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Abstract 
A watching brief carried out during March 2009 and June 2010 at the site of the former 

remains. Further remains were found in a disturbed layer. Dating evidence from assessment 

stratigraphic analysis, suggests that these remains dated to the 18th and 19th centuries and 

Osteological analysis of the human remains from the waste pits produced intriguing 

diseases of the Worcester population and its function as a teaching hospital. A bias 
towards males was observed in the population, and whilst all ages were represented, 
the majority of the skeletal elements were adult. The remains revealed evidence of high 

associated with butchery. 

contemporary metropolitan hospitals and anatomical study schools suggested that, whilst 
the pits contained skeletal material representing hospital waste from amputations, evidence 

opportunity arising to examine remains and body parts. The distinctions made today in 

then have been less strictly adhered to in Victorian medical investigations. The assemblage 

a provincial hospital, importantly provides physical evidence of the striving for an ethical 
balance between providing successful surgical treatment and the pressures deriving from the 
legal restrictions placed upon pioneering medical researchers of the period. 

go to next page 
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Figure 1: Location of the pits containing human remains 
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Introduction 
The aim of this report is to present the data collated from the osteological analysis of human 

go to next page 
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The archaeological deposits and artefacts 
by C Jane Evans, Simon Sworn and Simon Woodiwiss 

human remains survive in situ

Plate 1: Human remains within the shallow pit 5004 (photo: Tim Cornah) 

Plate 2: Human remains within the deeper pit 5013 (photo: Tim Cornah) 
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Plate 3: Human Remains within the shallow pit 10004 (photo: Tegan Cole) 

th century terminus post 
th
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has been allocated a 
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on handles for medical tools declined after c
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completely and tools may also have continued in use for some time. The shaft has a 

1

0 100mm

2

3
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wood
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Figure 2: Medical instruments 

produced later than c
c

th century 

op cit
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Plate 4: Glass stopper 

c

th century date 

staff. 

th th century type. The remaining 
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at the Worcester Royal Infirmary (Hastings 1841) at the Worcester Royal Infirmary (Hastings 1841) 
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st st

McMenemey
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Figure 5: Summary of cases reported by age and sex (Hastings 1841) 

It is clear that Hastings had a specialist interest in understanding the disease prevalence 

go to next page 
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by contemporary physicians such as Arlidge and Hastings eventually culminated in the 
recognition of the role of occupation in disease aetiology and improvements of conditions 

recognised professional medical practices and authoritative bodies in addition to studies of 

McMenemey
Hastings 

be rather primitive and consisted of the administration of medicines such as spirit of nitrous 

go to next page 
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The physical evidence 

Methods and process 

Standards for data collection from human skeletal remains by 
The database has been included in the site archive. 

photographs have been used for illustration and a full digital image archive of 
all pathologies and any other features of interest has been provided. 

Reasons for the analysis 

Age assessment. 

go to next page 
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to et al 

et al

Preservation of material 

according to those guidelines set out by 

of the individual can also be an underlying contributory factor to state of preservation of 

Figure 6: Preservation of the disarticulated skeletal remains 

go to next page 



Figure 7: Comparison of elements present at Worcester Royal Infirmary in 
     relation to the disarticulated assemblage from St Andrew’s, Worcester (NISP) 
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r 

information can potentially be gained from the remains. 

for obtaining data. 

go to next page 



MNI collated Context MNI by contex assemblage 

3 
Total 27 19 

Table 1: Estimated minimum number of individuals, 
calculated by context and from the collated assemblage 

to previous view 

Figure 8: Completeness of disarticulated skeletal elements 

Minimum number of individuals 

depositional events. 

accurate than the collated assemblage estimate due to the distinct nature of the features. 
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Age group MNI by context
(c) 

MNI collated data 
(cd) 

Total 27 20 

Table 2: Minimum number of individuals by age 

go to next page 



Figure 9: Comparison of age distributions from 19th century hospital populations (MNE).
 Key; WRI Worcester Royal Infirmary, NRI Newcastle Royal Infirmary, MCG Medical College of 

Georgia, CSAS Craven Street Anatomy School, RLH Royal London Hospital 
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Sex N = % 

Total 58 100.0 

Table 3: Number of individuals by sex 

et al

go to next page 



Figure 10: Comparison of male to female composition of skeletal assemblages (MNE). 
Key; WRI Worcester Royal Infirmary, NRI Newcastle Royal Infirmary, RLH Royal London Hospital 

to previous view 

et al

Sex Very young adult Young adult Middle adult Old adult 
Male 3 

Female 

Table 4: Demographic data of disarticulated sample 

formula provided by Trotter

go to next page 



Figure 11: Comparative rates of relative pathology prevalence according to aetiology 
(number of identified specimens, NISP) 
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and endemic diseases. 
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congenital issues concerning the delayed development of the cartilagenous vertebral 

Pathology No Total no elements TPR (%) 

Rib malformation 

Table 5: Summary of congenital conditions (TPR – true prevalence rate) 

pars interarticularis

presence of secondary osteoarthritis of the vertebral body. 

go to next page 



to previous view 

Plate 5: Malformed talus (ID 1083; normal on left for comparison) 

Metabolic conditions 

n = 

et al

inferences regarding prevalence of cribra orbitalia in the population from the Worcester Royal 

As illustrated in 

Staphylococcus 

go to next page 



(ID 790; normal on left for comparison) 

Element No Total no of elements TPR % 
Tibia 
Rib 
Fibula 
Femur 
Radius 

Humerus 

Ilium 3.3 

Table 6: Summary of inflammatory conditions 
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aureus

compromised by the fragmentation of the assemblage. Alternative diagnoses of conditions 

go to next page 
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Hastings

Plate 7: Large resorbed bone lesions in os coxa (ID 158) 

n

of brucellosis or possibly mycotic infection cannot be ruled out. This is also true of a 

Plate 33

noted by Ortner

Roberts et al Mays et al
Hastings

go to next page 
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et al

Plate 8: Extensive periostitis and gumma indicative of syphilis, tibia (ID 40) 

n 

go to next page 



Plate 9: Large well defined area of periostitis and resorption 
possibly representing syphilis or an infected leg ulcer (ID 901) 

to previous view 

remodelling indicates that syphilis may have been responsible for these changes to the 

n 

et al et al 
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Plate 10: Septic arthritis (patella ID 857) 

Trauma No Total number of elements TPR % 

3 

6.3 

Fracture rib 

Table 7: Summary of observed trauma (TPR – true prevalence rate) 

Trauma 

go to next page 



Plate 11: Avulsion of the tibial tubercle, also 

to previous view 

leaves a characteristic raised horizontal bone ridge across the anterior surface of the bone. 

age at death could be ascribed to these cases. 

go to next page 
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high collagen levels. 

bone 

go to next page 



Element Number Total number 
joints observed TPR % 

Humerus 
Femur 
Ilium 6 
Thoracic vertebra 
Lumbar vertebra 
Rib 

3 33.3 
Tibia 

Table 8: Summary of degenerative joint diseases/osteoarthritis observed in the 
disarticulated population (TPR – true prevalence rate) 

to previous view 

inferred that they occurred at or around the time of death. 

McMenemey

n
muscle attachment sites. 

Joint disease 

go to next page 



to previous view 

radiographic investigation to aid diagnosis. 

et al

Disease Caries Calculus Ante-mortem 
loss Abscesses Enamel hy-

poplasia 

6 6 6 

Table 9: Dental disease prevalence rates for the adult disarticulated material 

go to next page 
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Edges of trepanning 

Plate 14: Frontal bone (ID 745) exhibiting the 
smooth rounded edges of healed trepanation 

Miscellaneous 

sclerosis of the margins. It is possible that the lesion might have been caused by a sinus 

are clinically observed to be arteriosclerotic in aetiology. 

go to next page 
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Plate 15: Endocranial erosion of occipital bone (ID 654) with porotic woven bone 

Plate 16: Erosive lesions of thoracic vertebrae likely to indicate the presence of an aortic 
aneurysm 

go to next page 
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asymptomatic in themselves but their presence can indicate underlying health issues. 

By Tania Kausmally and Gaynor Western 

the results of medical intervention. There are three main categories of treatment of the body 

but these are by no means mutually exclusive. 

n

go to next page 



Plate 18: The interior of a dissecting room in Edinburgh, 

to previous view 
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Plate 19: A lecture theatre at the Hunterian 
Anatomy School,Great Windmill Street, London. 1830 

Methodology 

upon Reichs

Knife mark Saw mark Axe mark 

Visible striations 

chattering 

go to next page 



Site Abbreviation Date Reference 

Worcester WRI 

RLH century 

Oxford AMO 

London pers comm 

Table 11: Archaeological investigation of medical establishments, showing abbreviations used in 
this report. (wip – work in progress; * – reports available to the author) 

to previous view 

separately. 

Analysis 

zooarchaeological approach based on disarticulated remains based on 

based on three categories. 

category. 

and sex. 

go to next page 
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methods to zooarchaeological and forensic approaches or a combination of the above. This 
has resulted in a high degree of variability of analysis and has limited the scope for direct 

Results 

Prevalence rates of cuts 

Category Total Total % element of all bones 

Mandible 6 33.3 
6 

Humerus 
Radius 

bone fragments 
Hand 
Vertebrae 

Ribs 
Pelvis 6 

Femur 
Tibia 
Fibula 3.6 
Patella 6 
Foot 

Total 1828 100 236 12.8 100 

Table 12: NISP distribution of Worcester Royal Infirmary showing total number of fragments 
present within each category and the NISP of modified elements 

36 go to next page 



Figure 12: Percentage modified skeletal fragments within each skeletal category, based on 
number of identified specimens (NISP). 

N = number of identified specimens (NISP)/n = NISP with modifications 

to previous view 
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Figure 13: Percentage modified elements based on distribution of all skeletal elements. Based on 
number of identified specimens (NISP). N = number of identified specimens (NISP)/n = NISP with 

modifications 

adults. (Newcastle Royal Infirmary distribution based on the crania only. Medical College Georgia 

go to next page 



to frontal bone above the eye orbit (top) and craniotomy cut (bottom) 

to previous view 

Element N = Calvarium Longitudinal Transverse Oblique Trepanation 
Frontal 6 
Maxilla 
Zygomatic 
Parietal 
Temporal 
Occipital 
Mandible 

Total 26 20 7 21 5 1 

Table 13: Number of sawn elements of the skull and cut direction for each skeletal element 

go to next page 
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order to perform a calvarium cut the bone is scraped clean from external soft tissue leaving 

Holden 
calvarium in his Manual of Dissection of the Human Body

Plate 21: Several parallel incisions from defleshing prior to craniotomy (ID 653) 
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with cuts to the superior area and both sides (ID 667 and 668) 

to previous view 

.
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et al

they may have been performed by students practicing surgery rather than actual surgical 
intervention. 

c

Manual of 
dissection of the human body Holden
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Plate 24: Sectioned mandible (ID 1288) exhibiting removal of the coronoid process. 

to previous view 

It is clear that the superior section of the mandibular ramus has been removed through 

Holden describes to remove the zygomatic arch lying anatomically superior 
to the coronoid process or could represent a failed attempt at the second cut to remove 

had previously been sectioned sagitally at the mentum. 

Long bone cut 
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Location of bi-
section Saw direction Cut num-

bers 

Context/limb
bone 

To-
tal 

cuts 
Prox Mid Dist AP PA LM ML SI N/A One Mul-

tiple 

5003 

Humerus 3 
Radius 

3 3 
Femur 3 
Tibia 6 3 
Fibula 3 6 
Total for 5003 66 21 20 16 29 4 2 12 0 18 63 3 
5001 

Humerus 
Radius 

Femur 
Tibia 3 3 
Fibula 
Total for 5001 14 4 1 9 3 1 1 4 0 5 14 0 
5008 

Humerus 
Radius 

Femur 
Tibia 
Fibula 
Total for 5008 3 1 0 1 2 0 0 1 0 0 3 0 
10003 

3 3 
Humerus 
Radius 

Femur 
Tibia 
Fibula 
Total for 10003 5 2 0 3 4 0 0 0 1 0 5 0 

Grand total 88 28 21 29 38 5 3 17 1 23 85 3 

Table 14: Sites of election for bisection and direction of limb bones at Worcester Royal Infirmary 
for each context 
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th th centuries such practices may have been necessary due to 

or infected limb or as part of practicing surgical procedures in the dissection room. Table 

fragments that have no epiphysis attached. 

Plate 25: Distal left femur (ID 801) demonstrating a single direction cut 
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Plate 26: Left tibia (ID 896) demonstrating a rotating sawing action and a large breakaway notch 

Extremities 

performed after the foot had been separated from the tibia. 

talus or the calcaneus. 

Torso 

Vertebrae 

dissection and according to Holden

unless the spinal cord be examined soon after death and before removal of the brain. The 
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Plate 27: Dissected cervical and upper thoracic vertebrae 
from context 1003 with bisected axis (second cervical vertebra) 

pars interarticulares

cut posterior to the facet across the pedicle behind. This cut could only have been made from 

more involved process of anatomical preparation or investigation. 
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sections during anatomy classes or to expose soft tissue during anatomical demonstrations. 

et al 

Ribs, sterna and clavicles 

nd to the 6th

further cuts may be seen on the central portion of the ribs in order to expose the internal 

end. It is not uncommon to see the very tip of the sternal end severed in such a manner. At 

The 
peculiarly soft state of the structure of the lungs

Manual of the dissection of the human body, instructs the anatomist 
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N = % 

Table 15: Modifications noted on rib fragments 
(NISP = 582/17) 

to previous view 

et al

Hip (pelvis and sacrum) 

from posterior to anterior. 

th th
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The cuts of the iliac bones are less obvious but may have been carried out after the 

Plate 28: Bisected sacrum (ID 90) 

Plate 29: Bisected ilium (ID 96) 
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has accidently cut it. The cut of the inferior ramus is located more posteriorly and is angulated 

Plate 30: Pair of sawn pubic bones (ID 1289 and 1290), dorsal view 

Manual of Dissection of the Human 
Body

Holden also emphasises the importance of anatomical study of the structures surrounding 
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Shoulder (scapula) 

The arms are not commonly removed from the shoulder during dissection and it is not 

Element Cut n = Disease n = % cut bone with 
disease 

3 
Mandible 

6 

Humerus 3 
Radius 

Hand 
Vertebrae 

Ribs 3 
Pelvis 6 

Femur 
Tibia 
Fibula 
Patella 
Foot 
Long bone fragments 

Total 236 49 20.8 

Table 16: Rate of severed bones exhibiting evidence of pathology 

Cut bones with disease 
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Pathology Skull Upper
limb Torso Lower 

limb Total 

Infectious 3 3 
Trauma 6
Joint 
Metabolic 

Other 
Total 3 5 3 39 50 

Table 17: Disease categories recorded in cut elements 

amputation procedures. These may be the discarded portion of the bone once the amputation 

et al
amputated bones displayed evidence of pathological lesions and similar patterns in pathology 

mutually exclusive. 

Amputation 

th th centuries had to be rapid as people 
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th

Plate 31: Amputations of arm and leg with diagrams to illustrate how to perform the 
operations. Engraving by F Sesoni, 1749. Wellcome Library Image ref: ICV No 16851 

In 

or close to their upper ends. A similar procedure appeared to have been adapted by 

th

and b

th

go to next page 



to previous view 

elements. 
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Plate 33: Femoral head (ID 785) with large lytic lesion of 
the greater trochanter and cut mark to the femoral neck 

to previous view 

and b

System of surgery

bone or bones of a limb. 
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Particular distortions of a limb. 

mechanisation. 

notches. 

As can be seen from 
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ID no Element Side Age Site of elec-
tion Portion Pathology Observations 

Tibia Left third 

Large 

spur 

Humerus Left Adult 
Large 

spur 

Right Adult Proximal 
third Proximal 

Large 

Tibia Right Adult Proximal Enthesophyte 

Tibia Right Adult Proximal 
third cuts 

Tibia Proximal 
third Proximal 

Femur Left 

Femur Right Proximal 
striations 

Humerus Right 
striations 

Tibia Left Proximal 
third 

Tibia Left third periostitis 

Fibula Mid outline of 

circular 

Autopsies/dissection 

understanding the function and anatomy of the body. 

recent years mainly in the form of craniotomies and occasionally evidence of opening of 

et al

et al
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Anatomical preparation for demonstration 

the pelvis. An additional cut had been made in the superior portion of the head for a copper 

demonstration purposes. 

Plate 34: Femoral head (ID 786) with metal pin for 
articulation of a skeleton for the purpose of demonstration 
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Plate 35: Composite of radiographs of femoral head (ID 786) illustrating 
vertical plate and horizontal pin with fragment of bracket attached 

Plate 36: Radiograph of femoral head (ID 786; anterior view) 
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Plate 37: Ribs with penetrating metal wires and holes drilled 
for articulation of a skeleton for the purpose of demonstration 

Method of disposal 

illustrates that there may have been different origins and motives for the deposits. For 
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overlap to a certain extent in their composition and evidence of dissection is present in 

Figure 15: Percentage of elements present according to context (NISP) 

Figure 16: Percentage of bisected and elements present according to context (NISP) 
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context. 

contained all the specimens exhibiting direct evidence of being used as anatomical teaching 

being higher at the hospital site further supports this notion. The fact that limb bones are 

living patients or by the students on cadavers as part of their medical training. 
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Faunal remains 
By Tania Kausmally 

Introduction 

Faunal remains are not uncommonly uncovered from archaeological contexts of medical 
th th centuries and vivisections of 

Origin of Species

Worcester. 

Methods 

Results 

the contexts have in the instant been recorded as a single event. 

and one fully fused innominate providing an age of more than seven months. One fully fused 
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Element Cattle Sheep/ 
goat 

Large
mammal 

Medium 
mammal 

Thoracic 
Lumbar 

Vertebrae 

Rib 

Humerus 
Radius 

Feet 3 
Pelvis 
Femur 
Tibia 
Fibula 

Total 3 1 10 6 

Table 19: Identification of faunal elements (NISP) 

to previous view 
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Craven Street Anatomy School Medical College Georgia Ashmolean Museum Oxford 
NISP MNI NISP % NISP MNI NISP % NISP MNI NISP % NISP MNI NISP % 

Fish 
 3  3
 3 

 6 
Rabbit 

3  36 
Pig  3  6  3 
Horse  3

 3.3  3 

Large mammal 
Medium 
mammal 

 36 
Total 20 3 1493 30 297 852 

Table 20: Faunal species representation from Worcester Royal Infirmary and comparative medical establishments 

to previous view 
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th

th th

dissection for gibbeting in chains as part of capital punishment. The demand for bodies far 
Turberville
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cases. 

should be exercised given the limitations of the survival of archaeological deposits. 
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interpreted as representing amputations carried out in order to treat infected limbs. Tibiae 

recovered but these exhibited no evidence of anatomical dissection. The deposits of remains 

the tangible evidence this provides can an insight be gained into the physical realities of an 

from larger hospital collections. 
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 The Cambridge encyclopedia of human 
palaeopathology. 

 Developmental defects of the axial skeleton in paleopathology. 

in Victorian and Edwardian Britain.

A system of surgery. 

upon Tyne. 
th 

century medical training. 

St Martin’s uncovered: Investigations in the churchyard of 

 Guidelines to the standards for recording human 
remains. IFA paper no 7. 

Human Evolution, 5
 Standards for data collection from human skeletal 

remains 44

British Medical Journal,
th th century burial and earlier 

18 

 Human bones from archaeological sites: Guidelines for producing 
assessment documents and analytical reports

Edinburgh Journal of 
Medical Science, 5 (

Provincial 
Medical Surgery Journal 1 (

Journal of the Provincial Medical and 
Surgery Association, 145

Death, decay and reconstruction: Approaches 
to archaeology and forensic science
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 Health: Silicosis

A Manual of the dissection of the human body. 

 Information sheet 12. Dispensary bottles. 

th century deposit of anatomical remains and 

London c .

 William Hewson and the Craven Street Anatomy School – A private anatomy 
school in the 18th century. 

A history of limb amputation

 The analysis of animal bones from archaeological sites, 

Press 

 Practical surgery. 

American 
Journal of Physical Anthropology, 68

 The life and times of Charles Hastings, founder of the British Medical 
Association

Association. British Medical Journal, 1

American 
Journal of Physical Anthropology, 119

 The archaeology of animal bones. 
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Royal London 

Museum of London Archaeology 

 Journal of the History 
of Ideas 64

Medical and Surgical Practice

. 

Medicine and the reign of technology

 Death, dissection and the destitute.

Tubercle and Lung Disease, 

Health and disease in Britain from prehistory to the present day. 

 The archaeology of disease

Pericardial disease

 The juvenile skeleton.

 Textbook of disorders and injuries of the musculoskeletal system 

 The importance of cut placement and implement signatures to butchery 
interpretation

Science and 
archaeology

British Medical Journal, 2

The Lancet,

Lecture XIII Amputation of the thigh. The Lancet, 

Clinical lectures of diseases of the urinary organs 

Personal 

th A complete digest of facts occuring 
in the County since the commencement of the year 1800

 Orthopaedic pathology nd 
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th th century. 

The Boston Medical and Surgical Journal 86

Provincial Medical Surgery Journal, S1–3
. Available  . 
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