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Table 1 
Summary of the palaeopathological analysis, possible diagnoses, functional restrictions, grave goods, and notable funerary treatment 
for the individuals with physical impairment from the pre-Christian cemeteries. 

SK no.a 
Age/ 
sexb 

Physical impairment + possible 
diagnosesc 

Possible functional restrictionsc Notable funerary treatmentd Grave goodsd 

Apple Down1 

AD-7B 35–40, F 

Ankylosis of L3 + L4 via reactive bone 
formation; four cloacae within bone 
formation→ TB or vertebral 
osteomyelitis2 

- Tenderness, pain, swelling, limited 
movement, + neurological deficit if leakage 
into spinal canal (sensory loss, weakness)3 

- If TB: fever, malaise, + weight loss4 

Normative None 

AD-39 20–25, M 
Well-healed, mis-aligned fracture of 
proximal R femur5 

-  Abnormal/restricted gait Normative None 

AD-60 16–176, US 

Gracile, shortened long bones (more 
marked in lower limbs); increased 
FNAs; length of L tibia provides age 
estimate of 10–11 years7 (extreme 
stunting)→ para/quadriplegia 
(various possible causes: 
neuromuscular disease? poliomyelitis? 
cerebral palsy? stroke? spinal tumour? 
etc)8 

- Paralysis of lower limbs→ restricted 
movement 

- Urinary/anal incontinence, muscle spasms, 
+ pressure ulcers9 

- Visible disuse atrophy of arms + legs 
- Possible mental impairment10 (depending 

on condition) 
- May have required long term external care 

to ensure survival11 

L side (7.8%); flexed (16.8%); 
legs bent L (10.8%); stone 
packing (12.0%) indicative of 
the presence of a coffin 
(21.6%) 

None 

AD-111 45+, F? 
Severe osteophytic lipping of R 
femoral head resulting in medial 
rotation of femur→ OA12 

- Adduction deformity13→ probable 
restriction of movement + abnormal gait 

- Pain with radiation to buttocks, knee, shin + 
difficulty with long periods of walking14 

R side (10.3%); flexed 
(16.8%); S margin 

Pottery rim (3.2%) 

AD-152 20–25, M 

Diffuse porous + smooth PNB 
throughout appendicular skeleton; 
destruction of central/L frontal bone 
(some lytic, some taphonomic)→ 
treponemal disease15? HOA16? 

- Treponemal disease17: bone pain, soft tissue 
swelling, fever, tenderness, rash, syphilitic 
meningitis (confusion, deafness, ocular 
deficiencies), gummatous syphilis, + late 
neurosyphilis (vertigo, seizure, dementia, 
etc.) 

- HOA18: deep, aching/burning pain in 
affected areas, joint swelling, restricted 
movement, possible cutaneous 
involvement, + secondary HOA associated 
with severe internal illness 

Normative 
Knife (40.8%) 
Spear (12.8%) 
Shield (2.4%) 

Butler’s Field19 

BF-6 30–35, F 

Bilateral pseudarthroses on posterior 
surfaces of both scapulae→ posterior 
subspinous glenohumeral joint 
dislocation20 

- Pain, swelling, limitation of shoulder 
movement, + abnormal upper body 
posture21 

- May have been caused by epileptic seizure22 

Unphased; R leg bent, L leg 
straight (3.7%); narrow 
grave; buried away from main 
burial concentration (c.24 m) 

None  
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SK no.a 

(continued) 

Age/ 
sexb 

(continued) 

Physical impairment + possible 
diagnosesc  

(continued) 

Possible functional restrictionsc  

(continued) 
Notable funerary treatmentd 

(continued) 
Grave goodsd 

(continued) 

BF-65 45+, M 

Well-healed trauma to R 
frontal/zygomatic with displacement; 
anteroposterior shortening of R side of 
face with asymmetrical orbits 

- Possible neurosensory disturbance→ lock 
jaw + double vision23 

- Possible blindness from damage to 
orbit/eyeball 

- Possible brain damage from trauma to 
cranium24 

- Facial asymmetry + probable noticeable 
scarring 

5th – 6th century (‘Migration 
phase’); NW/SE (3.3% of 
‘Migration phase’ burials); 
supine (78.2%); flexed 
(32.4%); stone lining (8.1%); 
multiple consecutive burial 
(2.7%) 

Buckle (18.1%)  
Knife (33.0%)  
Spear (11.3%)  
Shield (5.0%) 

BF-75 30–35, M 

Fusion + kyphosis of T11–L2 with 
smoothed out lytic lesions on T6–T10 
+ large, smoothed out cavity between 
L1 + L2; lytic lesions with smoothed 
out interiors on superior aspects of 3 
rib heads→ TB25 

- Gibbus deformity→ hunched over 
appearance 

- Disruption of spinal cord→ possible 
paraparesis/paraplegia, urinary/anal 
incontinence, pain, sensory impairment, + 
abnormal gait26  

- Pulmonary TB: fatigue + persistent cough27 
- General symptoms of TB: weakness, fatigue, 

weight loss, + fever28 

7th – early 8th century (‘Final 
Phase’); skull propped up 
against side of grave (0.7%); 
lower half of skeleton absent; 
directly in line with (+ 
oppositely oriented to) 
burials forming clear SW 
margin of ‘Migration phase’ 
cemetery 

Knife (33.0%) 

BF-134 14–16, US 

Distal + posterior displacement of L 
proximal humeral epiphysis + 
shortening of L humerus; angulation of 
L radial head→ lateral angulation of L 
forearm; some flattening of R humeral 
head; deformation of R radial head + 
swelling of proximal diaphysis→ 
lateral angulation of R forearm→ 
traumatic injuries29? multiple 
epiphyseal dysplasia30? 

- Shortening of L humerus + abnormality of L 
shoulder joint→ restricted or abnormal L 
arm movement + possible pain31 

- Abnormality of R elbow→ possible 
restricted or abnormal R arm movement 

5th – 6th century (‘Migration 
phase’); buried in row of 
similarly oriented burials 
near SE margin 

Brooch (21.3%)  
Pin (20.8%)  
Bronze balance 
pan (0.5%) 

Edix Hill32 

EH-42B 
(Grave 18) 

17–25, F 

Rounding of nasal aperture margins, 
resorption of nasal spine + porosity of 
interior of nasal aperture; bilateral 
tibial periostitis [observed in Malim 
and Hines, 1998]→ lepromatous 
leprosy33  

- Rhinomaxillary syndrome→ nasal 
discharge, clogged airway, lips/ 
tongue/palate nodules, + saddle nose 
deformity34 

- Pain, loss of sensation in extremities, 
muscular paralysis, probable infection of 
foot via plantar ulcer, + difficulty with some 
activities involving feet35 

- Possible: skin lesions, hair loss, 
lagophthalmos, + blindness36 

Bed burial (1.5%) including 
wooden planks, metal cleats + 
eyelets; long grave; vertical 
sequential multiple burial 
(8.1%)→ incomplete remains 
of 2 further individuals 
overlying grave  

Unique grave 
goods→ see 
below* 

*Grave goods for EH-42B: 2 knives (39.2%); bead (26.4%); rod (25.0%); comb (6.1%); 2 necklace silver necklace rings (4.7%); sheep astragalus (0.7%); spindle whorl (2.0%); key 
(0.7%); iron bucket hoops + handle from oakwood bucket (0.7%); iron weaving batten (modified sword, 0.7%); sea urchin fossil (0.7%); funerary bed (11 iron eyelets, 6 iron 
cleats, 2 iron headboard stays) 
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SK no.a 

(continued) 

Age/ 
sexb 

(continued) 

Physical impairment + possible 
diagnosesc  

(continued) 

Possible functional restrictionsc  

(continued) 
Notable funerary 

treatmentd (continued) 
Grave goodsd 

(continued) 

EH-130 
(Grave 40) 

15–16, US 

Diffuse, irregular porous PNB across R 
ilium, ischium, + pubis→ non-specific 
infection/inflammation or 
osteomyelitis? 

- Pain in hip + buttocks, weakness, 
fever/chills, difficulty walking, + abnormal 
gait37 

Prone (2.1%); flexed 
(25.6%) 

Pot sherds (4.1%) 

EH-146 
(Grave 46) 

23–59, M 
Irregularly shaped lytic lesions with 
sharp edges throughout axial 
skeleton→ metastatic carcinoma38 

- Possible bone pain, cranial nerve palsy, + 
headache39 

- Pain in neck, back, + lower legs40→ 
abnormal gait? 

- Hypercalcaemia→ fatigue, deterioration of 
mental functioning, dysfunction of 
gastrointestinal, kidney, rectal, + central 
nervous systems41 

- May have required short term external care 
to ensure survival42  

Normative; long/wide 
grave 

Knife (39.2%) 
Buckle (30.4%)  
Spear (14.2%) 
Shield (10.8%) 

EH-322A 
(Grave 66) 

Adult, M 

Collapse of anterior L5 + ankylosis 
with S1 through smooth bony bridging; 
large oval cloacae within bony 
bridging→ TB43 

- Hypolordosis→ back pain44 
- General symptoms of TB: weakness, fatigue, 

weight loss, + fever45 
Normative; long grave 

Buckle (26.4%)  
Spear (14.2%) 
Shield (10.8%)  
Vessel mounts 
(2.0%) 

EH-440A 
(Grave 84) 

25–35, F 
Deformation of R elbow joint 
surfaces→ OA + possible infection of R 
elbow46 + fixed pronation of R forearm  

- Restricted use of R arm due to pronation 
fixation47 

Skull resting on neonate 
(EH-440B); possible 
marker post (7.4%); stone 
inclusions (6.8%) around 
pelvic area 

Buckle (30.4%) 
Beads x32 (26.4%) 
Nail (12.8%) 

Finglesham48 

FS-94 30–40, M 

Medial + posterior angulation of distal 
ends of L radius + ulna, + smooth bony 
ankylosis through proximal 1/3 of the 
diaphyses→ traumatic fracture49 

- Supination fixation→ difficulty performing 
everyday tasks50 

Buried in coffin (28.6%); W 
margin in area of females + 
non-adults; buried adjacent 
to FS-93’s ring ditch 
(indicates burial mound) 

None 

Norton East Mill51 

NEM-91 c.20, M 
Posterior + medial bowing of distal half 
of R femur + shortening of R femur→ 
traumatic fracture52 

- Limb length discrepancy + abnormal angle 
of articulation with knee→ abnormal gait + 
restricted53 use of R leg 

Prone (12.7%); R leg 
straight, L leg bent (2.7%); 
R elbow projecting 
vertically out of grave; 
deep grave 

None 

St Anne’s Hill54 

SAH-111 
(Grave 110) 

26–45, M 
Amputation of distal ends of L ulna + 
radius with evidence of healing55 

- Absence of L hand→ restricted use of L 
upper limb56 

- Fixation of L forearm in partial pronation 
- Unlikely to have worn prosthesis57 

Normative 
Spear (9.9%) 
Knife (41.1%) 
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SK no.a 

(continued) 

Age/ 
sexb 

(continued) 

Physical impairment + possible 
diagnosesc  

(continued) 

Possible functional restrictionsc  

(continued) 
Notable funerary 

treatmentd (continued) 
Grave goodsd 

(continued) 

SAH-346 
(Grave 345) 

Adult, M?? 

Midshaft swelling of L femur; 
enlargement + macroporosity of L 
acetabulum + contour change of L 
femoral head→ bone tumour58? 
(osteoid osteoma, osteoblastoma, 
simple bone cyst) or healed fracture + 
osteitis59 + primary or secondary hip 
OA60? 

- Possible pain mid femur61 
- Possible abnormal gait leading to secondary 

OA of L hip 

Adjacent to circular empty 
area of cemetery→ 
possibly used as a social 
‘arena’ for funerary 
activities or communal 
gatherings62; probable non-
normative leg position but 
cannot be confirmed due to 
poor preservation 

None 

SAH-481 
(Grave 472) 

Adult, M 

Flattening/rounding of margins of 
nasal aperture + some resorption of 
anterior nasal spine; porous PNB on 
R/L MCs + distal resorption of 3 
proximal manual phalanges + 1 distal 
manual phalanx; PNB on fragments of 
tibiae + fibulae→ probable 
lepromatous leprosy63 (limited by poor 
preservation) 

- Rhinomaxillary syndrome→ nasal 
discharge, clogged airway, 
lips/tongue/palate nodules, + saddle-nose 
deformity64 

- Hand deformity65→ restricted use? 
- Pain, loss of sensation in extremities, 

muscular paralysis, probable infection of 
foot via plantar ulcer, + difficulty with some 
activities involving feet66  

- Possible: skin lesions, hair loss, 
lagophthalmos, + blindness67 

Buried away from main 
burial concentration; L side 
(2.1%); ‘other’ body 
position (2.7%)→ between 
flexed + crouched; both 
legs bent L (2.7%)→ R leg 
bent severely up towards 
body 

Copper intaglio 
(incised peacock 
decoration, late 4th–
5th C) for a bezel 
(finger ring) (0.5%) 

SAH-1049 
(Grave 
1048) 

18–25, M?? Collapse + kyphosis of 3 TV→ TB68 

- Gibbus deformity 
- Disruption of spinal cord→ possible 

paraparesis/paraplegia, urinary/anal 
incontinence, pain, sensory impairment, + 
abnormal gait69  

- General symptoms of TB: weakness, fatigue, 
weight loss, + fever70 

W margin in a group of 
similarly oriented burials 

None 

Watchfield71 

WF-5 
(Grave 5) 

40–45, M 

Deformation of R humeral 
head/glenoid cavity + R humerus 76 
mm shorter than L; R ulna 15 mm 
shorter than L→ traumatic fracture72 

- Shortening + abnormal shoulder joint→ 
restricted use of L arm73 

SW-NE orientation (5.1%)  
Spear (9.5%) 
Buckle (23.8%)  
Knife (42.9%) 

WF-312 
(Grave 315) 

20–25, F 

Probable fractures to proximal R 
radius/ulna + distal R humerus→ 
deformation of R elbow (not examined 
by lead author)→ traumatic injury + 
secondary OA 

- Limited range of motion, instability, + nerve 
damage74 

- Restricted use of R elbow→ possible 
fixation of elbow joint 

SW corner 

Saucer brooch x2 
(28.6%) with 
evidence of repair 
Knife (42.9%) 
Pin (11.9%) 
Toilet pick + scraper 
(2.4%) 
Brush casing (2.4%)  
Pierced Roman coin 
(4.8%) 
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SK no.a 

(continued) 

Age/ 
sexb 

(continued) 

Physical impairment + possible 
diagnosesc  

(continued) 

Possible functional restrictionsc  

(continued) 
Notable funerary 

treatmentd (continued) 
Grave goodsd 

(continued) 

Windmill Hill75 

WMH-10 35–45, F?? 
Ankylosis + kyphosis of 6 or 7 TV→ 
TB76 

- Gibbus deformity 
- Disruption of spinal cord→ possible 

paraparesis/paraplegia, urinary/anal 
incontinence, pain, sensory impairment, + 
abnormal gait77 

- General symptoms of TB: weakness, fatigue, 
weight loss, + fever78 

Funerary information not 
available 

?Buckle (9.4%) 

WMH-18 21–28, F 

Slender, gracile upper + lower limb 
long bones (not as severe in upper 
limbs) + increased FNA→ 
para/quadriplegia (various possible 
causes: cerebral palsy? neuromuscular 
disease? poliomyelitis? stroke? spinal 
tumour? etc)79 

- Lower limb paralysis→ restricted 
movement, urinary/anal incontinence, 
muscle spasms, + pressure ulcers80 

- If there was paralysis of arms→ restricted 
use of upper limbs 

- Possible mental impairment (depending on 
condition)81 

- May have required long term external care 
to ensure survival82 

Flexed (31.0%); probably 
L side (20.0%) but 
cannot confirm; stone 
inclusion (20.8%)→ 
possible stone lining? 

?Pin (2.4%) 

WMH-54 35–45+, M 

Posterior angulation of distal R radius 
+ cloaca; non-union fracture of distal R 
ulna→ traumatic injury + 
osteomyelitis83 

- Pain, tenderness, + chronic/intermittent 
drainage of fistulae84 

- Abnormal angle of R wrist + restricted use 
of R forearm 

R side (12.7%); flexed 
(31.0%); buried within 
ring ditch (4.7%)→ 
indicative of burial 
mound; neat, wide, 
rectangular grave; 
possibly initial focal 
burial of cemetery; only 
individual buried with 
weaponry 

Spear (1.2%) 
Shield (1.2%) 
Tweezers (1.2%) 
Buckle (9.4%) 
Knife (15.3%) 
Ceramic cup (1.2%) 

WMH-71 21–25, F 

Asymmetry in size of forearms→ R 
radius considerably more slender than 
L + R ulna somewhat more slender 
than L→ some form of paralysis 
(stroke? brachial plexus palsy? 
monomelic amyotrophy? direct 
trauma? neuromuscular disease?)85 

- Weakness of R forearm→ restricted use of 
R upper limb86 

Normative 

Brooch x3 (14.7%) 
Beads x87 (16.5%) 
Coin pendant (1.2%) 
Coin (2.4%) 
Ceramic pot x2 (9.4%) 

WMH-75 40+, M?? 
Fusion of L radius + ulna in distal 1/3 
of diaphysis via smooth, compact 
bone→ traumatic injury87 

- Supination fixation→ decreased forearm 
functionality88 

- Abduction + internal rotation of shoulder 
necessary to use forearm in pronated 
position→ fatigue89 

Oriented E-W (8.2%); 
stone inclusion 
(20.8%)→ possible stone 
lining? 

None 

WMH-89 14–17, US 

Bilateral, diffuse woven bone (+ 
smoother striated compact bone) 
throughout skeleton→ mandible, 
pectoral girdles, ribs, upper/lower 
limbs, pelvic girdle, + hands/feet→ 
HOA90 

- Secondary HOA associated with severe 
internal illness91 

- Deep aching or burning pain in affected 
areas + joint swelling92→ restricted 
movement 

- Possible cutaneous involvement93 

R side (12.7%); crouched 
(17.2%); NE margin 

Ceramic pot base 
(9.4%)  
Knife (15.3%) 
Unidentified bronze 
object 
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SK no.a 

(continued) 

Age/ 
sexb 

(continued) 

Physical impairment + possible 
diagnosesc  

(continued) 

Possible functional restrictionsc  

(continued) 
Notable funerary 

treatmentd (continued) 
Grave goodsd 

(continued) 

Worthy Park94 

WP-2 50+, F 
Anterior collapse of L3 + ankylosis of 
L3 + L4→ traumatic injury95 

- Kyphosis + right-side angulation of lumbar 
spine→ hunched over appearance + 
abnormal gait 

- Forward-facing gaze restricted, pain, + 
fatigue96 

Both legs bent inward 
(1.3%)→ possibly buried 
with both knees 
projecting vertically 
above horizontal plane of 
body which then 
collapsed inward upon 
decay97; buried in grave 
that was too small; buried 
in cluster 

Pin (12.4%) 

WP-14 40+, M 

Severe malalignment of R forearm→ 
distal 2/3 radius + ulna displaced 
medially; R forearm shorter than L→ 
traumatic injury98 

- Visually distinctive R forearm 
- Restricted use of R forearm due to 

abnormal angulation99  

Normative; buried in 
cluster 

Knife (54.6%) 

WP-39 40–50, F 
Fusion + deformation of T1–T6 (not 
examined by lead author)→ TB100 

- Gibbus deformity 
- Disruption of spinal cord→ possible 

paraparesis/paraplegia, urinary/anal 
incontinence, pain, sensory impairment, + 
abnormal gait101 

- General symptoms of TB: weakness, fatigue, 
weight loss, + fever102 

Normative; buried in 
cluster 

Pin (12.4%)  
Knife (54.6%) 
Tweezers suspended 
from ring (7.2%) 

WP-45 18–30, M 

L upper limb long bones more slender 
than R→ some form of paralysis 
(stroke? brachial plexus palsy? 
monomelic amyotrophy? direct 
trauma? neuromuscular disease?)103 

- Weakness of L arm→ restricted use of L 
upper limb104 

Normative; buried in 
cluster 

Spear (16.3%) 
Knife (54.6%) 

WP-73 35–45, M 

Four oval perforating lesions with 
rounded edges on distal end of L 
MT5→ osteomyelitis (diabetes? 
gangrene?)105 

- Localised inflammation, discharging fistula, 
+ pain106  

- Difficulty with ambulation→ abnormal gait 
Normative None 

a AD= Apple Down; BF= Butler’s Field; EH= Edix Hill; FS= Finglesham; NEM= Norton East Mill; SAH= St Anne’s Hill; WF= Watchfield; WMH= Windmill Hill; WP= Worthy Park 
b M/F (male/female); M?/F? (probable male/female); M??/F?? (possible male/female); US (unsexed); age range is provided in years 
c FNA (femoral neck angle); HOA (hypertrophic osteoarthropathy); L (left); L# (lumbar vertebra #); MC (metacarpal); MT (metatarsal); OA (osteoarthritis); PNB (periosteal new 
bone); R (right); S# (sacral vertebra #); T# (thoracic vertebra #); TB (tuberculosis); TV (thoracic vertebrae) 
d E (east); L (left); NE (northeast); NW (northwest); R (right); S (south); SE (southeast); SW (southwest); W (west); ? (possible); Parenthetical percentages indicate the percent of the 
entire burial assemblage in which a specific funerary variable occurred. 
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Table 2 
Summary of the palaeopathological analysis, possible diagnoses, functional restrictions, and notable funerary treatment for the 
individuals with physical impairment from the Christian cemeteries (based on new osteological analysis). 

SK no.a 
Age/ 
sexb 

Physical impairment + possible diagnosesc Possible functional restrictionsc Notable funerary treatmentd 

Black Gate107 

BLG-442 25–35, M 

Upper/lower limb long bones very gracile + slender with few 
muscular attachments→ para/quadriplegia; volar grooves on 5 
proximal manual phalanges108; severe asymmetry in TV + LV; 
asymmetrical curvature of R/L ribs + deformation of rib 
necks→ scoliosis109; slightly increased R/L FNAs + elongation of 
femoral necks110; hypoplastic R fibula (shorter/more slender 
than L)111; deformation of R calcaneus with increased angle of 
articulation with talus, extra lateral facet on R/L calcanei, 
elongation of R talus with inferior + medial displacement of 
talar head→ possible club foot112 
 
Overall: Probable neuromuscular disease113→ muscular 
dystrophy? poliomyelitis? cerebral palsy? 

- Disuse atrophy of arms/legs→ restricted 
movement 

- Possible flexion deformity114→ restricted use 
of hands 

- Severe scoliosis→ abnormal gait, pain, + 
incontinence115 

- Definite inversion of R foot (club foot?) + 
probable but lesser inversion of L foot→ 
abnormal gait, restricted movement116 

- Possible mental impairment (depending on 
condition)117 

Normative 

BLG-587 35–45, F 

Lateral bowing of distal halves of both radii; eburnation on 
distal R radius + R scaphoid; short tibiae in comparison to 
femora; stature of 151 cm (4’11”)→ Léri-Weill 
dyschondrosteosis118 with bilateral Madelung’s deformity119 

- Pain, fatigue, + restricted movement120 
- Short stature121→ visually distinctive 

Supine, extended (but no 
information about 
head/limbs) 

Elstow Abbey122 

EA-17 25–35, F 
Hypertrophy of proximal L tibia; 11 perforations with rounded 
edges (cloacae) on all aspects of proximal end→ 
osteomyelitis123 

- Pain, tenderness, + chronic/intermittent 
drainage of fistulae124  

- Probable abnormal gait 

Completely disturbed→ no 
funerary information 
available 

EA-25 35–59, M 

Indentation proximal to capitulum of L humerus for articulation 
with convex, eburnated radial head; posterior + medial 
angulation + hypertrophy of proximal L ulna; bony outgrowth 
on midshaft of L ulna + L radius (early ankylosis or 
pseudarthrosis?)→ Monteggia fracture-dislocation125 

- Limited range of motion→ restricted use of L 
arm126 

- Ankylosis in progress?→ possibly fixed in 
partial pronation→ difficulty performing some 
tasks127 

Probably supine/extended 
(100%/100%)*, legs 
probably extended (100%)* 

EA-37 30–40, M 

Anterior collapse of L2→ kyphosis of LV; crescentic lipping on 
superior border of L2 with possible perforation; scalloped 
osteophytosis on inferior L2 + superior L3→ traumatic injury 
with osteomyelitis128?  

- Kyphosis of lumbar→ forward-facing gaze 
restricted, pain, fatigue, + hunched over 
appearance129→ abnormal gait 

- If vertebral osteomyelitis→ tenderness, pain, 
swelling, limited movement, + neurological 
deficit if leakage into spinal canal (sensory loss, 
weakness)130 

Only lower half of skeleton 
present→ legs probably 
extended (100%)* 
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SK no.a 

(continued) 

Age/ 
sexb 

(continued) 

Physical impairment + possible diagnosesc  

(continued) 
Possible functional restrictionsc  

(continued) 
Notable funerary treatmentd 

(continued) 

EA-52 23–32, M 

Two instances of severe ankylosis + kyphosis→ upper TV + 
thoraco-lumbar junction; porous, visceral PNB deposition 
on several ribs; diffuse PNB deposition (long bones of both 
upper limbs, lower limbs, + right MCs)→ TB131 with 
secondary HOA132 

- Double gibbus deformity 
- Disruption of spinal cord→ possible 

paraparesis/paraplegia, urinary/anal 
incontinence, pain, sensory impairment, + 
abnormal gait133 

- General symptoms of TB: weakness, fatigue, 
weight loss, + fever134 

- Pulmonary TB: fatigue + persistent cough135 
- From HOA→ deep aching or burning pain in 

affected areas + joint swelling136 

Truncated mid femur→ 
supine (100%); R arm bent 
slightly + L arm unknown†  

EA-310 45+, M 

Complete ankylosis of R SIJ + probable ankylosis of L SIJ; 
fusion of L1–L5 via smooth syndesmophytes; fragments of 
c.5 probable TV fused via smooth osteophytic growth; 
fusion of at least 6 TV + 8 ribs→ ankylosing spondylitis137 

- Stiffness, pain in back, pain radiating to lower 
limbs, tenderness, fatigue, restricted 
movement, + limited chest expansion138 

Only upper half of skeleton 
present→ supine (100%) 
with arms extended (59.4%) 

EA-360 25–35, M Anterior collapse, ankylosis, + kyphosis of L2 + L3→ TB139 

- Gibbus deformity 
- Disruption of spinal cord→ possible 

paraparesis/paraplegia, urinary/anal 
incontinence, pain, sensory impairment, + 
abnormal gait140 

- General symptoms of TB: weakness, fatigue, 
weight loss, + fever141 

Only upper half of skeleton 
present→ R arm unknown + L 
arm bent across abdomen†  

* % is based only on individuals that could be definitively categorised; † % not calculated for category but note that 21.9% of burial assemblage had both arms bent; NB: 
stones/coffins absent (99.0%/99.7%) in graves of all individuals with physical impairment at Elstow Abbey. 

Priory Orchard142 

PO-1049 32–45, M 

Severe disruption in proximal L femoral diaphysis resulting 
in a proximal segment which does not connect with 
medullary cavity; medial displacement of L femoral head; L 
femur is 54 mm shorter than R→ subtrochanteric femoral 
fracture143 

- Limb length discrepancy→ abnormal gait + 
restricted use of L leg144 

Normative; buried near N 
margin (c.1.25 m) 

PO-1074 OA, M? 
Large, oval perforation (2 lobes) in trabecular bone of R 
ischium + evidence of smoothed out trabecular 
remodelling→ aneurysmal bone cyst145 

- Local pain, increased temperature, swelling, 
limited movement of hip, + possible abnormal 
gait146  

Normative 

PO-1079/ 
3123 

40–60, M 
Complete fusion of L femur + tibia in the flexed position 
with posterior angulation of tibia→ tuberculous 
arthritis?147 septic arthritis?148 traumatic injury? 

- Abnormal flexion of L knee→ visually 
distinctive 

- Fatigue, pain, + abnormal (‘crouch’) gait149→ 
restricted use of L leg 

L knee bent + raised above 
the horizontal plane 
containing the remainder of 
the body; buried near W 
margin (c.2.5 m) 

PO-3169 35–45, M 

Severe deformation of distal L humerus→ no articular 
surface on anterior aspect of distal humerus; deformation 
of L radial head (loss of concavity) + severe deformation of 
proximal L ulna (coronoid process severely flattened + 
eburnation)→ traumatic injury 

- Articulation requires slight flexion of elbow, 
but full flexion probably not possible 

- Joint stiffness + restricted use of L arm150  

Stone included (14.9%) as 
part of grave lining (3.3%); 
only upper half of skeleton 
present 
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SK no.a 

(continued) 

Age/ 
sexb 

(continued) 

Physical impairment + possible diagnosesc  

(continued) 
Possible functional restrictionsc  

(continued) 
Notable funerary treatmentd 

(continued) 

Raunds151 

RD-5046 18–25, M 

A) Rhinomaxillary syndrome (diffuse porous bone 
deposition on oral/nasal surfaces of hard palate + rounding 
of inferior + lateral margins of nasal aperture); diffuse PNB 
on R/L tibiae + fibulae→ lepromatous leprosy152 
B) Significant hypertrophy of distal R femur + slight lateral 
angulation→ traumatic injury + infection/osteitis?153 
 

- Rhinomaxillary syndrome→ nasal discharge, 
clogged airway, lips/tongue/palate nodules, + 
saddle nose deformity154 

- Pain, loss of sensation in extremities, muscular 
paralysis, probable infection of foot via plantar 
ulcer, + difficulty with some activities involving 
feet155→ abnormal gait? (possibly exacerbated 
by lateral angulation of distal R femur) 

- Possible: skin lesions, hair loss, lagophthalmos, 
+ blindness156 

SE corner (on the S margin, 
c.3 m from E margin); c.21.5 
m from church 

RD-5062 36–45, M 

A) Deformation of L humeral head (concavity, eburnation, 
porosity, posterior rotation) + L glenoid cavity (flattening, 
osteophytes, porosity); L humerus 99 mm shorter than R→ 
traumatic injury157 
B) Inferior displacement of R femoral head; femoral head 
conical in shape with thick osteophytes, macroporosity, + 
eburnation→ SCFE158 

- Shortening of humerus + abnormal shoulder 
joint159→ restricted use of L arm 

- Reduction in abduction + internal rotation of R 
hip, abnormal gait, + pain in hip, knee, + 
thigh160 

SE corner (c.2.5 m from S 
margin; c.2.5 m from E 
margin); c.20 m from church; 
pillow stones 
beneath/behind/on sides 
(8.0%) 

RD-5074 26–35, M 

Multiple lytic lesions with evidence of trabecular 
remodelling in proximal end of L tibia; PNB on proximal + 
midshaft of L tibia + on fragments of L fibula→ tuberculous 
arthritis?161 septic arthritis?162 

- Swollen, hot, + painful knee163→ abnormal gait 
+ restricted use of L leg 

Knee supported by stones; 
clay layer over most of body 
(3.3%); stone over face 
(3.3%); L hand at pelvis, R 
hand at side (4.4%), feet 
apart (7.5%); near W margin; 
c.9.5 m from church 

RD-5218 18–25, M 

L upper limb: Flattening of L humeral head, diaphyseal 
bowing + 95 mm shortening→ traumatic injury164 
Thorax: PNB on visceral surface of ribs, irregular 
osteoblastic + osteoclastic activity on T9–T12, destruction 
of inferior T11 + superior T12→ probable TB165 
R lower limb: A) atrophy of femur/tibia/fibula + 
deformation of R ankle joint→ secondary to destruction of 
R knee?166 poliomyelitis?167; B) flexion fixation of tibia, 
patella fused to tibia→ tuberculous arthritis?168 septic 
arthritis?169 

- Shortening of humerus + abnormal shoulder 
joint170→ restricted use of L arm 

- No evidence of kyphosis; pulmonary 
tuberculosis→ fatigue + persistent cough171 

- General symptoms of TB: weakness, fatigue, 
weight loss, + fever172 

- Hot, swollen, + painful knee173 
- Abnormal flexion of R tibia + 

atrophy/shortening of R lower limb long 
bones→ abnormal gait + restricted use of R 
leg174 

On N margin; c.7.5 m from 
church; buried with stone 
in mouth; pillow stones 
beneath/behind/on sides 
(8.0%) 
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SK no.a 

(continued) 

Age/ 
sexb 

(continued) 

Physical impairment + possible diagnosesc  

(continued) 
Possible functional restrictionsc  

(continued) 

Notable funerary 
treatmentd  

(continued) 
St Peter’s Church175 

SPC-585 45+, M 

Large, oval perforation with sharp margins in R side of 
occipital + R parietal; smoothed out cavities in R pelvis; x-
rays of humeral head, manubrium, + ilium (not available) 
confirm appearance of metastases or multiple 
myeloma176→ metastatic carcinoma177 

- Skull: possible bone pain, cranial nerve palsy, + 
headache178 

- Pain in lower back + legs + functional 
instability179 

- Hypercalcemia→ fatigue, deterioration of 
mental functioning, dysfunction of 
gastrointestinal, kidney, rectal, + central 
nervous systems180 

- May have required short term external care to 
ensure survival181 

L side (2.3%); flexed (3.7%); 
L arm bent over chest (3.8%); 
R arm bent over abdomen 
(13.6%); legs bent L (2.7%); 
nails present (5.7%); wooden 
grave furniture present 
(55.0%)→ possible coffin; 
adjacent to church 

SPC-893 AD, US 

Complete ankylosis of R (+ probably L) talus, calcaneus, + 
cuboid via spiky, reactive bone growth + PNB on R/L distal 
tibiae→ ankylosing spondylitis?182 Reiter’s syndrome?183 
trauma + non-specific infection? 

- Variable symptoms for tarsal fusion→ 
chronic pain, restricted mobility, peroneal 
muscle spasm, + limited inversion/eversion 
of ankle184 

- Ankylosing spondylitis→ stiff back, pain in 
back + limbs, tenderness, restricted movement, 
+ limited chest expansion185 

- Reiter’s syndrome→ tenderness, back pain, 
stiffness, limited motion of spine/joints, 
chronic diarrhoea, + 
ocular/genital/cardiac/cutaneous issues186 

- Non-specific→ possible foot deformity causing 
gait alteration + swelling/pain in lower legs187 

No grave drawing available 

SPC-976 45+, M 

Diffuse, spiculated + HOE PNB formation (scapulae, 
sternum, ribs, pelvis, sacrum, proximal femora); perforating 
holes (dorsal ribs, laminae of CV + TV)→ metastatic 
carcinoma (probably of the prostate)188 

- Pain in lower back + legs + functional 
instability189 

- Hypercalcemia→ fatigue, deterioration of 
mental functioning, dysfunction of 
gastrointestinal, kidney, rectal, + central 
nervous systems190 

- If due to prostate→ fatigue, bone/nerve pain, 
urinary incontinence, blood in urine, problems 
urinating, constipation, diarrhoea, faecal 
urgency/incontinence, bowel obstruction191 

- May have required short term external care to 
ensure survival192 

?R side (1.8%); ?truncated 
mid femur 
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SK no.a 

(continued) 

Age/ 
sexb 

(continued) 

Physical impairment + possible diagnosesc 

(continued) 
Possible functional restrictionsc 

(continued) 

Notable funerary 
treatmentd  

(continued) 

SPC-1068 45+, F 

R upper limb: complete ankylosis of carpals + MC2; 
macroporosity + lytic lesions on proximal end of fused unit; 
severe osteophytic lipping of distal radius→  RA?193 septic 
arthritis?194 trauma + infection?195 
Spine: fusion of T11–L1 with minor collapse of ?T11 + 
reactive PNB→ early TB?196 RA?197 trauma + infection? 
R lower limb: inferomedial squishing/displacement of R 
femoral head (mushroom-shaped) + thick osteophytic 
lipping + eburnation; severe enlargement of R acetabulum 
with diffuse lytic destruction→ Legg-Calvé-Perthes198 
disease or SCFE199 

- R wrist: only possible impairment200→ 
possible restricted range of motion + stiffness  

- Spine: only possible impairment→ pain + 
restricted movement possible 

- R leg: pain, limited range of motion (abduction 
+ internal rotation), + abnormal gait201 

Normative; truncated at knee; 
wooden grave furniture 
present (55.0%)→ possible 
coffin/charred board  

SPC-1103 45+, M 
Severe indentation (internal displacement) + tilting of ulnar 
notch of L radius creating sharp ridges; flattening of L ulnar 
head→ traumatic injury 

- Rotation around ulnar notch probably 
impossible due to sharp ridges 

- Fixation in partial pronation→ difficulty with 
some daily tasks202 

Normative (only L side 
present) 

SPC-1109 AD, M 
Hypertrophy of distal R fibula + ovular lesion with rounded 
edges on lateral distal end (cloaca)→ osteomyelitis203  

- Pain, tenderness, + chronic/intermittent 
drainage of fistulae204  

- Probable abnormal gait 

Only R leg present; wooden 
grave furniture present 
(55.0%)→ possible coffin 

SPC-1268 45+, M 
Diffuse PNB in R/L humeri, sacrum, lower limbs (mixture of 
compact + porous)→ non-specific systemic infection? 
HOA?205 

- Secondary HOA associated with severe internal 
illness206 

- Deep aching or burning pain in affected areas + 
joint swelling207→ restricted movement 

- Possible cutaneous involvement208 

Normative; wooden grave 
furniture present (55.0%)→ 
coffin 

SPC-1309 25–34, M 

Large, smoothed out lesion on anterosuperior aspect of L 
femoral head + 2 smaller lesions on inferior aspect→ 
considerable deformation of shape of femoral head; 
flattening of L acetabulum + macroporosity + eburnation; 
diaphysis of L femur slimmer than R→ unicameral bone 
cyst?209 giant cell tumour?210 

- Pain, swelling, + restricted range of motion211 
- Some disuse atrophy of L leg→ suggests 

abnormality of gait + restricted use of L leg 

Normative; wooden grave 
furniture present (55.0%)→ 
coffin 

SPC-1766 AD, M 
Osteophytic lipping on all present tarsals; irregularly 
shaped, erosive, somewhat scooped out lesions on distal + 
proximal ends of several R/L MTs→ gout212 

- Foot pain, abnormality of gait, + periods of 
inability to move independently213 

?Marginal (NW corner); 
normative; only skeleton 
below neck present 

SPC-1870 25–34, M 
Large, scooped-out, scalloped lesions on R/L posterior 
calcanei + scooped-out lesions on distal ends of R/L MTs→ 
gout214  

- Foot pain, abnormality of gait, + periods of 
inability to move independently215 

Stones included (8.8%)→ 
stones at side of skull (6.2%); 
wooden grave furniture 
present (55.0%)→ coffin 

SPC-1876 16–20, F? 

L tibia/fibula: hypertrophy of diaphyses + nodular PNB; 
same alterations but less severe on R tibia/fibula→  non-
specific inflammation/infection/osteitis216 (lack of skull 
prevents investigation of leprosy or treponemal disease) 

- Pain + swelling217→ possible abnormality of 
gait + restricted use of both legs 

?L side (2.3%); only skeleton 
below mid chest present; 
wooden grave furniture 
present (55.0%)→ coffin 
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SK no.a 

(continued) 

Age/ 
sexb 

(continued) 

Physical impairment + possible diagnosesc 

(continued) 
Possible functional restrictionsc 

(continued) 

Notable funerary 
treatmentd  

(continued) 

SPC-1910 45+, M 

Severe hypertrophy of R tibia + grooving, eburnation, + 
flattening of distal articular surface; flattening of superior 
surface of R talus + grooving/ridging on R talar head; long 
exostosis from R fibula; x-ray (not available) suggested 
chronic osteomyelitis218→ traumatic injury? non-
perforating osteomyelitis?219 osteitis?220 

- Chronic or intermittent pain + malaise221, 
abnormal articulation of R ankle/foot→ 
abnormality of gait 

Contemporary horizontal 
multiple grave (2.6%) 
containing 4 other individuals 
with intertwined limbs (older 
adult male, two older 
children, + an adolescent) 

SPC-2389 AD, M 

Asymmetry in shape/size/angle of zygapophyseal joints + 
transverse processes of LV + ?upper TV; wedging of LV + 
?upper TV bodies; R zygapophyseal joint absent on S1→ 
scoliosis (congenital?, idiopathic?, neuromuscular?)222 

- Possible pain, restricted movement, + gait 
abnormality223 

Normative (but R leg, L arm, 
upper chest + skull absent) 

SPC-2427 17–25, F 
Dysplasia of R femoral head, non-existent acetabulum, 
thinning of proximal R femoral diaphysis, + asymmetrical 
ankylosis of R SIJ→ developmental dysplasia of the hip224 

- Abnormal articulation of R hip→ abnormal gait 
- Restricted use of R leg due to possible pain, + 

probably abnormality in range of motion + 
general functionality225 

Buried on E margin; wooden 
grave furniture present 
(55.0%)→ coffin 

SPC-2583 45+, M 

Displacement of R glenoid cavity onto anterior surface of 
scapula; enlargement of glenoid cavity with macroporosity; 
eburnated area of articulation on inferior aspect of coracoid 
process + eburnation on R humeral head where articulation 
usually would not occur→ subcoracoid anterior dislocation 
of R humerus226 

- Pain, limited use of R shoulder→ reduced 
elevation + rotation227 

Adjacent to church; wooden 
grave furniture present 
(55.0%)→ coffin 

SPC-2616 35–44, M 
Severe OA of L elbow→ flexion + partial pronation fixation 
(not analysed by lead author)228→ primary or secondary 
OA229 

- Pain, joint contracture/impingement, + 

restricted use of L forearm→ difficulty 
performing some daily tasks230 

?R side (1.8%); wooden grave 
furniture present (55.0%)→ 
coffin 

SPC-2799 35–44, M 
Hypertrophy of R radius; hypertrophy of R tibia with 
occlusion of medullary cavity + extreme thinning of cortical 
surface→ fibrous dysplasia?231 

- Pain in affected areas (R forearm + lower 
leg)232→ restricted use of R arm + R leg 

Normative 

SPC-2801 
25–34,  

F 

R femoral head: thick, irregular osteophytic lipping on 
inferior + posterior margins; eburnation, macroporosity, + 
furrows of bone with ridging on anterior; R acetabulum: 
enlargement, flattening, eburnation, macroporosity, + 
grooving→ OA233 

- When femur + acetabulum articulated→ hip 
movement not possible in all directions 

- Limited range of motion, diffuse pain through 
groin, buttocks, knee, + shin→ possible 
restricted use of leg234 

Normative 

a BLG= Black Gate; EA= Elstow Abbey; PO= Priory Orchard; RD= Raunds; SPC= St Peter’s Church 
b M/F (male/female); M?/F? (probable male/female); US (unsexed); AD (adult); OA (older adult) 
c CV (cervical vertebrae); FNA (femoral neck angle); HOA (hypertrophic osteoarthropathy); HOE (hair-on-end); L (left); L# (lumbar vertebra #); LV (lumbar vertebrae); MC 
(metacarpal); MT (metatarsal); OA (osteoarthritis); PNB (periosteal new bone); R (right); RA (rheumatoid arthritis); S# (sacral vertebra #); SCFE (slipped capital femoral epiphysis); 
SIJ (sacroiliac joint); T# (thoracic vertebra #); TB (tuberculosis); TV (thoracic vertebrae) 
d E (east); L (left); N (north); NW (northwest); R (right); S (south); SE (southeast); W (west); ? (possibly); Parenthetical percentages indicate the percent of the entire burial 
assemblage in which a specific funerary variable occurred. 
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Table 3 
Summary of the palaeopathological analysis, possible diagnoses, functional restrictions, and notable funerary treatment for the 
individuals with physical impairment from the Christian cemeteries (based on extant osteological analysis). NB: All diagnoses are 
based on previous palaeopathological analysis, but sources are included where relevant. 

SK no.a 
Age/ 
sexb 

Physical impairment + possible diagnosesc Possible functional restrictionsc Notable funerary treatmentd 

Cherry Hinton235 

CH-2012  
(Grave 1) 

15–25, M 
Fracture of R ankle (alterations not discussed), considerable 
swelling of L MT1, + swelling of R MT1 + another R MT→ non-
suppurative osteomyelitis?236 

- Continuous or intermittent episodes of pain 
+ swelling237→ possible abnormality of gait 

Normative body/limb 
positioning; feet turned 
inwards*; near E margin (c.3 
m) 

CH-2018 
(Grave 3) 

15–18, M 
Swelling of ?R tibia/fibula + RMT1; x-ray reveals no cloacae→ 
chronic, non-suppurative osteomyelitis?238 

- Continuous or intermittent episodes of pain 
+ swelling239→ possible abnormality of gait 

Normative body/limb 
positioning; feet turned to R*; 
probable coffin (1.4%); near 
E margin (c.3.25 m) 

CH-2077 
(Grave 17) 

45+, M 
L humerus 79 mm shorter than R; flattening, dysplasia, + 
erosion of L humeral head + glenoid cavity→ traumatic 
fracture of L humerus240 + abnormality of L shoulder joint  

- Shortening + abnormal shoulder joint→ 
restricted use of L arm241 

Normative body/limb 
positioning; near E margin 
(c.3 m) 

CH-2136 
(Grave 36) 

45+, M 

Diffuse, thick, disorganised PNB on cranial base, pelvis, distal 
radii, femora, tibiae, fibulae, + calcanei; focal concentrations of 
sclerosis in TV, LV, pelvis, femora, calcanei→ metastatic 
carcinoma (probably of the prostate?)242 

- Skull: possible bone pain, cranial nerve 
palsy, + headache243 

- Pain in lower back + legs, + functional 
instability244 

- Hypercalcemia→ fatigue, deterioration of 
mental functioning, dysfunction of 
gastrointestinal, kidney, rectal, + central 
nervous systems245 

- If due to prostate→ fatigue, bone/nerve 
pain, urinary incontinence, blood in urine, 
problems urinating, constipation, 
diarrhoea, faecal urgency/incontinence, 
bowel obstruction246 

- May have required short term external care 
to ensure survival247 

Normative body/limb 
positioning; stone inclusion 
(3.6%): skull propped up by 
large stone (pillow stone= 
2.9%); in SE corner (c.2.5 m 
from E margin of burials; 
c.2.25 m from probable S 
margin of burials) 

CH-2498 
(Grave 145) 

45+, F 
Deformation + resorption of L distal humerus + proximal 
ulna/radius→ comminuted fracture of L elbow resulting in 
joint abnormality 

- Abnormal L elbow joint→ joint stiffness, + 
abnormal or restricted use of arm248 

R lower arm turned inwards, 
R hand over pelvis*; L hand 
on top of pelvis* ?truncated 
below pelvis 

CH-2506 
(Grave 148) 

45+, F 

L femur: posterior displacement/angulation of distal end + 5 
cm shortening + multiple, small cloacae within callus; 
considerable striated + irregular PNB on fragments of L tibia + 
fibula→ partially healed, midshaft spiral fracture + 
osteomyelitis249 

- Lower limb length discrepancy→ abnormal 
gait, possibly restricted movement250 

- Cloacae not large (possibly mostly healed) 
but possibility of chronic pain + 
malaise251→ abnormal gait 

Normative body/limb 
positioning; c.5 m from 
church 
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SK no.a 

(continued) 

Age/ 
sexb 

(continued) 
Physical impairment + possible diagnosesc (continued) Possible functional restrictionsc (continued) 

Notable funerary treatmentd 

(continued) 

CH-2843 
(Grave 197) 

45+, M 

Severe deformation of R radial head with medial/posterior 
angulation of proximal end; abnormal articulation with distal 
humerus resulting in fixed pronation→ fracture/dislocation 
of R radial head 

-  Abnormal R elbow joint + pronation 
fixation→ difficulty performing everyday 
tasks252 

Normative body/limb 
positioning; hand beneath 
pelvis*; c.5 m from church; 
skull, R lower leg, + feet 
absent 

CH-3044 
(Grave 229) 

17–25, F 
Widespread, bilateral PNB (porous + partially remodelled) in 
ribs, lower arms, pelvis, + legs→ probable HOA253 related to 
pulmonary or extra-pulmonary disease/condition  

- Secondary HOA associated with severe 
internal illness (probably pulmonary)254 

- Deep aching or burning pain in affected 
areas + joint swelling255→ restricted 
movement 

- Possible cutaneous involvement256 

Normative body/limb 
positioning; lower arms 
turned inwards, hands 
crossed over pelvis*; c.2.5 m 
from church 

CH-3208 
(Grave 284) 

45+, M 
L tibia 60 mm shorter than R; L fibula 47 mm shorter than 
R→ well-healed fracture of distal tibia/fibula with lateral 
displacement + secondary OA of ankle + patella-femoral joint 

- Lower limb length discrepancy→ abnormal 
gait (evidenced by OA of ankle) + possibly 
restricted movement257 

c.5 m from church; R side of 
skeleton truncated 
(body/limb positioning not 
available) 

CH-3270 
(Grave 305) 

35–45, M 

Severe dysplasia + flattening of R/L humeral heads + glenoid 
fossae; considerable shortening of R/L humeri (humerus 
length→ R: 243 mm; L: 200 mm); varus deformity of R/L 
femoral necks with mushroom appearance of R/L femoral 
heads + osteophytosis, eburnation, + porosity; extant R 
acetabulum is shallow, dysplastic, with eburnation + pitting; 
absence of kyphosis or lordosis in spine→ probable multiple 
epiphyseal dysplasia258 

- Pain259 
- Abnormalities of both shoulder joints + 

limb shortening→ pain, limited joint use260, 
+ restricted use of arms 

- Abnormalities of both hip joints → 
abnormal gait +/or restricted lower limb 
use261  

Stone inclusion (3.6%)→ 
classified as ‘pillow grave’ 
(2.9%), 6 stones identified as 
small finds but arrangement 
unclear; normative 
body/limb positioning; R arm 
?extended, slightly behind 
pelvis*; legs classified as 
‘together’*; c.3.5 m from 
church 

CH-3956 
(Grave 50) 

25–35, F 
Collapse/destruction of L2–3 + associated ankylosis of L1–4 
with >90° kyphosis→ TB262 

- Gibbus deformity 
- Disruption of spinal cord→ possible 

paraparesis/paraplegia, urinary/anal 
incontinence, pain, sensory impairment, + 
abnormal gait263 

- General symptoms of TB: weakness, 
fatigue, weight loss, + fever264  

c.2.25 m from church; no 
body or leg position available 
but arms extended*; legs 
truncated just below pelvis 

CH-4195 
(Grave 591) 

35–45, F 
Severe destruction of T11 + ankylosis of T10–11, T12–L1 with 
90° kyphosis→ TB265 

- Gibbus deformity 
- Disruption of spinal cord→ possible 

paraparesis/paraplegia, urinary/anal 
incontinence, pain, sensory impairment, + 
abnormal gait266 

- General symptoms of TB: weakness, 
fatigue, weight loss, + fever267 

Normative body/limb 
positioning; c.3 m from 
church (exact location not 
shown on map) 
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SK no.a 

(continued) 

Age/ 
sexb 

(continued) 
Physical impairment + possible diagnosesc (continued) Possible functional restrictionsc (continued) 

Notable funerary treatmentd 

(continued) 

CH-4307 
(Grave 625) 

8–10, US 

Smooth, rounded cavity within L hard palate; abnormal 
positioning of first + second lateral maxillary incisors + socket 
for L canine merges with cavity; considerable asymmetry of L 
facial bones (maxilla, zygomatic, nasal septum) with supero-
inferior shortening of L maxilla; hooked bony protrusion from 
L zygomatic extending inferiorly + medially→ possible 
dentigerous cyst268  

- Cyst itself probably benign but would have 
resulted in pain if infected + facial 
asymmetry269 that was probably noticeable 
in most interactions 

Normative body/limb 
positioning 

CH-4337 
(Grave 635) 

10–12, US 
Destruction + collapse of T11–12 + ankylosis of T10–L1 with 
>90° kyphosis→ TB270 

- Gibbus deformity 
- Disruption of spinal cord→ possible 

paraparesis/paraplegia, urinary/anal 
incontinence, pain, sensory impairment, + 
abnormal gait271 

- General symptoms of TB: weakness, 
fatigue, weight loss, + fever272 

Normative body/limb 
positioning (R leg displaced 
over L*) 

CH-4411 
(Grave 660) 

45+, F 

Large spherical mass attached to postero-medial surface of 
proximal R humerus + 2 smaller masses of dense bone with 
irregular ‘walnut’ appearance273; postero-medial 
displacement of R humeral head; spiculated, reactive bone 
growth on proximal diaphysis→ parosteal osteosarcoma274  

- Probable restricted of movement of R 
shoulder275→ abnormal or restricted arm 
movement  

- Pain associated with large mass276 

Normative body/limb 
positioning but L arm + leg 
truncated 

* Extra descriptions added by excavator, but percentage cannot be calculated as recording was not consistent. Most of these hand/arm/feet positions were probably normative. 

Jarrow277 

JA-69/15 55–75, M 

Angulation + significant medial rotation of distal L femur; 
abnormal bowing of R/L ulnae, radii, tibiae, R femur, + L 
humerus; thickening of skull→ probable Paget’s Disease with 
pathological midshaft fracture of L femur278 

- Limb abnormalities + fracture of L femur→ 
gait/movement abnormalities279 

- Pain of affected elements280 

Away from main burial 
concentration (c.3 m, c.4.5 m, 
c.5.75 m from nearest burials 
to the N, W, + S respectively), 
marginal status cannot be 
confirmed 

JA-70/140 42–48, M 
Extra articulation for R humeral head on anterior aspect of R 
scapula→ chronic anterior dislocation of shoulder281 

- Pain, limited use of R shoulder→ reduced 
elevation + rotation282 

Normative (no body position 
data); within main burial 
concentration 

Monkwearmouth283 

MK-66/12 55–70, M 

Inferior displacement of R humeral head with flattening, 
eburnation, + porosity + corresponding deformation of R 
glenoid cavity→ slipped proximal epiphysis? trauma? severe 
OA changes? 

- Abnormality of R shoulder joint→ 
restricted use284 + abnormal movement of 
R arm 

Stone inclusion (16.5%)→ 
stones by side; coffin nail 
(11.7%) = probable coffin 
(17.5%) 

MK-66/20 20–23, M 
Hypertrophy of proximal + distal L tibia; deformation + 
hypertrophy of distal L fibula; smooth, rounded cloaca on 
lateral aspect of distal L fibula→ osteomyelitis285  

- Pain, tenderness, + chronic/intermittent 
drainage of fistulae286 

- Probable abnormal gait 
Double grave with 66/21 
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SK no.a 

(continued) 

Age/ 
sexb 

(continued) 

Physical impairment + possible diagnosesc 

(continued) 
Possible functional restrictionsc 

(continued) 
Notable funerary treatmentd 

(continued) 

MK-66/31 50–65, M 

Fracture of R pelvis: overall deformation in shape of ilium; 
severe fracture and partial dislocation (in superior direction) 
of lateral aspect of ilium; evidence for a sinus; deformation of 
GSN; callus formation inferoanterior to GSN; fracture line 
runs through acetabulum; possible fracture/displacement of 
R sacral ala  
Fracture of L femur: 38.5 mm shorter than R + posterior 
angulation of distal end→ likely traumatic incident that 
resulted in fracture + healing of R pelvis + L femur 

- L side lower limb length discrepancy→ 
abnormal gait + restricted movement287 

- Due to deformation of pelvis, likely that R 
hip was in abnormal articulation→ 
abnormal gait + restricted movement288 

Coffin nails (11.7%) = 
probable coffin (17.5%) 

MK-66/59 24–28, M 
Hypertrophy of distal R tibia + small cloaca at distal end→ 
osteomyelitis289 (possibly result of fracture) 

- Pain, tenderness, + chronic/intermittent 
drainage of fistulae290 

- Probable abnormal gait 

Coffin nail (11.7%) = 
probable coffin (17.5%) 

MK-69/18 50–75, M? 

Periostitis + thickening of R/L tibiae/fibulae; atrophy of distal 
manual phalanx + ankylosis/angulation of proximal + 
intermediate phalanges of first digit of R foot→ probable 
lepromatous leprosy291  

- Possible hand deformity292→ restricted use 
- Pain, loss of sensation in extremities, 

muscular paralysis, possible infection of 
foot via plantar ulcer, + difficulty with some 
activities involving feet293 

- Possible: skin lesions, hair loss, 
lagophthalmos, + blindness294 

Prone (8.1%); stone inclusion 
(16.5%)→ feet on or below 
stones 

North Elmham295 

NE-2 30–50, F 

L humerus much thinner than R + gracility of L ulna fragment; 
poor preservation of distal L humerus + proximal L ulna→ 
some form of paralysis (stroke? brachial plexus palsy? 
monomelic amyotrophy? direct trauma? neuromuscular 
disease?)296 or septic arthritis?297 

- Underdevelopment/weakness of the L arm 
+ abnormality of L elbow joint→ abnormal 
+/or restricted movement of L upper limb 
possible298 

Near boundary ditch (c.1.5 
m) 

NE-10 Adult, M 

Jagged osteophytosis + numerous sinuses within proximal 
end of L tibia; similar involvement of proximal L fibula, L 
patella, + L femoral condyles; osteitis of L tibial + fibular 
diaphyses→ tuberculous arthritis?299 septic arthritis?300 

- Swollen, hot, + painful knee301→ abnormal 
gait + restricted use of L leg 

Beyond boundary ditch; only 
individual with head to the E 

NE-26 Adult, M 
Complete ankylosis of bodies of T5–L5 + some ankylosis 
through neural arches; complete ankylosis of at least seven 
ribs to TV→ ankylosing spondylitis302 

- Stiffness, pain in back, pain radiating to 
lower limbs, tenderness, fatigue, restricted 
movement, + limited chest expansion303 

Near boundary ditch (c.2 m) 

NE-74A 35–40, F 
Cloaca surrounded by periostitis on superior aspect of lateral 
end of R clavicle; large, single cloaca on proximal half of L 
fibula (apparently also present on L tibia)→ osteomyelitis304 

- Pain, tenderness, + chronic/intermittent 
drainage of fistulae305 

- Probable abnormal gait (L leg) + possibly 
restricted use of R arm 

Normative 
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SK no.a 

(continued) 

Age/ 
sexb 

(continued) 

Physical impairment + possible diagnosesc 

(continued) 
Possible functional restrictionsc 

(continued) 
Notable funerary treatmentd 

(continued) 

NE-176 30–40, M 

L radius is 38.7 mm shorter than R + much more gracile; 
proximal L ulna much more gracile than proximal R ulna→ 
some form of paralysis (stroke? brachial plexus palsy? 
monomelic amyotrophy? direct trauma? neuromuscular 
disease?)306 

- Underdevelopment/weakness of the L 
forearm→ abnormal +/or restricted 
movement of L upper limb possible 

Not marginal, but not in 
central burial cluster 

NE-197 30–35, F 
L femoral circumference is 28.5 mm thicker than R→ x-ray 
suggests chronic, non-perforating osteomyelitis?307 

- Continuous or intermittent episodes of pain 
+ swelling308→ possible abnormality of gait 

Not marginal, but not in 
central burial cluster 

1 CH= Cherry Hinton; JA= Jarrow; MK= Monkwearmouth; NE= North Elmham 
2 M/F (male/female); M?/F? (probable male/female); US (unsexed); AD (adult) 
3 GSN (greater sciatic notch); HOA (hypertrophic osteoarthropathy); L (left); L# (lumbar vertebra #); LV (lumbar vertebrae); MT (metatarsal); OA (osteoarthritis); PNB (periosteal 
new bone); R (right); T# (thoracic vertebra #); TB (tuberculosis); TV (thoracic vertebrae) 
4 E (east); L (left); N (north); R (right); S (south); SE (southeast); W (west); Parenthetical percentages indicate the percent of the entire burial assemblage in which a specific funerary 
variable occurred. 



18 

Endnotes

 
1 Down and Welch (1990)  
2 Harris and Kirkaldy-Willis (1965); Lehovsky (1999); Resnick (2002); Ortner (2003, 233–4); Spekker et al. (2018)   
3 Lehovsky (1999); Resnick (2002); Zimmerli (2010)   
4 Hopewell (1994)  
5 Resnick (2002)  
6 AlQahtani et al. (2010)  
7 Scheuer and Black (2000)  
8 Selection of sources: Weinstein et al. (1952); Stallings et al. (1993); Ihkkan and Yalçin (2001); Morell et al. (2002); Resnick (2002); Sussman 
(2002); Rodrigues dos Santos et al. (2003); Shevell et al. (2003); Biggar (2006); Krigger (2006); Novak et al. (2012, e1285); Mughal (2014); 
Shah (2015); Armour et al. (2016)  
9 Blanes et al. (2009)  
10 Fink (2003); Krigger (2006); Nardes et al. (2012)   
11 Bohling (2020, Section 10.2) 
12 Waldron (2009, 33–34)  
13 Lloyd-Roberts (1953); Jeffery (1975)  
14 Doherty et al. (2005)  
15 Hackett (1981); Aufderheide and Rodríguez-Martín (1998, 156, 160); Resnick (2002); Ortner (2003, 286, 274); Cole and Waldron (2010)  
16 Ali et al. (1980); Pineda et al. (1987); Mays and Taylor (2002); Ortner (2003, 354–7); See the following research for examples of HOA in 
archaeological skeletons: Martínez-Lavín et al. (1994); Assis et al. (2011); González-Reimers et al. (2011); Masson et al. (2013); Binder and 
Saad (2017); Flohr et al. (2018)  
17 Kent and Romanelli (2008, 228); Resnick (2002); Farnsworth and Rosen (2006)  
18 Golding (1985); Martínez-Lavín (1997); Resnick (2002); Nahar et al. (2007); Yap et al. (2017)   
19 Boyle et al. (1998; 2011)  
20 Resnick (2002)  
21 Resnick (2002); Roberts et al. (2014, 958)  
22 Poigenfürst (1986)  
23 Balle et al. (1982); Ronćević (1983); Kovács and Ghahremani (2001)  
24 DeKosky et al. (2010)  
25 Roberts et al. (1998); Resnick (2002); Ortner (2003, 230–1); Canci et al. (2005); Waldron (2009, 95); Holloway et al. (2011)  
26 Turgut (2001); Resnick (2002); Roberts and Buikstra (2003, 95); Owolabi et al. (2010)  
27 Leung (1999)  
28 Hopewell (1994)  
29 Baxter and Wiley (1986); Steele and Graham (1992); Resnick (2002); Resnick and Goergen (2002)  
30 Ingram (1991); Unger et al. (2008)  
31 Henrikson (1969); Ingram (1991); Zyto et al. (1995); Unger et al. (2008)  
32 Malim and Hines (1998)  
33 Møller-Christensen (1961); Andersen and Manchester (1992); Lewis et al. (1995); Roberts and Manchester (2010, 197); confirmed via aDNA 
analysis by Pfrengle et al. (2021)  
34 Andersen and Manchester (1992)  
35 Golding (1985); Resnick (2002); Roberts and Manchester (2010, 197); Slim et al. (2011); Roberts (2020, Chapter 2). 
36 Anon (2009); Roberts (2020, Chapter 2)  
37 Highland and LaMont (1983); Golding (1985); Davidson et al. (2003)  
38 Steinbock (1976, 385); Strouhal (1991); Duhig et al. (1996); Resnick (2002); Marks and Hamilton (2007); See the following research for 
examples of metastatic carcinoma in archaeological skeletons: Šefčáková et al. (2001); Assis and Codinha (2010); Binder et al. (2014); Lieverse 
et al. (2014); Ghabili et al. (2016)  
39 Stark et al. (2003); Coleman (2006)  
40 Resnick (2002); Coleman (2006)  
41 Coleman (2001; 2006); Selvaggi and Scagliotti (2005) 
42 Bohling (2020, Section 10.2) 
43 Shanley (1995); Rajasekaran et al. (1998); Resnick (2002)  
44 Rajasekaran et al. (1998) 
45 Hopewell (1994) 
46 Resnick (2002); Ortner (2003, 222); Waldron (2009, 33–34) 
47 Simmons et al. (1983) 
48 Hawkes and Grainger (2006) 
49 Resnick (2002) 
50 Simmons et al. (1983); Hankins et al. (2006) 
51 Sherlock and Welch (1992) 
52 Resnick (2002) 
53 Khamis and Carmeli (2017) 
54 Forsyth and Seaman (2015); Doherty and Greatorex (2016) 
55 Barber (1929; 1934); See following research for examples of forearm amputation in archaeological skeletons: Bloom et al. (1995); Mays 
(1996) 
56 Østlie et al. (2011) 
57 Mays (1996); Kirkup (2007, 158) 
58 Resnick (2002)  
59 Ortner (2003, 54–5) 
60 Waldron (2009, 33–4) 
61 Resnick (2002) 

 



19 

 
62 Doherty and Greatorex (2016, 37) 
63 Møller-Christensen (1961); Andersen and Manchester (1992); Lewis et al. (1995); Resnick (2002); Roberts and Manchester (2010, 197)  
64 Andersen and Manchester (1992) 
65 Resnick (2002); Roberts (2020, Chapter 2) 
66 Golding (1985); Resnick (2002); Roberts and Manchester (2010, 197); Slim et al. (2011); Roberts (2020, Chapter 2) 
67 Anon (2009); Roberts (2020, Chapter 2) 
68 Resnick (2002); Ortner (2003, 230–1); Waldron (2009, 95); Holloway et al. (2011) 
69 Turgut (2001); Resnick (2002); Roberts and Buikstra (2003, 95); Owolabi et al. (2010) 
70 Hopewell (1994) 
71 Scull et al. (1992) 
72 Baxter and Wiley (1986); Resnick (2002); Resnick and Goergen (2002) 
73 Baxter and Wiley (1986); Zyto et al. (1995) 
74 Resnick (2002); Mellema et al. (2016) 
75 Bishop and Mordan (nd) 
76 Resnick (2002); Ortner (2003, 230–1); Waldron (2009, 95); Holloway et al. (2011) 
77 Turgut (2001); Resnick (2002); Roberts and Buikstra (2003, 95); Owolabi et al. (2010) 
78 Hopewell (1994) 
79 Selection of sources: Weinstein et al. (1952); Minear (1956); Stallings et al. (1993); Ihkkan and Yalçin (2001); Morell et al. (2002); Resnick 
(2002); Sussman (2002); Rodrigues dos Santos et al. (2003); Shevell et al. (2003); Biggar (2006); Jan (2006); Krigger (2006); Novak et al. 
(2012, e1285); Mughal (2014); Shah (2015); Armour et al. (2016) 
80 Blanes et al. (2009) 
81 Fink (2003); Krigger (2006); Nardes et al. (2012) 
82 Bohling (2020, Section 10.2) 
83 Resnick (2002); Ortner (2003, 199)  
84 Waldvogel et al. (1970); Lerner et al. (1993); Lew and Waldvogel (2004); Haztenbuehler and Pulling (2011); Baldan et al. (2014); Lima et al. 
(2014); Panteli and Giannoudis (2017)  
85 Selected sources: Weinstein et al. (1952); Kattan and Spitz (1968); Singh et al. (1980); Parker et al. (1986); Hirayama et al. (1987); Waters 
et al. (1998); Broeks et al. (1999); Resnick (2002); Gordon et al. (2004); Talbot (2004); Jan (2006); Shah (2015); Armour et al. (2016)  
86 Broeks et al. (1999); Gourie-Devi and Nalini (2003); Nalini et al. (2014) 
87 Resnick (2002) 
88 Simmons et al. (1983) 
89 Simmons et al. (1983); Hankins et al. (2006) 
90 Ali et al. (1980); Pineda et al. (1987); Mays and Taylor (2002); Ortner (2003, 354–7); See the following research for examples of HOA in 
archaeological skeletons: Martínez-Lavín et al. (1994); Assis et al. (2011);  González-Reimers et al. (2011); Masson et al. (2013); Binder and 
Saad (2017); Flohr et al. (2018) 
91 Martínez-Lavín (1997); Yap et al. (2017) 
92 Golding (1985); Martínez-Lavín (1997); Resnick (2002); Nahar et al. (2007); Yap et al. (2017) 
93 Yap et al. (2017) 
94 Hawkes and Grainger (2003) 
95 Denis (1983) 
96 Takemitsu (1988); Roussouly and Nnadi (2010); Lee et al. (2017) 
97 Bohling (2020, Section 7.10.4.2) 
98 Resnick (2002) 
99 Högstrom et al. (1976) 
100 Resnick (2002); Ortner (2003, 230–1); Waldron (2009, 95); Holloway et al. (2011) 
101 Turgut (2001); Resnick (2002); Roberts and Buikstra (2003, 95); Owolabi et al. (2010) 
102 Hopewell (1994) 
103 Selected sources: Weinstein et al. (1952); Kattan and Spitz (1968); Singh et al. (1980); Parker et al. (1986); Hirayama et al. (1987); Waters 
et al. (1998); Broeks et al. (1999); Resnick (2002); Gordon et al. (2004); Talbot (2004); Jan (2006); Shah (2015); Armour et al. (2016) 
104 Broeks et al. (1999); Gourie-Devi and Nalini (2003); Nalini et al. (2014) 
105 Ashman et al. (2001); Boffeli et al. (2015)  
106 Tennvall and Apelqvist (2000); Ashman et al. (2001); Price (2004)  
107 ARCUS (1996), Nolan et al. (2010), Swales (2012) 
108 Andersen and Manchester (1987) 
109 Ortner (2003, 466–7); Waldron (2009, 216) 
110 Resnick (2002) 
111 Bohne and Root (1977); Achterman and Kalamachi (1979); Resnick (2002) 
112 Resnick (2002); Kernbach and Blitz (2008) 
113 Selected sources: Colonna and Saal (1941); Weinstein et al. (1952); Minear (1956); Ratliff (1959); Madigan and Wallace (1981); Zancolli et 
al. (1983); Fulford (1990); Tonkin and Gschwind (1992); Cornell (1995); Emery (2002); Ozonoff (2002); Resnick (2002); Sussman (2002); 
Shevell et al. (2003); Sees and Miller (2013); Shah (2015); Armour et al. (2016)  
114 Zancolli et al. (1983); Tonkin and Gschwind (1992) 
115 Giakas et al. (1996); Ozonoff (2002); Aebi (2005); Mahaudens et al. (2005); Smith et al. (2008); Syczewska et al. (2012)  
116 Herd et al. (2004) 
117 Fink (2003); Krigger (2006); Young et al. (2008); Nardes et al. (2012); Novak et al. (2012)  
118 Cummings and Rega (2008) 
119 Resnick (2002) 
120 Fagg (1988); Schmidt-Rohlfing et al. (2001); Zebala et al. (2007) 
121 Resnick (2002) 
122 Baker (2014; 2016); unpublished archive held by David Baker 
123 Resnick (2002); Ortner (2003, 199) 
124 Waldvogel et al. (1970); Lerner et al. (1993); Lew and Waldvogel (2004); Haztenbuehler and Pulling (2011); Baldan et al. (2014); Lima et 
al. (2014); Panteli and Giannoudis (2017) 

 



20 

 
125 Cohn (1942); Resnick (2002) 
126 Soni et al. (2019) 
127 Simmons et al. (1983) 
128 Lehovsky (1999); Resnick (2002) 
129 Takemitsu (1988); Roussouly and Nnadi (2010); Lee et al. (2017) 
130 Lehovsky (1999); Resnick (2002); Zimmerli (2010)   
131 Resnick (2002); Ortner (2003, 230–1); Waldron (2009, 95); Holloway et al. (2011) 
132 Ali et al. (1980); Pineda et al. (1987); Mays and Taylor (2002); Ortner (2003, 354–7); See the following research for examples of HOA in 
archaeological skeletons: Martínez-Lavín et al. (1994); Assis et al. (2011);  González-Reimers et al. (2011); Masson et al. (2013); Binder and 
Saad (2017); Flohr et al. (2018)  
133 Turgut (2001); Resnick (2002); Roberts and Buikstra (2003, 95); Owolabi et al. (2010) 
134 Hopewell (1994) 
135 Leung (1999) 
136 Golding (1985); Martínez-Lavín (1997); Resnick (2002); Nahar et al. (2007); Yap et al. (2017) 
137 Resnick (2002) 
138 Ward (1999); Resnick (2002); Bostan et al. (2003) 
139 Resnick (2002); Ortner (2003, 230–1); Waldron (2009, 95); Holloway et al. (2011) 
140 Turgut (2001); Resnick (2002); Roberts and Buikstra (2003, 95); Owolabi et al. (2010)  
141 Hopewell (1994) 
142 Randall (2014; 2016) 
143 Resnick (2002); Loizou et al. (2010) 
144 Khamis and Carmeli (2017) 
145 Aufderheide and Rodríguez Martín (1998, 390–1); Resnick (2002) 
146 Murphy et al. (1982); Cisneros et al. (1985); Capanna et al. (1986); Resnick (2002) 
147 Kim et al. (1999); Resnick (2002); Malaviya and Kotwal (2003); Ortner (2003, 222)  
148 Kim et al. (1999); Resnick (2002); Malaviya and Kotwal (2003); Ortner (2003, 222)  
149 Klatt and Stevens (2008) 
150 Kundel et al. (1996); Mellema et al. (2016) 
151 Boddington (1996), Craig (2006) 
152 Møller-Christensen (1961); Andersen and Manchester (1992); Lewis et al. (1995); Roberts and Manchester (2010, 197) 
153 Ortner (2003, 54–5) 
154 Andersen and Manchester (1992) 
155 Golding (1985); Resnick (2002); Roberts and Manchester (2010, 197); Slim et al. (2011); Roberts (2020, Chapter 2) 
156 Anon (2009); Roberts (2020, Chapter 2) 
157 Baxter and Wiley (1986); Resnick (2002); Resnick and Goergen (2002) 
158 Ortner (2003, 347); Ponce and Novellino (2014)  
159 Baxter and Wiley (1986); Zyto et al. (1995) 
160 Boyer et al. (1981); Ordeberg et al. (1984); Carney and Weinstein (1996) 
161 Resnick (2002); Malaviya and Kotwal (2003); Ortner (2003, 222)  
162 Resnick (2002); Malaviya and Kotwal (2003); Ortner (2003, 222)  
163 Goldenberg (1998); Malaviya and Kotwal (2003) 
164 Baxter and Wiley (1986); Resnick (2002); Resnick and Goergen (2002) 
165 Resnick (2002); Ortner (2003, 230–1); Waldron (2009, 93–5); Spekker et al. (2018) 
166 Riseborough et al. (1983); Basener et al. (2009); Gulabi et al. (2013) 
167 Weinstein et al. (1952); Ratliff (1959); Faraj (2006) 
168 Kim et al. (1999); Resnick (2002); Malaviya and Kotwal (2003); Ortner (2003, 222)  
169 Kim et al. (1999); Resnick (2002); Malaviya and Kotwal (2003); Ortner (2003, 222)  
170 Baxter and Wiley (1986); Zyto et al. (1995) 
171 Leung (1999) 
172 Hopewell (1994) 
173 Goldenberg (1998); Malaviya and Kotwal (2003) 
174 Klatt and Stevens (2008); Khamis and Carmeli (2017) 
175 Waldron (2007); unpublished archive provided by Tony Waldron and English Heritage Trust 
176 See unpublished osteological archive provided by Tony Waldron and English Heritage Trust 
177 Steinbock (1976, 385); Strouhal (1991); Resnick (2002); Marks and Hamilton (2007); See the following research for examples of metastatic 
carcinoma in archaeological skeletons: Duhig et al. (1996); Šefčáková et al. (2001); Assis and Codinha (2010); Binder et al. (2014); Lieverse et 
al. (2014); Ghabili et al. (2016) 
178 Stark et al. (2003); Coleman (2006) 
179 Resnick (2002); Coleman (2006) 
180 Coleman (2001; 2006); Selvaggi and Scagliotti (2005) 
181 Bohling (2020, Section 10.2) 
182 Resnick (2002); Ortner (2003, 571) 
183 Resnick (2002) 
184 Takakura et al. (1991); Wilde et al. (1994); Lemley et al. (2006)  
185 Resnick (2002) 
186 Sairanen et al. (1969); Fox et al. (1979) 
187 Golding (1985) 
188 Steinbock (1976, 385); Strouhal (1991); Wakely et al. (1995); Resnick (2002); Ortner (2003, 535); Marks and Hamilton (2007); Ghabili et 
al. (2016); See the following research for examples of metastatic carcinoma in archaeological skeletons: Duhig et al. (1996); Šefčáková et al. 
(2001); Assis and Codinha (2010); Binder et al. (2014); Lieverse et al. (2014)  
189 Resnick (2002); Coleman (2006) 
190 Coleman (2001; 2006); Selvaggi and Scagliotti (2005) 
191 Anon (2017) 

 



21 

 
192 Bohling (2020, Section 10.2) 
193 Resnick (2002); Leden et al. (2012) 
194 Resnick (2002); Ortner (2003, 132, 222) 
195 Kacki et al. (2013) 
196 Resnick (2002); Ortner (2003, 230–1); Waldron (2009, 93–5); Spekker et al. (2018) 
197 Shichikawa et al. (1978); Bywaters (1981); Resnick (2002) 
198 Aufderheide and Rodríguez-Martín (1998, 84); Resnick (2002); Ortner (2003, 346); Berger et al. (2017)   
199 Ortner (2003, 347); Ponce and Novellino (2014)  
200 Terzis and Barmpitsioti (2009) 
201 Gower and Johnston (1971); Boyer et al. (1981); Ordeberg et al. (1984); Carney and Weinstein (1996); Resnick (2002) 
202 Simmons et al. (1983) 
203 Resnick (2002); Ortner (2003, 199) 
204 Waldvogel et al. (1970); Lerner et al. (1993); Lew and Waldvogel (2004); Haztenbuehler and Pulling (2011); Baldan et al. (2014); Lima et 
al. (2014); Panteli and Giannoudis (2017) 
205 Ali et al. (1980); Pineda et al. (1987); Mays and Taylor (2002); Ortner (2003, 354–7); See the following research for examples of HOA in 
archaeological skeletons: Martínez-Lavín et al. (1994); Assis et al. (2011);  González-Reimers et al. (2011); Masson et al. (2013); Binder and 
Saad (2017); Flohr et al. (2018)  
206 Martínez-Lavín (1997); Yap et al. (2017) 
207 Golding (1985); Martínez-Lavín (1997); Resnick (2002); Nahar et al. (2007); Yap et al. (2017) 
208 Yap et al. (2017) 
209 Aufderheide and Rodríguez-Martín (1998, 390); Resnick (2002)  
210 Resnick (2002) 
211 Resnick (2002) 
212 Resnick (2002) 
213 German and Holmes (1986); Lindsay et al. (2011); Rome et al. (2012) 
214 Resnick (2002); de Ávila Fernandes et al. (2010); Dalbeth et al. (2013) 
215 German and Holmes (1986); Lindsay et al. (2011); Rome et al. (2012) 
216Ortner (2003, 54–5) 
217 Golding (1985); Resnick (2002) 
218 See unpublished osteological archive provided by Tony Waldron and English Heritage Trust 
219 Aufderheide and Rodríguez-Martín (1998, 178); Ortner (2003, 185) 
220 Ortner (2003, 54–5) 
221 Waldvogel et al. (1970); Collert and Isacson (1982); Kadish et al. (1982); Lerner et al. (1993); Lew and Waldvogel (2004); Haztenbuehler 
and Pulling (2011); Baldan et al. (2014); Lima et al. (2014); Panteli and Giannoudis (2017) 
222 Ozonoff (2002); Giampietro et al. (2003) 
223 Berven et al. (2003) 
224 Dwek et al. (2002); Mitchell and Redfern (2008)  
225 Crowe et al. (1979) 
226 Flatow et al. (1993); Resnick (2002) 
227 Rowe and Zairns (1982); Flatow et al. (1993) 
228 See unpublished osteological archive provided by Tony Waldron and English Heritage Trust 
229 Resnick (2002); Waldron (2009, 33–34) 
230 Simmons et al. (1983); Adams et al. (2008) 
231 Stewart et al. (1962); Kransforf et al. (1990); Feldman (2002); Ortner (2003, 443); Mohan et al. (2011) 
232 Mohan et al. (2011) 
233 Waldron (2009, 33–34) 
234 Resnick (2002); Doherty et al. (2005); Holla et al. (2011) 
235 McDonald and Doel (2000); Ferrante di Ruffano and Waldron (2006) 
236 Aufderheide and Rodríguez-Martín (1998, 178); Ortner (2003, 185) 
237 Collert and Isacson (1982); Kadish et al. (1982) 
238 Aufderheide and Rodríguez-Martín (1998, 178); Ortner (2003, 185) 
239 Collert and Isacson (1982); Kadish et al. (1982) 
240 Baxter and Wiley (1986); Resnick (2002); Resnick and Goergen (2002) 
241 Baxter and Wiley (1986); Zyto et al. (1995) 
242 Steinbock (1976, 385); Strouhal (1991); Wakely et al. (1995); Resnick (2002); Ortner (2003, 535); Marks and Hamilton (2007); Ghabili et 
al. (2016); See the following research for examples of metastatic carcinoma in archaeological skeletons: Duhig et al. (1996); Šefčáková et al. 
(2001); Assis and Codinha (2010); Binder et al. (2014); Lieverse et al. (2014)  
243 Stark et al. (2003); Coleman (2006) 
244 Resnick (2002); Coleman (2006) 
245 Coleman (2001; 2006); Selvaggi and Scagliotti (2005) 
246 Anon (2017) 
247 Bohling (2020, Section 10.2) 
248 Mellema et al. (2016) 
249 Resnick (2002); Ortner (2003, 199) 
250 Khamis and Carmeli (2017) 
251 Waldvogel et al. (1970); Lerner et al. (1993); Lew and Waldvogel (2004); Haztenbuehler and Pulling (2011); Baldan et al. (2014); Lima et 
al. (2014); Panteli and Giannoudis (2017) 
252 Simmons et al. (1983); Hankins et al. (2006); Mellema et al. (2016) 
253 Ali et al. (1980); Pineda et al. (1987); Mays and Taylor (2002); Ortner (2003, 354–7); See the following research for examples of HOA in 
archaeological skeletons: Martínez-Lavín et al. (1994); Assis et al. (2011); González-Reimers et al. (2011); Masson et al. (2013); Binder and 
Saad (2017); Flohr et al. (2018) 
254 Martínez-Lavín (1997); Yap et al. (2017) 
255 Golding (1985); Martínez-Lavín (1997); Resnick (2002); Nahar et al. (2007); Yap et al. (2017) 

 



22 

 
256 Yap et al. (2017) 
257 Khamis and Carmeli (2017) 
258 Ingram (1991); Sebik et al. (1998); Cases of possible multiple epiphyseal dysplasia in archaeological individuals: Kozieradzka-Ogunmakin 
(2011); Debard et al. (2021); Zhou et al. (2021) 
259 Briggs et al. (2003 [updated 2019]); Bajuifer and Letts (2005)  
260 Ingram (1991) 
261 Briggs et al. (2003 [updated 2019]); Bajuifer and Letts (2005) 
262 Resnick (2002); Ortner (2003, 230–1); Waldron (2009, 95); Holloway et al. (2011) 
263 Turgut (2001); Resnick (2002); Roberts and Buikstra (2003, 95); Owolabi et al. (2010)  
264 Hopewell (1994) 
265 Resnick (2002); Ortner (2003, 230–1); Waldron (2009, 95); Holloway et al. (2011) 
266 Turgut (2001); Resnick (2002); Roberts and Buikstra (2003, 95); Owolabi et al. (2010)  
267 Hopewell (1994) 
268 Isser and Das (2002); Neville et al. (2016); Önay et al. (2019) 
269 Neville et al. (2016); Önay et al. (2019) 
270 Resnick (2002); Ortner (2003, 230–1); Waldron (2009, 95); Holloway et al. (2011) 
271 Turgut (2001); Resnick (2002); Roberts and Buikstra (2003, 95); Owolabi et al. (2010)  
272 Hopewell (1994) 
273 Ferrante di Ruffano and Waldron (2006, 123) 
274 Ferrante di Ruffano and Waldron (2018) 
275 Campanacci et al. (1984); Hang and Chih-Hseuh (2014)  
276 Campanacci et al. (1984); Han et al. (2008) 
277 Anderson et al. (2006); Cramp (2005a; 2005b) 
278 Wells and Woodhouse (1975); Ortner (2003, 435–43); Bone (2006); Langston et al. (2007) 
279 Bone (2006); Wermers et al. (2008)  
280 Bone (2006); Langston et al. (2007) 
281 Flatow et al. (1993); Resnick (2002) 
282 Rowe and Zairns (1982); Flatow et al. (1993) 
283 Cramp (2005a; 2005b); Anderson et al. (2006)  
284 Zyto et al. (1995) 
285 Resnick (2002); Ortner (2003, 199) 
286 Waldvogel et al. (1970); Lerner et al. (1993); Lew and Waldvogel (2004); Haztenbuehler and Pulling (2011); Baldan et al. (2014); Lima et 
al. (2014); Panteli and Giannoudis (2017) 
287 Khamis and Carmeli (2017) 
288 Taguchi et al. (2000) 
289 Resnick (2002); Ortner (2003, 199) 
290 Waldvogel et al. (1970); Lerner et al. (1993); Lew and Waldvogel (2004); Haztenbuehler and Pulling (2011); Baldan et al. (2014); Lima et 
al. (2014); Panteli and Giannoudis (2017) 
291 Møller-Christensen (1961); Lewis et al. (1995); Resnick (2002) 
292 Resnick (2002); Roberts (2020, Chapter 2) 
293 Golding (1985); Resnick (2002); Roberts and Manchester (2010, 197); Slim et al. (2011); Roberts (2020, Chapter 2) 
294 Anon (2009); Roberts (2020, Chapter 2) 
295 Wade-Martins (1980); Wells and Clayton (1980) 
296 Selection of sources: Weinstein et al. (1952); Kattan and Spitz (1968); Singh et al. (1980); Parker et al. (1986); Hirayama et al. (1987); 
Waters et al. (1998); Broeks et al. (1999); Resnick (2002); Gordon et al. (2004); Talbot (2004); Jan (2006); Shah (2015); Armour et al. (2016)  
297 Resnick (2002); Ortner (2003, 132, 222) 
298 Broeks et al. (1999) 
299 Resnick (2002); Malaviya and Kotwal (2003); Ortner (2003, 222)  
300 Resnick (2002); Malaviya and Kotwal (2003); Ortner (2003, 222)  
301 Goldenberg (1998); Malaviya and Kotwal (2003) 
302 Resnick (2002) 
303 Ward (1999); Resnick (2002); Bostan et al. (2003) 
304 Resnick (2002); Ortner (2003, 199) 
305 Waldvogel et al. (1970); Lerner et al. (1993); Lew and Waldvogel (2004); Haztenbuehler and Pulling (2011); Baldan et al. (2014); Lima et 
al. (2014); Panteli and Giannoudis (2017) 
306 Selection of sources: Weinstein et al. (1952); Kattan and Spitz (1968); Singh et al. (1980); Parker et al. (1986); Hirayama et al. (1987); 
Waters et al. (1998); Broeks et al. (1999); Resnick (2002); Gordon et al. (2004); Talbot (2004); Jan (2006); Shah (2015); Armour et al. (2016)  
307 Aufderheide and Rodríguez-Martín (1998, 178); Ortner (2003, 185) 
308 Collert and Isacson (1982); Kadish et al. (1982) 



23 

Bibliography 

Achterman, C and Kalamachi, A, 1979, 
Congenital deficiency of the fibula, Journal of 
Bone and Joint Surgery [British], 61 (2), 133–
137. 

Adams, J, Wolff, L, Merten, S, and Steinmann, 
S, 2008, Osteoarthritis of the elbow: results of 
arthroscopic osteophyte resection and 
capsulectomy, Journal of Shoulder and Elbow 
Surgery, 17 (1), 126–131.  

Aebi, M, 2005, The adult scoliosis, European 
Spine Journal 14 (10), 925–948. 

Ali, A, Tetalman, M, Fordham, E, Turner, D, 
Chiles, J, Patel, S, and Schmidt, K, 1980, 
Distribution of hypertrophic pulmonary 
osteoarthropathy, American Journal of 
Roentgenology, 134 (4), 771–780. 

AlQahtani, S, Hector, M, and Liversidge, H, 
2010, Brief communication: the London atlas 
of human tooth development and eruption, 
American Journal of Physical Anthropology, 
142 (3), 481–490. 

Andersen, J and Manchester, K, 1987, 
Grooving of the proximal phalanx in leprosy: 
a palaeopathological and radiological study, 
Journal of Archaeological Science, 14 (1), 77–
82. 

Andersen, J and Manchester, K, 1992, The 
rhinomaxillary syndrome in leprosy: a 
clinical, radiological and palaeopathological 
study, International Journal of 
Osteoarchaeology, 2 (2), 121–129. 

Anderson, S, Wells, C, and Birkett, D, 2006, 
‘People and environment. The human 
skeletal remains’, in R Cramp (ed.), 
Wearmouth and Jarrow monastic sites, 
Volume 2, Swindon: English Heritage, 481–
624. 

Anon, 2009, Training manual for medical 
officers, Nirman Bhawan, New Delhi: National 
Leprosy Eradication Programme. Ministry of 
Health & Family Welfare.   

 

Anon, 2017, Advanced prostate cancer: 
managing symptoms. Prostate Cancer UK, 

[Accessed 23 May 2019]. Available at: 
https://prostatecanceruk.org/prostate-
information/advanced-prostate-
cancer/advanced-prostate-cancer-managing-
symptoms. 

ARCUS, 1996, Report of human remains from 
Blackgate, Newcastle-upon-Tyne, Appendix 4: 
skeletal descriptions, unpublished archive 
report held by the Department of 
Archaeology, University of Sheffield. 

Armour, B, Courtney-Long, E, Fox, M, Fredine, 
H, and Cahill, A, 2016, Prevalence and cases 
of paralysis- United States, 2013, American 
Journal of Public Health, 106 (10), 1855–
1857. 

Ashman, C, Klecker, R, and Yu, J, 2001, 
Forefoot pain involving the metatarsal 
region: differential diagnosis with MR 
imaging, Radiographics, 21 (6), 1425–1440. 

Assis, S and Codinha, S, 2010, Metastatic 
carcinoma in a 14th–19th century skeleton 
from Constȃncia (Portugal), International 
Journal of Osteoarchaeology, 20 (5), 603–620. 

Assis, S, Santos, A-L, and Roberts, C, 2011, 
Evidence of hypertrophic osteoarthropathy 
in individuals from the Coimbra Skeletal 
Identified Collection (Portugal), International 
Journal of Paleopathology, 1 (3–4), 155–163. 

Aufderheide, A and Rodríguez-Martín, C, 
1998, The Cambridge encyclopedia of human 
paleopathology, Cambridge: Cambridge 
University Press. 

Bajuifer, S and Letts, M, 2005, Multiple 
epiphyseal dysplasia in children: beware of 
overtreatment! Canadian Journal of Surgery, 
48 (2), 106–109. 

Baker, D, 2014, Elstow Abbey, excavations 
1965–72, unpublished report held by David 
Baker. 

Baker, D, 2016, Late Saxon and medieval 
cemeteries at Elstow Abbey Bedfordshire, 
unpublished report held by David Baker. 

Baldan, M, Gosselin, R, Osman, Z, and 
Barrand, K, 2014, Chronic osteomyelitis 

https://prostatecanceruk.org/prostate-information/advanced-prostate-cancer/advanced-prostate-cancer-managing-symptoms
https://prostatecanceruk.org/prostate-information/advanced-prostate-cancer/advanced-prostate-cancer-managing-symptoms
https://prostatecanceruk.org/prostate-information/advanced-prostate-cancer/advanced-prostate-cancer-managing-symptoms
https://prostatecanceruk.org/prostate-information/advanced-prostate-cancer/advanced-prostate-cancer-managing-symptoms


24 

management in austere environments: the 
International Committee of the Red Cross 
experience, Tropical Medicine and 
International Health, 19 (7), 832–837. 

Balle, V, Christensen, P-H, Greisen, O, and 
Jørgensen, P, 1982, Treatment of zygomatic 
fractures: a follow-up study of 105 patients, 
Clinical Otolaryngology, 7 (6), 411–416. 

Barber, C, 1929, Immediate and eventual 
features of healing in amputated bones, 
Annals of Surgery, 90 (6), 985–992. 

Barber, C, 1934, Ultimate anatomical 
modifications in amputation stumps, Journal 
of Bone and Joint Surgery [American], 16 (2), 
53–64. 

Basener, C, Mehlman, C, and DiPasquale, T, 
2009, Growth disturbance after distal 
femoral growth plate fractures in children: a 
meta-analysis, Journal of Orthopaedic 
Trauma, 23 (9), 663–667. 

Baxter, M and Wiley, J, 1986, Fractures of the 
proximal humeral epiphysis. Their influence 
on humeral growth, Journal of Bone and Joint 
Surgery [British], 68 (4), 570–573. 

Berger, E, Chen, L, Sun, Z, and Sun, Z, 2017, A 
probable case of Legg-Calvé-Perthes disease 
in Warring States-era China, International 
Journal of Paleopathology, 16, 27–30. 

Berven, S, Deviren, V, Demir-Deviren, S, Hu, S, 
and Bradford, D, 2003, Studies in the 
modified Scoliosis Research Society 
Outcomes Instrument in adults: validation, 
reliability, and discriminatory capacity, Spine, 
28 (18), 2164–2169. 

Biggar, D, 2006, Duchenne muscular 
dystrophy, Pediatrics in Review, 27 (3), 83–
88. 

 

Binder, M, Roberts, C, Spencer, N, Antoine, D, 
and Cartwright, C, 2014, On the antiquity of 
cancer: evidence for metastatic carcinoma in 
a young man from ancient Nubia (c. 1200BC), 
PLoS ONE, 9 (3), e90924. 

Binder, M and Saad, M, 2017, Hypertrophic 
osteoarthropathy in a young adult male from 
Berber, Sudan (2nd–3rd century CE), 

International Journal of Paleopathology, 18, 
52–62. 

Bishop, M and Mordan, J, nd, A 6th century 
English cemetery at Windmill Hill, Cotgrave: 
excavations of Windmill Hill, Cotgrave, 
Nottinghamshire 1983–6, unpublished report 
held by Nottinghamshire County Council 
Environment Department. 

Blanes, L, Carmagnani, M-I, and Ferreira, L, 
2009, Quality of life and self-esteem of 
persons with paraplegia living in São Paulo, 
Brazil, Quality of Life Research, 18 (1), 15–21. 

Bloom, A, Bloom, R, Kahila, G, Eisenberg, E, 
and Smith, P, 1995, Amputation of the hand 
in the 3600-year-old skeletal remains of an 
adult male: the first case reported from 
Israel, International Journal of 
Osteoarchaeology, 5 (2), 188–191. 

Boddington, A, 1996, Raunds Furnells: the 
Anglo-Saxon church and churchyard, London: 
English Heritage. 

Boffeli, T, Tabatt, J, and Abben, K, 2015, ‘Fifth 
ray osteomyelitis’, in T Boffeli (ed.) 
Osteomyelitis of the foot and ankle: medical 
and surgical management, Switzerland: 
Springer International Publishing, 229–251. 

Bohling, S, 2020, Death, disability, and 
diversity: An investigation of physical 
impairment and differential mortuary 
treatment in Anglo-Saxon England, 
unpublished Doctoral dissertation, University 
of Bradford.  

Bohne, W and Root, L, 1977, Hypoplasia of 
the fibula, Clinical Orthopaedics and Related 
Research, 125, 107–112. 

Bone, H, 2006, Nonmalignant complications 
of Paget’s disease, Journal of Bone and 
Mineral Research, 21, P64–P68. 

Bostan, E, Borman, P, Bodur, H, and Barça, N, 
2003, Functional disability and quality of life 
in patients with ankylosing spondylitis, 
Rheumatology International, 23 (3), 121–126. 

Boyer, D, Mickelson, M, and Ponseti, I, 1981, 
Slipped capital femoral epiphysis: long-term 
follow-up study of one hundred and twenty-



25 

one patients, Journal of Bone and Joint 
Surgery [American], 63 (1), 85–95. 

Boyle, A, Jennings, B, Miles, D, and Palmer, S, 
1998, The Anglo-Saxon cemetery at Butler’s 
Field, Lechlade, Gloucestershire. Volume 1: 
prehistoric and Roman activity and Anglo-
Saxon grave catalogue, Oxford: Oxford 
University Committee for Archaeology. 

Boyle, A, Jennings, D, Miles, D, and Palmer, S, 
2011, The Anglo-Saxon cemetery at Butler’s 
Field, Lechlade, Gloucestershire. Volume 2: the 
Anglo-Saxon grave goods specialist reports, 
phasing and discussion, Oxford: Oxford 
University School of Archaeology. 

Briggs, M, Wright, M, and Mortier, G, 2003 
(updated 2019), ‘Multiple epiphyseal 
dysplasia, autosomal dominant’, in M Adam, 
H Ardinger, R Pagon, and S Wallace (eds.), 
GeneReviews, Seattle, WA: University of 
Washington, 1–23, [Accessed 18 August 
2022]. Available at: 
https://www.ncbi.nlm.nih.gov/books/NBK1
123/. 

Broeks, J, Lankhorst, G, Rumping, K, and 
Prevo, A, 1999, The long-term outcome of 
arm function after stroke: results of a follow-
up study, Disability and Rehabilitation, 21 (8), 
357–364. 

Bywaters, E, 1981, Thoracic intervertebral 
discitis in rheumatoid arthritis due to 
costovertebral joint involvement, 
Rheumatology International, 1 (2), 83–97. 

 

Campanacci, M, Picci, P, Gherlinzoni, F, 
Guerra, A, Bertoni, F, and Neff, J, 1984, 
Parosteal osteosarcoma, Journal of Bone and 
Joint Surgery [British], 66  (3), 313–321. 

Canci, A, Nencioni, L, Minozzi, S, Catalano, P, 
Caramella, D, and Fornaciari, G, 2005, A case 
of healing spinal infection from classical 
Rome, International Journal of 
Osteoarchaeology, 15 (2), 77–83. 

Capanna, R, Bertoni, F, Bettelli, G, Present, D, 
Biagini, R, Ruggieri, P, Mancini, I, and 
Campanacci, M, 1986, Aneurysmal bone cysts 
of the pelvis, Archives of Orthopaedic and 
Traumatic Surgery, 105 (5), 279–284. 

Carney, B and Weinstein, S, 1996, Natural 
history of untreated chronic slipped capital 
femoral epiphysis. Clinical Orthopaedics and 
Related Research, 322, 43–47. 

Cisneros, A, Gomez, G, Benedicto, F, Cisneros, 
M, and Bascuñana, F, 1985, Aneurysmal bone 
cyst of the ischium, International 
Orthopaedics, 9 (1), 49–54. 

Cohn, I, 1942, Fractures of the elbow, 
American Journal of Surgery, 55 (2), 210–227. 

Cole, G and Waldron, T, 2010, Apple Down 
152: a putative case of syphilis from sixth 
century AD Anglo-Saxon England, American 
Journal of Physical Anthropology, 144 (1), 72–
79. 

Coleman, R, 2001, Metastatic bone disease: 
clinical features, pathophysiology and 
treatment strategies, Cancer Treatment 
Reviews, 27 (3), 165–176. 

Coleman, R, 2006, Clinical features of 
metastatic bone disease and risk of skeletal 
morbidity, Clinical Cancer Research, 12 (20), 
6243s–6249s. 

Collert, S and Isacson, J, 1982, Chronic 
sclerosing osteomyelitis (Garré), Clinical 
Orthopaedics and Related Research, 164, 136–
140. 

Colonna, P and Saal, F, 1941, A study of 
paralytic scoliosis based on five hundred 
cases of poliomyelitis, Journal of Bone and 
Joint Surgery [American], 23 (2), 335–353. 

Cornell, M, 1995, The hip in cerebral palsy, 
Developmental Medicine and Child Neurology, 
37 (1), 3–18. 

Craig, E, 2006, An osteological and 
palaeopathological assessment of stress 
indicators and social status at Raunds 
Furnells, Northamptonshire, unpublished 
MSc dissertation, University of Bradford.  

Cramp, R, 2005a, Wearmouth and Jarrow 
monastic sites. Volume 1, Swindon: English 
Heritage. 

Cramp, R, 2005b, Wearmouth and Jarrow 
monastic sites. Volume 2, Swindon: English 
Heritage. 



26 

Crowe, J, Mani, V, and Ranawat, C, 1979, Total 
hip replacement in congenital dislocation and 
dysplasia of the hip, Journal of Bone and Joint 
Surgery [American], 61 (1), 15–23. 

Cummings, C and Rega, E, 2008, A case of 
dyschondrosteosis in an Anglo-Saxon 
skeleton, International Journal of 
Osteoarchaeology, 18 (4), 431–437. 

Dalbeth, N, Kalluru, R, Aati, O, Horne, A, 
Doyle, A, and McQueen, F, 2013, Tendon 
involvement in the feet of patients with gout: 
a dual-energy CT study, Annals of the 
Rheumatic Diseases, 72 (9), 1545–1548. 

Davidson, D, Letts, M, and Khoshhal, K, 2003, 
Pelvic osteomyelitis in children: a 
comparison of decades from 1980–1989 with 
1990–2001, Journal of Pediatric Orthopaedics, 
23 (4), 514–521. 

de Ávila Fernandes, E, Sandim, G, Mitraud, S, 
Kubota, E, Ferrari, A, and Fernandes, A, 2010, 
Sonographic description and classification of 
tendinous involvement in relation to tophi in 
chronic tophaceous gout, Insights Imaging, 1 
(3), 143–148. 

Debard, J, Dutour, O, Mariéthoz, F, Kottas, G, 
Gios, M, and Desideri, J, 2021, A unique case 
of skeletal dysplasia in an adult male in Late 
Iron Age Switzerland, International Journal of 
Paleopathology, 34, 29–36. 

 

DeKosky, S, Ikonomovic, M, and Gandy, S, 
2010, Traumatic brain injury- football, 
warfare, and long-term effects, New England 
Journal of Medicine, 363 (14), 1293–1296. 

Denis, F, 1983, The three column spine and 
its significance in the classification of acute 
thoracolumbar spinal injuries, Spine, 8 (8), 
817–831. 

Doherty, A and Greatorex, C, 2016, 
Excavations on St Anne’s Hill: a middle/late 
Iron Age site and Anglo-Saxon cemetery at St 
Anne’s Road, Eastbourne, East Sussex, 
Portslade: SpoilHeap Publications. 

Doherty, M, Lanyon, P, and Hosie, G, 2005, 
‘Osteoarthritis of the knee and hip’, in A 
Adebajo and D Dickson (eds.), Collected 

reports on the rheumatic diseases 2005, series 
4 (revised), Arthritis Research Campaign, 89–
94. 

Down, A and Welch, M, 1990, Chichester 
excavations VII: Apple Down and the Mardens, 
Chichester: Chichester District Council. 

Duhig, C, Strouhal, E, and Němečková, A, 
1996, Case of secondary carcinoma of Anglo-
Saxon period from Edix Hill, Barrington, 
Cambridgeshire, England, Journal of 
Paleopathology, 8 (1), 25–31. 

Dwek, J, Chung, C, and Sartoris, D, 2002, 
‘Developmental dysplasia of the hip’, in D 
Resnick (ed.) Diagnosis of bone and joint 
disorders (4th Ed.), Philadelphia, PA: W. B. 
Saunders Company, 4355–4381. 

Emery, A, 2002, The muscular dystrophies, 
Lancet, 359 (9307), 687–695. 

Fagg, P, 1988, Wrist pain in the Madelung’s 
deformity of dyschondrosteosis, Journal of 
Hand Surgery, 13 (1), 11–15. 

Faraj, A, 2006, Poliomyelitis: orthopaedic 
management, Current Orthopaedics, 20 (1), 
41–46. 

Farnsworth, N and Rosen, T, 2006, Endemic 
treponematosis: review and update, Clinics in 
Dermatology, 24 (3), 181–190. 

Feldman, F, 2002, Tuberous sclerosis, 
neurofibromatosis, and fibrous dysplasia, in 
D Resnick (ed.), Diagnosis of bone and joint 
disorders (4th Ed.), Philadelphia. PA: W. B. 
Saunders Company, 4792–4843. 

Ferrante di Ruffano, L and Waldron, T, 2006, 
The skeletal analysis of an Anglo-Saxon 
population from Cherry Hinton, 
Cambridgeshire, unpublished report held by 
Wardell Armstrong (Hertfordshire 
Archaeological Trust and Archaeological 
Solutions are now part of Wardell 
Armstrong). 

Ferrante di Ruffano, L and Waldron, T, 2018, 
On the importance of considering disease 
subtypes: earliest detection of a parosteal 
osteosarcoma? Differential diagnosis of an 
osteosarcoma in an Anglo-Saxon female, 



27 

International Journal of Paleopathology, 21 
(1), 128–137. 

Fink, J, 2003, Advances in the hereditary 
spastic paraplegias, Experimental Neurology, 
184 (Supplement 1), 106–110. 

Flatow, E, Miller, S, and Neer, C, 1993, 
Chronic anterior dislocation of the shoulder, 
Journal of Shoulder and Elbow Surgery, 2 (1), 
2–10. 

Flohr, S, Jasch, I, Langer, A, Riesenberg, M, 
Hahn, J, Wisotzki, A, Kierdorf, H, Kierford, U, 
and Wahl, J, 2018, Secondary hypertrophic 
osteoarthropathy in a male from the early 
medieval settlement of Lauchheim, Germany, 
International Journal of Paleopathology, 20, 
72–79. 

Forsyth, H and Seaman, J, 2015, Eastbourne 
ancestors: a story of life from the bones of the 
past. Project report, unpublished report held 
by Eastbourne Borough Council. 

Fox, R, Calin, A, Gerber, R, and Gibson, D, 
1979, The chronicity of symptoms and 
disability in Reiter’s syndrome: an analysis of 
131 consecutive patients, Annals of Internal 
Medicine, 91 (2), 190–193. 

Fulford, G, 1990, Surgical management of 
ankle and foot deformities in cerebral palsy, 
Clinical Orthopaedics and Related Research, 
253, 55–61. 

German, D and Holmes, E, 1986, 
Hyperuricemia and gout. Medical Clinics of 
North America, 70 (2), 419–436. 

Ghabili, K, Tosoian, J, Schaeffer, E, Pavlovich, 
C, Golzari, S, Khajir, G, Andreas, D, Benzon, B, 
Vuica-Ross, M, and Ross, A, 2016, The history 
of prostate cancer from antiquity: review of 
paleopathological studies, Urology, 97, 8–12. 

Giakas, G, Baltzopoulous, V, Dangerfield, P, 
Dorgan, J, and Dalmire, S, 1996, Comparison 
of gait patterns between healthy and scoliotic 
patients using time and frequency domain 
analysis of ground reaction forces, Spine, 21 
(19), 2235–2242. 

Giampietro, P, Blank, R, Raggio, C, Merchant, 
S, Jacobsen, F, Faciszewski, T, Shukla, S, 
Greenlee, A, Reynolds, C, and Schowalter, D, 

2003, Congenital and idiopathic scoliosis: 
clinical and genetic aspects, Clinical Medicine 
and Research, 1 (2), 125–136. 

Goldenberg, D, 1998, Septic arthritis, Lancet, 
351 (9097), 197–202. 

Golding, D, 1985, Pain and periostitis, Journal 
of the Royal Society of Medicine, 78 (9), 706–
707. 

González-Reimers, E, Trujillo-Mederos, A, 
Machado-Calvo, M, Castañeyra-Ruiz, M, 
Ordóñez, A, and Arnay-de-la-Rosa, M, 2011, A 
skeletal case of hypertrophic 
osteoarthropathy from the Canary Islands 
dating from 1000 BP, International Journal of 
Paleopathology, 11, 1–6. 

Gordon, N, Gulanick, M, Costa, F, Fletcher, G, 
Franklin, B, Roth, E, and Shephard, T, 2004, 
Physical activity and exercise 
recommendations for stroke survivors, 
Stroke, 35 (5), 1230–1240. 

Gourie-Devi, M and Nalini, A, 2003, Long-
term follow-up of 44 patients with brachial 
monomelic amyotrophy, Acta Neurologica 
Scandinavica, 107 (3), 215–220. 

Gower, W and Johnston, R, 1971, Legg-
Perthes disease. Long-term follow-up of 
thirty-six patients, Journal of Bone and Joint 
Surgery [American], 53 (4), 759–768. 

Gulabi, D, Erdem, M, Bulut, G, Avci, C, and 
Asci, M, 2013, Ipsilateral distal femoral and 
proximal tibial epiphyseal growth plate 
injury: a case report, Journal of Medical Case 
Reports, 7 (146). 

Hackett, C, 1981, Development of caries sicca 
in a dry calvaria, Virchows Archiv A 
Pathological Anatomy and Histology, 391 (1), 
53–79. 

Han, I, Oh, J, Na, Y, Moon, K, and Kim, H-S, 
2008, Clinical outcome of parosteal 
osteosarcoma, Journal of Surgical Oncology, 
97 (2), 146–149. 

Hang, J-F and Chih-Hsueh, P, 2014, Parosteal 
osteosarcoma, Archives of Pathology and 
Laboratory Medicine, 138 (5), 694–699. 

Hankins, S, Bezwada, H, and Kozin, S, 2006, 
Corrective osteotomies of the radius and ulna 



28 

for supination contracture of the pediatric 
and adolescent forearm secondary to 
neurologic injury, Journal of Hand Surgery, 31 
(1), 118–124. 

Harris, N and Kirkaldy-Willis, W, 1965, 
Primary subacute pyogenic osteomyelitis, 
Journal of Bone and Joint Surgery [British], 47 
(3), 526–532. 

Hatzenbuehler, J and Pulling, T, 2011, 
Diagnosis and management of osteomyelitis, 
American Family Physician, 84 (9), 1027–
1033. 

Hawkes, S and Grainger, G, 2003, The Anglo-
Saxon cemetery at Worthy Park, Kingsworthy 
near Winchester, Hampshire, Oxford: Oxford 
University School of Archaeology. 

Hawkes, S and Grainger, G, 2006, The Anglo-
Saxon cemetery at Finglesham, Kent, Oxford: 
Oxford University School of Archaeology. 

Henrikson, B, 1969, Isolated fractures of the 
proximal end of the radius in children. 
Epidemiology, treatment and prognosis, Acta 
Orthopaedic Scandinavica, 40 (2), 246–260. 

Herd, F, Macnicol, M, and Abboud, R, 2004, 
The need for biomechanical evaluation in the 
assessment of clubfoot, The Foot, 14 (2), 72–
76. 

Highland, T and LaMont, R, 1983, 
Osteomyelitis of the pelvis in children, 
Journal of Bone and Joint Surgery [American], 
65 (2), 230–234. 

Hirayama, K, Tomonaga, M, Kitano, K, 
Yamada, T, Kojima, S, and Arai, K, 1987, Focal 
cervical poliopathy causing juvenile muscular 
atrophy of distal upper extremity: a 
pathological study, Journal of Neurology, 
Neurosurgery, and Psychiatry, 50 (3), 285–
290. 

Högstrom, H, Nilsson, B, and Willner, S, 1976, 
Correction with growth following diaphyseal 
forearm fracture, Acta Orthopaedica 
Scandinavica, 47 (3), 299–303. 

Holla, J, Steultjens, M, van der Leeden, M, 
Roorda, L, Bierma-Zeinstra, S, den Broeder, A, 
and Dekker, J, 2011, Determinants of range of 
joint motion in patients with early 

symptomatic osteoarthritis of the hip and/or 
knee: an exploratory study in the CHECK 
cohort, Osteoarthritis and Cartilage, 19 (4), 
411–419. 

Holloway, K, Henneberg, R, de Barros Lopes, 
M, and Henneberg, M, 2011, Evolution of 
human tuberculosis: a systematic review and 
meta-analysis of paleopathological evidence, 
HOMO, 62 (6), 402–458. 

Hopewell, P, 1994, ‘Overview of clinical 
tuberculosis’, in B Bloom (ed.), Tuberculosis: 
pathogenesis, protection, and control, 
Washington DC: American Society for 
Microbiology, 25–46. 

Ihkkan, D and Yalçin, E, 2001, Changes in 
skeletal maturation and mineralization in 
children with cerebral palsy and evaluation 
of related factors, Journal of Child Neurology, 
16 (6), 425–430. 

Ingram, R, 1991, The shoulder in multiple 
epiphyseal dysplasia, Journal of Bone and 
Joint Surgery [British], 73 (2), 277–279. 

Isser, D and Das, S, 2002, Dentigerous cyst in 
a young boy, Indian Journal of Otolaryngology 
and Head and Neck Surgery, 54 (1), 44–45. 

Jan, M, 2006, Cerebral palsy: comprehensive 
review and update, Annals of Saudi Medicine, 
26 (2), 123–132. 

Jeffery, A, 1975, Osteophytes and the 
osteoarthritic femoral head, Journal of Bone 
and Joint Surgery [British], 57 (3), 314–324. 

Kacki, S, 2013, Differential diagnosis of carpal 
and tarsal ankylosis on dry bones: example 
from the Roman catacomb of Saint Peter and 
Marcellinus (Rome, 1st–3rd century AD), 
International Journal of Paleopathology, 3, 
274–281. 

Kadish, L, Muller, C, and Mezger, H, 1982, 
Chronic sclerosing osteomyelitis in a long 
bone caused by actinomycosis, South African 
Medical Journal, 62, 658–659. 

Kattan, K and Spitz, H, 1968, Roentgen 
findings in obstetrical injuries to the brachial 
plexus, Radiology, 91 (3), 462–466. 

Kent, M and Romanelli, F, 2008, Reexamining 
syphilis: an update on epidemiology, clinical 



29 

manifestations, and management, Annals of 
Pharmacotherapy, 42 (2), 226–236. 

Kernbach, K and Blitz, N, 2008, Talocalcaneal 
coalition: a retrospective CT review of 35 
feet. Investigations involving middle facet 
coalitions- part II, Journal of Foot and Ankle 
Surgery, 47 (4), 288–294. 

Khamis, S and Carmeli, E, 2017, Relationship 
and significance of gait deviations associated 
with limb length discrepancy: a systematic 
review, Gait and Posture, 57, 115–123. 

Kim, Y-H, Cho, S-H, and Kim, J-S, 1999, Total 
knee arthroplasty in bony ankylosis in gross 
flexion, Journal of Bone and Joint Surgery 
[British], 81 (2), 296–300. 

Kirkup, J, 2007, A history of limb amputation, 
London: Springer. 

Klatt, J and Stevens, P, 2008, Guided growth 
for fixed knee flexion deformity, Journal of 
Pediatric Orthopedics, 28 (6), 626–631. 

Kovács, A and Ghahremani, M, 2001, 
Minimization of zygomatic complex fracture 
treatment, International Journal of Oral and 
Maxillofacial Surgery, 30 (5), 380–383. 

Kozieradzka-Ogunmakin, I, 2011, Multiple 
epiphyseal dysplasia in an Old Kingdom 
Egyptian skeleton: a case report, 
International Journal of Paleopathology, 1, 
200–226. 

Kransdorf, M, Moser, R, and Gilkey, F, 1990, 
Fibrous dysplasia. Radiographics, 10 (3), 
519–537. 

Krigger, K, 2006, Cerebral palsy: an overview, 
American Family Physician, 73 (1), 91–100. 

Kundel, K, Braun, W, Wieberneit, J, and Rüter, 
A, 1996, Intraarticular distal humerus 
fractures, Clinical Orthopaedics and Related 
Research, 332, 200–208. 

Langston, A, Campbell, M, Fraser, W, 
MacLennan, G, Selby, P, and Ralston, S, 2007, 
Clinical determinants of quality of life in 
Paget’s disease of the bone, Calcified Tissue 
International, 80 (1), 1–9. 

Leden, I, Forslind, K, and Svensson, B, 2012, 
Ankylosis of wrist and small joints of the 

hand occurs in rheumatoid arthritis: 
diagnostic implication in paleopathology, 
International Journal of Paleopathology, 2 (4), 
249–251. 

Lee, C-H, Chung, C, Jang, J-S, Kim, S-M, Chin, 
D-K, and Lee, J-K, 2017, ‘Lumbar 
degenerative kyphosis’ is not byword for 
degenerative sagittal imbalance: time to 
replace a misconception, Journal of Korean 
Neurosurgical Society, 60 (2), 125–129. 

Lehovsky, J, 1999, Pyogenic vertebral 
osteomyelitis/disc infection, Bailliére’s 
Clinical Rheumatology, 13 (1), 59–75. 

Lemley, F, Berlet, G, Hill, K, Philbin, T, Isaac, B, 
and Lee, T, 2006, Current concepts review: 
tarsal coalition, Foot and Ankle International, 
27 (12), 1163–1169. 

Lerner, R, Esterhai, J, Polomano, R, Cheatle, 
M, and Heppenstall, B, 1993, Quality of life 
assessment of patients with posttraumatic 
fracture nonunion, chronic refractory 
osteomyelitis, and lower-extremity 
amputation, Clinical Orthopaedics and Related 
Research, 295, 28–36. 

Leung, A, 1999, Pulmonary tuberculosis: the 
essentials, Radiology, 210 (2), 307–322. 

Lew, D and Waldvogel, F, 2004, 
Osteomyelitis, Lancet, 364 (9431), 369–379. 

Lewis, M, Roberts, C, and Manchester, K, 
1995, Inflammatory bone changes in leprous 
skeletons from the medieval hospital of St. 
James and St. Mary Magdalene, Chichester, 
England, International Journal of Leprosy, 63 
(1), 77–85. 

Lieverse, A, Temple, D, and Bazaliiskii, V, 
2014, Paleopathological description and 
diagnosis of metastatic carcinoma in an early 
Bronze Age (4588+34 cal. BP) forager from 
the Cis-Baikal region of eastern Siberia, PLoS 
ONE, 9 (12), e113919. 

Lima, A, Oliveira, P, Carvalho, V, Cimerman, S, 
and Savio, E, 2014, Recommendations for the 
treatment of osteomyelitis, Brazilian Journal 
of Infectious Diseases, 18 (5), 526–534. 

Lindsay, K, Gow, P, Vanderpyl, J, Logo, P, and 
Dalbeth, N, 2011, The experience and impact 



30 

of living with gout: a study of men with 
chronic gout using a qualitative grounded 
theory approach, Journal of Clinical 
Rheumatology, 17 (1), 1–6. 

Lloyd-Roberts, G, 1953, Osteoarthritis of the 
hip: a study of the clinical pathology, Journal 
of Bone and Joint Surgery [British], 37 (1), 8–
47. 

Loizou, C, McNamara, I, Ahmed, K, Pryor, G, 
and Parker, M, 2010, Classification of 
subtrochanteric femoral fractures, Injury, 41 
(7), 739–745. 

Madigan, R and Wallace, S, 1981, Scoliosis in 
the institutionalized cerebral palsy 
population, Spine, 6 (6), 583–590. 

Mahaudens, P, Thonnard, J-L, and 
Detrembleur, C, 2005, Influence of structural 
pelvis disorders during standing and walking 
in adolescents with idiopathic scoliosis, Spine 
Journal, 5 (4), 427–433. 

Malaviya, A and Kotwal, P, 2003, Arthritis 
associated with tuberculosis, Best Practice 
and Research: Clinical Rheumatology, 17 (2), 
319–343. 

Malim, T and Hines, J, 1998, The Anglo-Saxon 
cemetery at Edix Hill (Barrington A), 
Cambridgeshire, CBA Research Report 112, 
York: Council for British Archaeology. 

Marks, M and Hamilton, M, 2007, Metastatic 
carcinoma: palaeopathology and differential 
diagnosis, International Journal of 
Osteoarchaeology, 17 (3), 217–234. 

Martínez-Lavín, M, 1997, Hypertrophic 
osteoarthropathy, Current Opinion in 
Rheumatology, 9 (1), 83–86. 

Martínez-Lavín, M, Mansilla, J, Pineda, C, 
Pijoán, C, and Ochoa, P, 1994, Evidence of 
hypertrophic osteoarthropathy in human 
skeletal remains from pre-Hispanic 
Mesoamerica, Annals of Internal Medicine, 
120 (3), 238–241. 

Masson, M, Molnár, E, Donoghue, H, Besra, G, 
Minnikin, D, Wu, H, Lee, O, Bull, I, and Pálfi, G, 
2013, Osteological and biomolecular 
evidence of a 7000-year-old case of 
hypertrophic pulmonary osteoarthropathy 

secondary to tuberculosis from Neolithic 
Hungary, PLoS ONE, 8 (10), e78252. 

Mays, S, 1996, Healed limb amputations in 
human osteoarchaeology and their causes: a 
case study from Ipswich, UK, International 
Journal of Osteoarchaeology, 6 (1), 101–113. 

Mays, S and Taylor, G, 2002, Osteological and 
biomolecular study of two possible cases of 
hypertrophic osteoarthropathy from 
mediaeval England, Journal of Archaeological 
Science, 29 (11), 1267–1276. 

 

McDonald, T, and Doel, P, 2000, Land at 69–
115 Church End, Church End, Cherry Hinton, 
Cambridgeshire: an archaeological excavation 
interim report, Hertfordshire Archaeological 
Trust Report 722, unpublished report held by 
Wardell Armstrong (Hertfordshire 
Archaeological Trust and Archaeological 
Solutions are now part of Wardell 
Armstrong). 

Mellema, J, Lindenhovius, A, and Jupiter, J, 
2016, The posttraumatic stiff elbow: an 
update, Current Reviews in Musculoskeletal 
Medicine, 9 (2), 190–198. 

Minear, W, 1956, A classification of cerebral 
palsy, Pediatrics, 18 (5), 841–852. 

Mitchell, P and Redfern, R, 2008, Diagnostic 
criteria for developmental dislocation of the 
hip in human skeletal remains, International 
Journal of Osteoarchaeology, 18 (1), 61–71. 

Mohan, H, Mittal, P, Mundi, I, and Kumar, S, 
2011, Fibrous dysplasia of bone: a 
clinicopathologic review, Pathology and 
Laboratory Medicine International, 3, 31–42. 

Møller-Christensen, V, 1961, Bone changes in 
leprosy, Copenhagen: Munksgaard. 

Morrell, D, Pearson, M, and Sauser, D, 2002, 
Progressive bone and joint abnormalities of 
the spine and lower extremities in cerebral 
palsy, Radiographics, 22 (2), 257–268. 

Mughal, M, 2014, Fractures in children with 
cerebral palsy, Current Osteoporosis Reports, 
12 (3), 313–318. 



31 

Murphy, W, Strecker, W, and Schoenecker, P, 
1982, Transcatheter embolisation therapy of 
an ischial aneurysmal bone cyst, Journal of 
Bone and Joint Surgery [British], 64 (2), 166–
168. 

Nahar, I, Al-Shemmeri, M, and Hussain, M, 
2007, Secondary hypertrophic 
osteoarthropathy: new insights on 
pathogenesis and management, Gulf Journal 
of Oncology, 1, 71–76. 

Nalini, A, Gourie-Devi, M, Thennarasu, K, and 
Ramalingaiah, A, 2014, Monomelic 
amyotrophy: clinical profile and natural 
history of 279 cases seen over 35 years 
(1976–2010), Amyotrophic Lateral Sclerosis 
and Frontotemporal Degeneration, 15 (5–6), 
457–465. 

Nardes, F, Araújo, A, and Ribeiro, M, 2012, 
Mental retardation in Duchenne muscular 
dystrophy, Jornal de Pediatria, 88 (1), 6–16. 

Neville, B, Damm, D, Allen, C, and Chi, A, 
2016, Oral and maxillofacial pathology (4th 
Ed.), Saint Louis, MO: Elsevier. 

Nolan, J, Harbottle, B, and Vaughan, J, 2010, 
The early medieval cemetery at the Castle, 
Newcastle upon Tyne, Archaeologia Aeliana, 
39, 147–287. 

Novak, I, Hines, M, Goldsmith, S, and Barclay, 
R, 2012, Clinical prognostic messages from a 
systematic review on cerebral palsy, 
Pediatrics, 130 (5), e1285–e1312. 

Önay, Ö, Süslü , A, and Yılmaz, T, 2019, Huge 
dentigerous cyst in the maxillary sinus: a rare 
case in childhood, Turkish Archives of 
Otorhinolaryngology, 57 (1), 54–56. 

Ordeberg, G, Hansson, L, and Sandström, S, 
1984, Slipped capital femoral epiphysis in 
southern Sweden: long-term result with no 
treatment or symptomatic primary 
treatment, Clinical Orthopaedics and Related 
Research, 191, 95–104. 

Ortner, D, 2003, Identification of pathological 
conditions in human skeletal remains (2nd 
Ed.), London: Academic Press. 

Østlie, K, Franklin, R, Skjeldal, O, Skrondal, A, 
and Magnus, P, 2011, Assessing physical 

function in adult acquired major upper-limb 
amputees by combining the Disabilities of the 
Arm, Shoulder and Hand (DASH) outcome 
questionnaire and clinical examination, 
Archives of Physical Medicine and 
Rehabilitation, 92 (10), 1636–1645. 

Owolabi, L, Nagoda, M, Samaila, A, and Aliyu, 
I, 2010, Spinal tuberculosis in adults: a study 
of 87 cases in northwestern Nigeria, 
Neurology Asia, 15 (3), 239–244. 

Ozonoff, M, 2002, ‘Spinal anomalies and 
curvatures’, in D Resnick (ed.), Diagnosis of 
bone and joint diseases (4th Ed.), Philadelphia, 
PA: W. B. Saunders Company.  

Panteli, M and Giannoudis, P, 2017, Chronic 
osteomyelitis: what the surgeon needs to 
know, EFORT Open Reviews, 1 (5), 128–135. 

Parker, V, Wade, D, and Langton Hewer, R, 
1986, Loss of arm function after stroke: 
measurement, frequency, and recovery, 
International Rehabilitation Medicine, 8 (2), 
69–73. 

Pfrengle, S, Neukamm, J, Guellil, M, Keller, M, 
Molak, M, Avanzi, C, Kushniarevich, A, 
Montes, N, Neumann, G, Reiter, E, 
Tukhbatova, R, Berezina, N, Buzhilova, A, 
Korobov, D, Suppersberger Hamre, S, Matos, 
V, Ferreira, M, González-Garrido, L, 
Wasterlain, S, Lopes, C, Santos, A, Antunes-
Ferreira, N, Duarte, V, Silva, A, Melo, L, Sarkic, 
N, Saag, L, Tambets, K, Busso, P, Cole, S, 
Avlasovich, A, Roberts, C, Sheridan, A, 
Cessford, C, Robb, J, Krause, J, Scheib, C, 
Inskip, S, and Schuenemann, V, 2021, 
Mycobacterium leprae diversity and 
population dynamics in medieval Europe 
from novel ancient genomes, BMC Biology, 19, 
Article 220. 

Pineda, C, Martínez-Lavín, M, Goobar, J, 
Sartoris, D, Clopton, P, and Resnick, D, 1987, 
Periostitis in hypertrophic osteoarthropathy: 
relationship to disease duration, American 
Journal of Roentgenology, 148 (4), 773–778. 

Poigenfürst, J, Buch, J, and Eber, K, 1986, 
Posterior shoulder dislocation, 
Unfallchirurgie, 12 (4), 171–175. 



32 

Ponce, P and Novellino, P, 2014, A 
paleopathological example of Legge-Calvé-
Perthes disease from Argentina, International 
Journal of Paleopathology, 6, 30–33. 

Price, P, 2004, The diabetic foot: quality of 
life, Clinical Infectious Diseases, 39 
(Supplement 2), 129–131. 

Rajasekaran, S, Shanmugasundaram, T, 
Prabhakar, R, Dheenadhayalan, J, Shetty, A, 
and Shetty, D, 1998, Tuberculous lesions of 
the lumbosacral region: a 15-year follow-up 
of patients treated by ambulant 
chemotherapy, Spine, 23 (10), 1163–1167. 

Ratliff, A, 1959, The short leg in poliomyelitis, 
Journal of Bone and Joint Surgery [British], 41 
(1), 56–69. 

Resnick, D (ed.), 2002, Diagnosis of bone and 
joint disorders (4th Ed.), Philadelphia, PA: W. 
B. Saunders Company. 

Resnick, D and Goergen, T, 2002, ‘Physical 
injury: concepts and terminology’, in D 
Resnick (ed.), Diagnosis of bone and joint 
diseases (4th Ed.), Philadelphia, PA: W. B. 
Saunders Company, 2627–2782. 

Riseborough, E, Barrett, I, and Shapiro, F, 
1983, Growth disturbances following distal 
femoral physeal fracture-separations, Journal 
of Bone and Joint Surgery [American], 65 (7), 
885–893. 

Roberts, C, 2020, Leprosy: past and present, 
Gainesville, FL: University of Florida Press. 

Roberts, C, Boylston, A, Buckley, L, 
Chamberlain, A, and Murphy, E, 1998, Rib 
lesions and tuberculosis: the 
palaeopathological evidence, Tubercle and 
Lung Disease, 79 (1), 55–60. 

Roberts, C and Buikstra, J, 2003, The 
bioarchaeology of tuberculosis: a global view 
on a reemerging disease, Gainesville, FL: 
University Press of Florida. 

Roberts, C and Manchester, K, 2010, The 
archaeology of disease, Stroud: The History 
Press. 

Roberts, J, Custalow, C, Thomsen, T, and 
Hedges, J (eds.), 2014, Roberts and Hedges’ 

clinical procedures in emergency medicine (6th 
Ed.), Philadelphia, PA: Elsevier Saunders. 

Rodrigues dos Santos, M, Masiero, D, Novo, N, 
and Simionato, M, 2003, Oral conditions in 
children with cerebral palsy. Journal of 
Dentistry for Children, 70 (1), 40–46. 

Rome, K, Frecklington, M, McNair, P, Gow, P, 
and Dalbeth, N, 2012, Foot pain, impairment, 
and disability in patients with acute gout 
flares: a prospective observational study. 
Arthritis Care and Research, 64 (3), 384–388. 

Ronćević, R, 1983, Refracture of untreated 
fractures of the zygomatic bone, Journal of 
Maxillofacial Surgery, 11 (6), 252–256. 

Roussouly, P and Nnadi, C, 2010, Sagittal 
plane deformity: an overview of 
interpretation and management, European 
Spine Journal, 19 (11), 1824–1836. 

Rowe, C and Zairns, B, 1982, Chronic 
unreduced dislocations of the shoulder, 
Journal of Bone and Joint Surgery [American], 
64 (4), 494–505. 

Sairanen, E, Paronen, I, and Mӓhönen, H, 
1969, Reiter’s syndrome: a follow-up study, 
Acta Medica Scandinavica, 185 (1–2), 57–63. 

Scheuer, L and Black, S, 2000, Developmental 
juvenile osteology, San Diego, CA: Academic 
Press. 

Schmidt-Rohlfing, B, Schwöbel, B, Pauschert, 
R, and Niethard, F, 2001 Madelung deformity: 
clinical features, therapy and results, Journal 
of Pediatric Orthopaedics Part B, 10 (4), 344–
348. 

Scull, C, Ager, B, Bourn, R, Cameron, E, Clogg, 
P, Creighton, J, Edwards, G, Gelling, M, 
Gilmour, B, Harman, M, Henry, P, Holgate, R, 
Huntley, J, Johnson, P, Linford, N, Marlow, C, 
Mortimer, C, Mudd, A, Odenstedt, B, Page, R, 
Price, J, Payne, A, Stallibrass, S, Watson, J, 
Watkins, S, and Webster, D, 1992, Excavation 
and survey at Watchfield, Oxfordshire, 1983–
92, Archaeological Journal, 149 (1), 124–281. 

Sebik, A, Sebik, F, Kutluay, E, Kuyurtar, F, and 
Ademoğlu, Y, 1998, The orthopaedic aspects 
of multiple epiphyseal dysplasia, 
International Orthopaedics, 22 (6), 417–421. 



33 

 

Sees, J and Miller, F, 2013, Overview of foot 
deformity management in children with 
cerebral palsy, Journal of Children’s 
Orthopaedics, 7 (5), 373–377. 

Šefčáková, A, Strouhal, E, Nĕmečková, A, 
Thurzo, M, and Staššíková-Štukovská, D, 
2001, Case of metastatic carcinoma from end 
of the 8th–early 9th century Slovakia, 
American Journal of Physical Anthropology, 
116 (3), 216–229. 

Selvaggi, G and Scagliotti, G, 2005, 
Management of bone metastases in cancer: a 
review, Critical Reviews in 
Oncology/Hematology, 56 (3), 365–378. 

Shah, I, 2015, Paraplegia- patient education, 
Pediatric Oncall Child Health Care, [Accessed 
18 August 2022]. Available at: 
https://www.pediatriconcall.com/articles/p
ediatric-neurology/paraplegia/paraplegia-
patient-education. 

Shanley, D, 1995, Tuberculosis of the spine: 
imaging features, American Journal of 
Roentgenology, 164 (3), 659–664. 

Sherlock, S and Welch, M, 1992, An Anglo-
Saxon cemetery at Norton, Cleveland, CBA 
Research Report 82, London: Council for 
British Archaeology. 

Shevell, M, Majnemer, A, and Morin, I, 2003, 
Etiologic yield of cerebral palsy: a 
contemporary case series, Pediatric 
Neurology, 28 (5), 352–359. 

Shichikawa, K, Matsui, K, Oze, K, and Ota, H, 
1978, Rheumatoid spondylitis, International 
Orthopaedics, 2 (1), 53–60. 

Simmons, B, Southmayd, W, and 
Riseborough, E, 1983, Congenital radioulnar 
synostosis, Journal of Hand Surgery, 8 (6), 
829–838. 

Singh, N, Sachdev, K, and Susheela, A, 1980, 
Juvenile muscular atrophy localized to arms, 
Child Neurology, 37 (5), 297–299. 

 

 

 

Slim, F, Keukenkamp, R, van Schie, C, Faber, 
W, and Nollet, F, 2011, Foot impairments and 
limitations in walking activities in people 
affected by leprosy, Journal of Rehabilitation 
Medicine, 43 (1), 32–38. 

Smith, J, Kai-Ming, F, Urban, P, and Shaffrey, 
C, 2008, Neurological symptoms and deficits 
in adults with scoliosis who present to a 
surgical clinic: incidence and association with 
the choice of operative versus nonoperative 
management, Journal of Neurosurgery: Spine, 
9 (4), 326–331. 

Soni, J, Valenza, W, Matsunaga, C, Costa, A, 
and Faria, F, 2019, Chronic Monteggia 
fracture-dislocation in children: surgical 
strategy and results, Acta Ortopédica 
Brasileira, 27 (5), 244–247. 

Spekker, O, Hunt, D, Váradi, O, Berthon, W, 
Molnár, E, and Pálfi, G, 2018, Rare 
manifestations of spinal tuberculosis in the 
Robert J. Terry Anatomical Skeletal Collection 
(National Museum of Natural History, 
Smithsonian Institution, Washington, DC, 
USA), International Journal of 
Osteoarchaeology, 28 (3), 343–353. 

Stallings, V, Charney, E, Davies, J, and Cronk, 
C, 1993, Nutrition-related growth failure of 
children with quadriplegic cerebral palsy, 
Developmental Medicine and Child Neurology, 
35 (2), 126–138. 

Stark, A, Eichmann, T, and Mehdorn, H, 2003, 
Skull metastases: clinical features, 
differential diagnosis, and review of the 
literature, Surgical Neurology, 60 (3), 219–
226. 

Steele, J and Graham, H, 1992, Angulated 
radial neck fractures in children: a 
prospective study of percutaneous reduction, 
Journal of Bone and Joint Surgery [British], 74 
(5), 760–764. 

Steinbock, R, 1976, Paleopathological 
diagnosis and interpretation. Springfield, IL: 
Charles C. Thomas. 

 

Stewart, M, Gilmer, W, and Edmonson, A, 
1962, Fibrous dysplasia of bone, Journal of 

https://www.pediatriconcall.com/articles/pediatric-neurology/paraplegia/paraplegia-patient-education
https://www.pediatriconcall.com/articles/pediatric-neurology/paraplegia/paraplegia-patient-education
https://www.pediatriconcall.com/articles/pediatric-neurology/paraplegia/paraplegia-patient-education


34 

Bone and Joint Surgery [British], 44 (2), 302–
318. 

Strouhal, E, 1991, Myeloma multiplex versus 
osteolytic metastatic carcinoma: differential 
diagnosis in dry bones, International Journal 
of Osteoarchaeology, 1 (3–4), 219–224. 

Sussman, M, 2002, Duchenne muscular 
dystrophy, Journal of the American Academy 
of Orthopaedic Surgeons, 10 (2), 138–151. 

Swales, D, 2012, Life and stress: a bio-cultural 
investigation into the later Anglo-Saxon 
population of the Black Gate cemetery, 
Newcastle-upon-Tyne, unpublished Doctoral 
dissertation, University of Sheffield.  

Syczewska, M, Graff, K, Kalinowska, M, 
Szczerbik, E, and Domaniecki, J, 2012, 
Influence of the structural deformity of the 
spine on the gait pathology in scoliotic 
patients, Gait and Posture, 35 (2), 209–213. 

Taguchi, T, Kawai, S, Kaneko, K, and Yugue, D, 
2000, Surgical treatment of old pelvic 
fractures, International Orthopaedics, 24, 28–
32. 

Takakura, Y, Sugimoto, K, Tanaka, Y, and 
Tamai, S, 1991, Symptomatic talocalcaneal 
coalition: its clinical significance and 
treatment, Clinical Orthopaedics and Related 
Research, 269, 249–256. 

Takemitsu, Y, Harada, Y, Iwahara, T, 
Miyamoto, M, and Miyatake, Y, 1988, Lumbar 
degenerative kyphosis: clinical, radiological 
and epidemiological studies, Spine, 13 (11), 
1317–1326. 

Talbot, K, 2004, Monomelic amyotrophy or 
Hirayama’s Disease, Practical Neurology, 4 
(6), 362–365. 

Tennvall, G and Apelqvist, J, 2000, Health-
related quality of life in patients with 
diabetes mellitus and foot ulcers, Journal of 
Diabetes and Its Complications, 14 (5), 235–
241. 

Terzis, J and Barmpitsioti, A, 2009, Wrist 
fusion in posttraumatic brachial plexus palsy, 
Plastic and Reconstructive Surgery, 124 (6), 
2027–2039. 

Tonkin, M and Gschwind, C, 1992, Surgery for 
cerebral palsy: part 2. Flexion deformity of 
the wrist and fingers, Journal of Hand Surgery 
17, (4), 396–400. 

Turgut, M, 2001, Spinal tuberculosis (Pott’s 
disease): its clinical presentation, surgical 
management, and outcome. A survey study 
on 694 patients, Neurosurgical Review, 24 (1), 
8–13. 

Unger, S, Bonafé, L, and Superti-Furga, A, 
2008, Multiple epiphyseal dysplasia: clinical 
and radiographic features, differential 
diagnosis and molecular basis, Best Practice 
and Research Clinical Rheumatology, 22 (1), 
19–32. 

Wade-Martins, P, 1980, Excavations in North 
Elmham Park 1967–1972. Volume 1, East 
Anglian Archaeology Report 9, Gressenhall: 
Norfolk Archaeological Unit. 

Wakely, J, Anderson, T, and Carter, A, 1995, A 
multidisciplinarian case study of prostatic(?) 
carcinoma from mediaeval Canterbury, 
Journal of Archaeological Science, 22 (4), 469–
477. 

Waldron, T, 2007, St Peter’s, Barton-upon-
Humber, Lincolnshire: a parish church and its 
community, Volume 2: the human remains, 
Oxford: Oxbow Books. 

Waldron, T, 2009, Palaeopathology, 
Cambridge: Cambridge University Press. 

Waldvogel, F, Medoff, G, and Swartz, M, 1970, 
Osteomyelitis: a review of clinical features, 
therapeutic considerations and unusual 
aspects, New England Journal of Medicine, 282 
(4), 198–206. 

Ward, M, 1999, Health-related quality of life 
in ankylosing spondylitis: a survey of 175 
patients. Arthritis Care and Research, 12 (4), 
247–255. 

 

 

Waters, P, Smith, G, and Jaramillo, D, 1998, 
Glenohumeral deformity secondary to 
brachial plexus birth palsy, Journal of Bone 
and Joint Surgery [American], 80 (5), 668–
677. 



35 

Weinstein, L, Shelokov, A, Seltser, R, and 
Winchell, G, 1952, A comparison of the 
clinical features of poliomyelitis in adults and 
in children, New England Journal of Medicine, 
246 (8), 296–302. 

Wells, C and Clayton, H, 1980, ‘The human 
bones’, in P Wade-Martins (ed.), Excavations 
in North Elmham Park 1967–72, Volume 2, 
East Anglian Archaeology Report 9, 
Gressenhall: East Anglia Archaeology, 247–
347. 

Wells, C and Woodhouse, N, 1975, Paget’s 
disease in an Anglo-Saxon, Medical History, 
19 (4), 396–400. 

Wermers, R, Tiegs, R, Atkinson, E, Achenbach, 
S, and Melton, L, 2008, Morbidity and 
mortality associated with Paget’s disease of 
bone: a population-based study, Journal of 
Bone and Mineral Research, 23 (6), 819–825. 

Wilde, P, Torode, I, Dickens, D, and Cole, W, 
1994, Resection for symptomatic 
talocalcaneal coalition, Journal of Bone and 
Joint Surgery [British], 76 (5), 797–801. 

Yap, F, Skalski, M, Patel, D, Schein, A, White, E, 
Tomasian, A, Masih, S, and Matcuk, G, 2017, 
Hypertrophic osteoarthropathy: clinical and 
imaging features, Radiographics, 37 (1), 157–
175. 

Young, H, Barton, B, Waisbren, S, Dale, L, 
Ryan, M, Webster, R, and North, K, 2008, 
Cognitive and psychological profile of males 
with Becker muscular dystrophy, Journal of 
Child Neurology, 23 (2), 155–162. 

Zancolli, E, Goldner, L, and Swanson, A, 1983, 
Surgery of the spastic hand in cerebral palsy: 
report of the committee on spastic hand 
evaluation, Journal of Hand Surgery, 8 (5), 
766–772. 

 

Zebala, L, Manske, P, and Goldfarb, C, 2007, 
Madelung’s deformity: a spectrum of 
presentation, Journal of Hand Surgery, 32 (9), 
1393–1401. 

Zhou, Y, Lu, Y, He, J, Li, Z, Zhang, X, Zhang, Q, 
and Yeh, H-Y, 2021, Bioarchaeological 
insights into disability: skeletal dysplasia 
from the Iron Age northern China, 
International Journal of Osteoarchaeology, 32 
(2), 1–11. 

Zimmerli, W, 2010, Vertebral osteomyelitis, 
New England Journal of Medicine, 362 (11), 
1022–1029. 

Zyto, K, Kronberg, M, and Broström, L-Å, 
1995, Shoulder function after displaced 
fractures of the proximal humerus, Journal of 
Shoulder and Elbow Surgery, 4 (5), 331–336. 

 


	Table 1
	Table 2
	Table 3
	Endnotes
	Bibliography

