this 
database houses detailed records of our skeletal holdings. The original database was 
effectively hosted on its own server within the Computer Centre using a virtual machine (VM) 
structure but had not been reviewed or updated since it was established. Although the 
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researcher who was originally employed to create this was employed on „From Cemetery to 
Clinic‟ his access arrangements had lapsed and the academics who initiated the project had 
moved to other Institutions. Given the minimal cost of a VM structure, the Computer Centre 
has provided us with a new server and the logistics involving transfer over to the new server 
are in progress. Until all of the original BARC database and new data from the „From 
Cemetery to Clinic‟ project are migrated over, the user experience will continue to lack the 
GIS-search capability using the original archaeological records as envisaged.  
 
Engaging stakeholders: We have engaged with various stakeholders throughout this 
project. Firstly, two linked presentations relating to „From Cemetery to Clinic‟ were presented 
to an audience of Osteologists, Physical Anthropologists and Osteoarchaeologists at the 13th 
Annual Conference of the British Association for Biological Anthropology and Osteo-
archaeology at the University of Edinburgh in September 2011.  The audience was made up 
of researchers, academics and students and had an attendance of around 200. Attendees 
are generally from the UK, but there were a sizable number of attendees from Europe as 
well as the US and Japan.  
 
The first paper, presented by Rebecca Storm relayed the new pathological descriptions of 
leprosy that were generated during the in-depth re-examination of the skeletal material from 
Chichester. The second paper, presented by Andrew Holland, detailed the 3D laser 
scanning methodology. He discussed the benefits and methodological challenges of creating 
the 3D models and showed some of the finished rendered models. Both papers were very 
well received, generating very positive feedback in relation to the way that we had managed 
to faithfully reproduce the 3D bones. These presentations also stimulated discussion 
between the project team and others working on projects with obvious synergies.  
 
The textured models were also exhibited during the „Exploring New Archaeological Worlds‟ 
event at the British Science Festival hosted by the University of Bradford. The British 
Science Festival is one of Europe‟s largest science festivals, drawing an audience from all 
over the UK and further afield. The 2011 festival was comprised of over 250 events attended 
by the public, with a range of ages from school children to retired people. Participants were 
able to explore the finished 3D models and understand their value as a teaching aid and as 
a means of preserving fragile skeletal material. Many attendees also took part in a 3D laser 
scanning workshop run by the Centre for Visual Computing and seemed to thoroughly enjoy 
seeing how 3D models are produced.  
 
The project has had very positive feedback from staff and students within our department 
and the wider academic community within the University. The audience at the Edinburgh 
meeting were very positive about the project and could see how they would personally 
benefit from such a resource. The presentation also stimulated discussions with researchers 
in other areas with obvious synergies, prompting the need for a network to keep pace with 
other researchers seeking to work with human remains and digital technologies. 
 
A recent comment at the York Digital Humanities Symposium came from the sister of a 
student who had worked with the Chichester assemblage as part of her Masters project 
about five years ago. Based on her impression of the digital content this individual had 
passed on links to the project pages during the meeting and had received very enthusiastic 
responses based on our approach at safeguarding this valuable resource. 
 

3.5 Future Impact 
The success of the „From Cemetery to Clinic Project‟ has formed the basis for a much larger 
project, also funded by JISC entitled „Digitised Diseases: informing clinical understanding of 
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chronic conditions affecting the skeleton using archaeological and historical exemplars‟ that 
commenced on the 1st November 2011. From Cemetery to Clinic provides a valuable 
template for this new project which will allow for the digitisation of a much wider range of 
pathologies in world renowned skeletal collections in Bradford and London with the intention 
of providing a 3D resource for better clinical understanding of pathological lesions that are 
manifest on the human skeleton. 
 
The project also allowed for the re-examination of the important skeletal collection from 
Chichester to develop new criteria for recognising and describing lesions associated with 
leprosy. These findings will help palaeopathologists use standard terminology to describe 
this historically important disease in future research.  
 
„From Cemetery to Clinic‟ also allowed for the development of a new method for scanning, 
texturing and presenting digitised osteological collections. These are new developments in 
osteology/ biological anthropology and we are in the process of writing a paper for academic 
dissemination that we hope should help form the basis of standards for producing 3D models 
of human bone, as digitisation projects become more important in widening access to and 
preserving fragile specimens.  
 

4 Conclusions 

General conclusions 
As a general conclusion the project was over-optimistic in what could be achieved during the 
timeframe. However, the project has been a successful trial of appropriate 3D 
documentation methods for the digitisation of osteological remains, which is the subject of 
one of our forthcoming academic paper outputs. Furthermore, the variety of output modes 
that we adopted ensures that the user can readily search, view and manipulate the web 
content and then download high resolution textured models for more detailed examination 
using a number of freely available software packages such as MeshLab. 
 
 
Conclusions relevant to the wider community 
The project outputs have been received with significant acclaim at a number of different 
venues. Our presence at the BABAO conference in Edinburgh and mention within the 
BABAO annual review has brought the project to the attention of many within the field of 
human osteology, many of whom are now following our progress with Digitised Diseases. 
 
The sustainability of digital data was brought to the fore with the lessons learnt from the 
hosting of the BARC database. In addition to the long-term stability provided by the archiving 
of digital data with the Archaeology Data Service, we now envisage a regular review process 
for the maintenance of the data derived from this and future digitisation projects. 
 
Conclusions relevant to JISC 
The Rapid Digitisation call was an ideal opportunity to trial new technologies that to date had 
not been successfully applied to the 3D documentation of osteological material. This 
approach clearly demonstrated the value in upscaling the project, with the larger Digitised 
Diseases project now underway. The methods used for bone can also serve as a useful 
template for 3D documentation of other cultural heritage materials.   
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5 Recommendations 

General recommendations  
The five month timeframe was always envisaged as a suitable duration for a pilot project to 
support further activities. Although this functioned well our experience was that we had been 
over optimistic with our initial estimates for the time needed to scan bone elements, given 
that complex and very porous structures (e.g. maxilla) demanded a lengthy scan and 
alignment/ processing time. The variance between file formats needed for display and 
archiving has become more apparent through the project. Furthermore, we found that the 
tight timeframes meant that some of the checking and evaluation procedures were pushed 
too late in the project. We recognise in the new Digitised Diseases project the need for 
regular and more frequent checks, together with evaluation from student and other groups. 
 
Recommendations for the wider community 
An important issue that we were unable to address fully during the lifetime of the project was 
that of uptake by a wider community. We are very conscious of the importance of this within 
the larger Digitised Diseases project and will be ensuring wider public engagement as part of 
museum events, with closer involvement of the Centre for Educational Development and 
participation at their annual learning and teaching conference held at the University of 
Bradford. 
 
Recommendations for JISC 
The involvement of project interns, placement students, and dissertation students was 
extremely valuable to the success of the project. We saw this relationship as being of mutual 
benefit and ensured that wider continuing professional development, training activities and 
project meetings involved all team members.  
 

6 Implications for the future 

It is evident in speaking with others within the academic community that our project serves 
as the first of its type. This project has shown that pathological type specimens can be 
accurately and realistically reproduced in a digital format. This has obvious benefits in terms 
of preserving very fragile, irreplaceable material, as well as widening access to students and 
researchers in a diverse range of disciplines such as medical sciences, forensic sciences, 
physical anthropology and medical history.  
 
The Chichester assemblage is of international importance since few leprosaria cemeteries 
have been extensively excavated (it remains the only large scale excavated and published 
archaeological assemblage of leprosarium patients in the UK, and one of a handful 
worldwide). With the successful completion of the project, 3D models of bones affected by 
leprosy can be viewed online by any researcher with an interest in leprosy and the wider 
public. When our searchable GIS content is available on the new server this will provide a 
new format for understanding the archaeological excavations to complement the original site 
monograph (Magilton et al. 2008). The combined result is a unique teaching and research 
tool for understanding the disease progression of leprosy in patients without access to 
modern therapies, seen within the archaeology of its Medieval context.  
 
Whilst the funding for this project is completed, „From Cemetery to Clinic‟ will compliment the 
new Digitised Diseases project now underway in which we are now scanning a wide range of 
pathological type specimens – from tuberculosis, to cancers, to Medieval battlefield trauma. . 
However, we will continue to update both websites to ensure that there is a consistent user 
experience with both projects. The raw data scans will be archived by the Archaeological 
Data Service (ADS) based in York and JorumOpen. The raw data scans will be freely 
available to download and view in free software, such as MeshLab.  
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