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SECTION 1: ROUND TABLE DISCUSSION 

DESCRIPTION OR DIAGNOSIS? 

Sheilagh T. Brooks, University of Nevada 

Approximately 50 people attended the discussion, although not all of them 
participated in the verbal exchanges. The round table opened with a 
series of slides from the Stillwater skeletal series, Nevada, illustrating 
bones with various minor or major abnormalities. S.T. Brooks then asked 
questions concerned with whether description would be sufficient, or was 
diagnosis possible for these conditions. There was an exchange of 
opinions by several people who were concerned with the difficulties of 
terminology, and questions about the actual three-dimensional appearance 
of some of the minor pathologic changes. 

The most significant conclusion, which seemed relatively unanimous, was 
that description is always necessary. The description should be as 
clear, succinct, and as detailed as possible. Then, if a diagnosis 
could be derived, it should follow. The reasons for the diagnosis need 
to be included to substantiate that conclusion. If a diagnosis is not 
possible, then none need be attempted. Recommendations also included 
taking photographs from several angles to back up the verbal description, 
and radiographs of certain types of anomalies if possible. 

One aspect of the interpretation of disease that was also discussed was 
etiology, especially with reference to the relatively higher frequencies 
of a particular trait in a skeletal series. The one considered was 
eburnation. This occurred with a 4-6% frequency in the Stillwater 
series, but not in other skeletal series from Nevada. The relevance 
of Merbs' activity-induced alterations, as a potential factor, was 
also discussed. 

The discussion concluded with cause left as an open-ended problem, but 
description with photographs, possibly radiographs, a necessity. 
If a diagnosis can then be made, it should be included, but detailed 
description is needed regardless of whether or not a diagnosis can. be 
determined from the skeletal evidence. Some participants disagreed 
with the necessity of an extremely detailed description, unless the 
material was to be re-interred. 



SECTION 2: CONTRIBUTED PAPERS 

Moderator: Sheilagh T. Brooks, University of Nevada, with the 
assistance of Jerome S. Cybulski, Canadian Museum of Civilization, 
and Kenneth A.R. Kennedy, Cornell University 

COPROLITE EVIDENCE OF MEDICINAL PLANTS 

Karl J. Reinhard, Texas A & M University 

Over 2,000 plant species have been documented ethnographically as having 
medicinal value among Native Americans. It is, therefore, not surprising 
that evidence of medicinal plants appears in some of the over 1,000 copro- 
lites analyzed from the southwestern U.S. Three examples are discussed. 
Willow (Salix) is the most common analgesic in the Native American pharma- 
copeia. Prehistoric use of this plant is documented in coprolites from 
Bighorn Cave in the Black Mountains of Arizona, and also in a burial from 
the Mimbres Valley, New Mexico. Mormon tea (Ephedra) was used historically 
as a diuretic, and evidence of its prehistoric use is also present in 
Bighorn Cave. Creosote (~arrea) is an antidiarrheal plant, and evidence 
of its use has been documented at Caldwell Cave in far western Texas. 
These remains demonstrate the antiquity of folk remedies, and provide 
circumstantial evidence of certain disorders suffered by prehistoric 
peoples. 

PALEORADIOGRAPHIC EVALUATION OF THE EGYPTIAN ROYAL MUMMIES 

Ethan M. Braunstein, Susan J. White, William Russell, Indiana University 
Hospital, and James E. Harris, University of Michigan 

We examined radiographs of 12 Egyptian royal mummies not previously published. 
These radiographs demonstrate findings never described in Egyptian mummies 
until now. In two of the 12, there was congenital lunate-triquetral fusion. 
In one, there were osteolytic lesions of the pelvis and femur suspicious for 
metastasis or myeloma. In 11 there was cartilage radiodensity of inter- 
vertebral disc or knee meniscug, presumably an artifact of embalming. 
Also observed were antemortem and postmortem fractures, osteoarthritis, 
and vascular calcification. Visceral packing and skeletal deformity due 
to wrapping were also seen. In these cases, radiology provided important 
paleopathologic information for accurate, comprehensive study of the mummies. 



SKELETONS I N  THE WALLS OF OLD QUEBEC 

Jerome S. Cybulski,  Canadian Museum of C i v i l i z a t i o n  

F i f t y  human ske l e tons  were discovered during a Canadian Parks Serv ice  p r o j e c t  
t o  r e p a i r  t h e  mid-18th century  f o r t i f i c a t i o n  wa l l  of Quebec City.  Analysis  
revealed 45 males, t h r e e  o r  fou r  females,  and one c h i l d ,  a s ex  and age r a t i o  
v i r t u a l l y  i d e n t i c a l  t o  t h a t  cu l l ed  from d i a r i e s  r epo r t ing  the  1746-1747 
dea ths  of P r o t e s t a n t  p r i sone r s  of war. Sku l l s  and t e e t h  showed a preval- 
ence of Caucasoid t r a i t s .  Long bones ind ica t ed  t a l l e r  s t a t u r e s  than 
those a s soc i a t ed  wi th  European born contemporaries,  and more i n  l i n e  wi th  
North American c o l o n i a l s .  Dental h e a l t h  was poor throughout t h e  s e r i e s .  
Most men had l e s i o n s  suggest ing heavy loading  s t r e s s e s  on the  sp ine .  
J u s t  over 20% of t he  men exhib i ted  t raumat ic  bone f r a c t u r e s ;  o t h e r  
s k e l e t a l  changes suggested a d d i t i o n a l  forms of trauma. There were s igns  
of chronic  s inus  i n f e c t i o n ,  poss ib l e  scurvy,  and childhood i l l n e s s e s  o r  
n u t r i t i o n a l  d e f i c i e n c i e s .  A t  l e a s t  twelve men were pipe-smokers, i nd i ca t ed  
by pecu l i a r  t oo th  wear pa t t e rns .  Other f i nd ings  included suspected o s s i -  
f  i ed  bronchia l  elements i n  t h r e e  men, a growth-stunted s h i n  bone i n  an  
adolescent ,  and a p o s s i b l e  c a s e  of a tumor (osteochondroma). 

TAPHONOMY OF ESKIMO SKELETONS FROM THE CANADIAN ARCTIC, WITH SPECIAL 
CONSIDERATION OF PROBABLE POLAR BEAR VICTIMS 

Charles F. Merbs, Arizona S t a t e  Univers i ty  

Thule c u l t u r e  Eskimo remains from northwest  Hudson Bay show a v a r i e t y  of 
postmortem changes caused by the  genera l  a c i d i t y  of t he  grave environment 
(average pH approximately 5 . 5 ) ,  and t h e  growth of p l a n t s ,  p r imar i ly  
l i c h e n s ,  on bone su r f aces .  Some of t hese  changes, such a s  warpage of 
long bones, su r f ace  e ros ion  of c r a n i a l  bones, and ex tens ive  a r e a s  of 
d e s t r u c t i o n ,  could be mistaken f o r  pathology. I n  some in s t ances ,  t h e  
bones appear t o  have been gnawed by rodents  and ca rn ivo res ,  and a c t u a l  
grooves and punctures  produced by t e e t h  can sometimes be i d e n t i f i e d .  
Bones with t h i n  c o r t i c e s  and ex tens ive  cance l lous  bone were t h e  usua l  
v ic t ims  of t h i s  a c t i v i t y .  Of s p e c i a l  i n t e r e s t  a r e  s e v e r a l  ske l e tons  
with numerous missing p a r t s ,  a long with massive breakage of some of t h e  
recovered bones. The absence of any grave d i s tu rbance  i n  t hese  cases  
demonstrates t h a t  t h e  damage occurred before  b u r i a l .  The f a c t  t h a t  even 
the  s t r o n g e s t  bones were broken with apparent  ea se  and with no observable 
use  of t o o l s  sugges ts  t h a t  t he  a f f e c t e d  ske l e tons  were po la r  bear  v ic t ims .  
Whether they r ep resen t  l i v i n g  ind iv idua l s  who were k i l l e d  and p a r t i a l l y  
ea t en  by bears ,  o r  deceased ind iv idua l s  merely scavenged by bea r s ,  i s  
d i f f i c u l t  t o  a s c e r t a i n .  It i s  i n t e r e s t i n g  t o  n o t e  t h a t  t he  bodies 
were provided with f u l l  s i z e  graves,  even when l a r g e  p a r t s  were missing. 



SCAPHOCEPHALY IN A 5,000 YEAR OLD SKELETON FROM HARAPPA, PAKISTAN 

Kenneth A.R. Kennedy, Cornell University 

Irregularities of cranial suture closing resulting in scaphocephaly are 
documented for a number of prehistoric and historic human populations of the 
eastern and western hemispheres, but what may be the first recorded case 
from southern Asia appeared during the 1987 archaeological field season at 
the Indus Valley Civilization site of Harappa, Pakistan. The female 
specimen with this condition also exhibits indicators of developmental 
abnormalities in the postcranial skeleton. These features are discussed 
in the context of pathological and other paleodemographic variables 
encountered in the prehistoric skeletal record from Pakistan, India, and 
Sri Lanka. 

OSTEOPETROSIS IN AN EIGHTEENTH CENTURY ENGLISH FAMILY 

Tony Waldron, Institute of Archaeology, Margaret Cox and Theya Molleson, 
British Museum (Natural History) 

The crypt at Christ Church, Spitalfields, London was used during the 18th 
and 19th centuries. When it was excavated, a substantial number of the 
coffins had legible coffin plates that gave details of the name, date of 
death, and age at death of the individual contained within. From these 
data, and those gleaned from parish and other records, a number of family 
trees were constructed. A young boy in one family, who was 2 years and 
6 months at the time of death, was found to have osteopetrosis when his 
skeleton was x-rayed. The disease had an unequal distribution, the base 
of the skull, lower limb bones, pelvis, and thoracic and lumbar vertebrae 
were sclerotic, but the upper limb bones, scapulae, and mandible were 
barely affected. A radiological survey of this boy's known relatives 
brought two more cases to light. Both were aged about 15 days at death. 
In one, the disease was widespread, the long bones, vertebrae, skull base, 
and mandible all being affected. In the other, the disease was patchy, 
affecting the limb bones (which have radio-translucent zones at the 
proximal and distal ends), and the petrous temporal bones. A further 
survey of all children under three recovered from the crypt revealed two 
more cases: these children may well have been related to the index case, 
but we cannot be sure as their coffin plates have been lost. 

THIRD CUNEIFORM AND ASSOCIATED LESIONS IN EARLY CALIFORNIA MATERIAL 

James Tenney, Lowie Museum of Archaeology, Berkeley, California 

A systematic study of skeletal remains having one or both third cuneiform 



tarsal bones (C3) showed several instances of an abnormality of the inferior 
portion of the distal articular surface. There was an invariable and 
constant association with a 'mirror image' lesion of the inferior portion 
of the proximal articular surface of the corresponding third metatarsal 
(MTT3) (104 lesions among 53 C3-MTT3 pairs, with no examples of a lesion 
in only one member of the pair). Sixty-one of 204 individuals had 137 
lesions involving C3 or MTT3. The finding was bilateral in 24 individuals, 
and unilateral in 11 (5 left, 6 right). The constant appearance of the 
lesions strongly suggests that the tendency is congenital and probably 
hereditary. The high incidence in the material studied suggests its 
potential use in population studies, as the lesion has seldom been 
mentioned elsewhere. 

CONTRACTURE AND ANKYLOSIS OF THE HIP JOINT IN A RIGHT ANGLE 

Pia Bennike and Frede Bro-Rasmussen, University of Copenhagen 

Today, due to modern medical treatment, contracture and ankylosis of the 
hip joint in a right angle is almost unknown in the industrialized world. 
Most descriptions are to be found in the literature of the last century, 
when the causes mentioned were trauma, congenital disorders, and infectious 
diseases such as osteomyelitis and tuberculosis. A total ankylosis of 
the joint resulting from immobility and destruction of the cartilage is 
sometimes described as taking only a few months. A 90' flexion contract- 
ure is the 'normal' reaction to pain in the hip joint, so that keeping 
the femur immobile will result in reduced mobility or ankylosis of the 
joint around this position. Five skeletons from Denmark, ranging from 
3,500 B.C. to 1,300 A.D., have changes in the hip joint resulting in: 
1) very restricted movement with the femur more or less fixed in a 
horizontal position, at right angles to the body; or 2) complete 
ankylosis in that position. These hip deformations appear to be due 
to a variety of causes. Although we are well aware of the diagnostic 
difficulties, we venture to put forward some etiological and differential 
diagnostic suggestions. 

CRANIO-FACIAL CONFIGURATION AND POSTCRANIAL DEVELOPMENT OF A 
HYDROCEPHALIC CHILD 

Susan C. Anton and Gary D. Richards, University of California, Berkeley 

Hydrocephalus occurs as the result of either excessive cerebrospinal 
fluid (CSF) production or interruption of CSF drainage. The cause of 
such an excess may be a congenital anomaly, infection (meningitis, 
syphilis, etc.), tumor, or trauma. Although diagnosis of extreme cases 
of hydrocephaly from bony remains is relatively straightforward, few 
archaeological cases have been reported. The partial remains of a 
child (4 years old) from a Middle period (ca 2000 B.C. - 500 A.D.) 



California site (CCo-283) represent an extreme case of hydrocephaly from 
California. The child's cranium, aside from being grossly enlarged, 
exhibits an asymmetric swelling in the left fronto/parietal region. 
The vault also appears to be deficient in this area. The endocranial 
impression is quite marked, and indicates well developed posterior 
meningeal branches. Long bone lengths (humerus, radius, and femur) 
fall at the high end of the four year old range. Long bone girths are 
less robust. The femoral morphology in particular is indicative of a 
further pathological condition. 

BONE RESPONSE TO TRAUMA: THE FIRST TWO MONTHS 

Sean P. Murphy, National Museum of Health and Medicine of the Armed 
Forces Institute of Pathology, Marc A. Kelley, University of Rhode 
Island, and Paul S. Sledzik, N.M.H.M., A.F.I.P. 

The anatomical collections at the National Museum of Health and Medicine 
(formerly the Army Medical Museum) contain more that 3,000 pathologic 
skeletal specimens. This unique collection was assembled by Army doctors, 
and consists primarily of material from 19th century American wars (Civil 
War, War of 1812, Indian wars). Detailed physicians' reports containing 
significant case history information regarding the nature of the injury, 
time elapsed from insult to recovery or death, and the methods of medical 
treatment accompany most specimens. During a recent analysis of the 
collection, it was noted that gunshot fractures of the proximal humerus 
responded to trauma with bony changes that followed a systematic progression. 
Analysis of these changes made it possible to estimate the duration of the 
injury. This progression was divided into a classification system, and 
tested on gunshot fractures of the distal femur, femoral neck, femoral 
shaft, and cranium. The results indicated that, with a certain degree 
of reliability, estimates of duration could be made on injuries that 
occurred within a limited time frame. This study focuses on changes 
occurring during the first two months following the fracture. We 
estimate the average time required for macroscopically detectable hard 
tissue alteration to be 14 + 2 days, and find that reasonable estimations 
of time elapsed since injury are possible, using a four stage classificat- 
tion scheme for preantibiotic penetrating wounds. 

TUBERCULOSIS IN ANTIQUITY: WHERE IS THE EVIDENCE IN BRITAIN? 
PROBLEMS AND METHODS IN DIAGNOSIS 

Keith Manchester and Charlotte Roberts, University of Bradford 

The paper outlines briefly the history of tuberculosis in Britain, as 
seen in the osteoarchaeological and documentary evidence. Problems in 
the diagnosis of tuberculosis, with emphasis on the paucity of examples, 



are described. The methods used to try to identify early stages of 
tuberculosis are detailed, concentrating on rib and vertebral body lesions 
identified in skeletons that come from cemetery sites ranging from Roman 
to late Medieval periods. 

THE EARLIEST CASES OF TUBERCULOSIS IN BRITAIN 

Ann Stirland and Tony Waldron, Institute of Archaeology, London 

Tuberculosis is always considered to be concomitant with increased 
urbanisation during the later medieval period in Britain. Few unmistakeable 
cases have been diagnosed in earlier contexts. During the examination of 
skeletal remains from two early sites of the Roman period, diagnostic 
features of the disease were found to be present. In this paper, evidence 
is presented to support the contention that these are the earliest 
unequivocal cases of tuberculosis so far diagnosed in Britain. 

OSTEOARTHRITIS OF THE KNEE JOINT IN SKELETAL MATERIAL: A COMPARISON 
OF VISUAL OBSERVATION AND RADIOGRAPHIC FINDINGS 

Juliet Rogers, Palaeopathology Study Group 

Diagnosis of disease in skeletal specimens usually relies on visual 
inspection, with radiographic examination being the only investigation 
common to palaeopathology and clinical medicine. It is well known that 
many changes visible in dry bone are undetected by x-ray. The sensitivity 
of the radiograph in relation to changes observed in skeletal material is 
assessed in this study by comparing 24 knee joints from 14 separate 
skeletons. Visual assessment of osteophytes, subchondral bone sclerosis 
(eburnation), and pitting were scored on a 0-3 basis on both femoral and 
tibia1 components of the joint. The femur and tibia were then aligned 
in an anatomical position, and an AP radiograph was taken. The radiograph 
was scored on the grade of osteoarthritis present by a radiologist who was 
unaware of the visual findings. Eight knees were normal both visually and 
radiographically. Sixteen had observable changes ranging from minimal 
osteophyte presence to grade 3 osteophyte and eburnation. Only two were 
noted as being abnormal on x-ray, being scored as grade 1 osteoarthritis, 
although these were the most severely affected in the visual inspection. 
We may therefore conclude that drawing comparisons directly between the 
prevalence of disease seen in visual inspection of skeletal material, 
and clinical data based on x-rays, may well be inaccurate. 



MALIGNANCY IN THREE CRANIA FROM COASTAL SOUTHERN CALIFORNIA 

Sandra E. Hollimon, University of California, Santa Barbara 

Three crania, from coastal Southern California archaeological sites, but now 
housed in the Smithsonian Institution, display evidence of possible malignant 
lesions. The first is a probable example of metastatic carcinoma. The 
second is a probable example of multiple myeloma, and the third is a possible 
example of soft tissue malignancy or infection with bone involvement. These 
conditions are rarely displayed in archaeological skeletal material. 
Although dental caries and cranial injuries are quite numerous in these 
populations, evidence suggesting malignancy is uncommon (the author has 
examined 800 crania from archaeological sites in coastal Southern California). 
Analysis of radiographs and gross examination suggest that these crania 
display evidence of malignant conditions, for which differential diagnoses 
are offered. 

THE CASE OF THE LATE SIR THOMAS REYNES: A MEDIEVAL IDENTIFICATION 

Ann Stirland, Institute of Archaeology, London 

In the analysis of a 14th century skeleton, believed to be that of Sir 
Thomas Reynes 111, a knight who had fought at Crecy, methods used in paleo- 
pathology were applied to try to establish a positive identification. 
The remains were exposed during recent repairs to a 14th century monument 
in the chapel at Clifton Reynes, Buckinghamshire. It was thought that 
the skeleton had been moved and reinstated during the 18th century. 
Evidence is presented to demonstrate that the identification of these 
remains with those of Sir Thomas Reynes is not incompatible with the 
anthropological and paleopathological findings. 

SPINA BIFIDA OCCULTA IN SKELETAL SAMPLES FROM THE DAKHLEH OASIS, EGYPT: 
IMPLICATIONS FOR MEDICAL RESEARCH 

J. E. Molto, Lakehead University, Thunder Bay, Ontario 

This paper examines the potential, albeit elusive, role of palaeoepidemi- 
ological research to contemporary medicine. Specifically, it summarises 
the prevalence and distribution of spina bifida occulta in skeletons from 
several tombs in the Dakhleh Oasis, Egypt. The implications of these data 
for the epidemiology of the condition in contemporary medical research, 
and in research on congenital disorders in general, form the main 
theoretical orientation of the paper. 



POSSIBLE PSORIATIC ARTHRITIS IN A SKELETON FROM CARTHAGE, TUNISIA 

Lynn Kilgore and Robert Jurmain, San Jose State University 

Severe polyarticular erosive change accompanied by periarticular hyper- 
trophy and ankylosis is seen in an incomplete skeleton from a 6th century 
A.D. site in Carthage, Tunisia. The most frequently affected joints are 
those of the hands and feet, although lesions are also present in the 
spine, sterno-clavicular, elbow, and hip joints. Complete bony ankylosis 
is evident in numerous hand articulations, including at least one proximal 
and four distal interphalangeal joints. Ankylosis is also present in the 
distal interphalangeal joint of an unsided hallux, accompanied by extreme 
dorsal subluxation. Additionally, proximal fusion of the second and 
third metatarsals is present bilaterally. Distal phalanges of both hands 
and feet exhibit complete resorption of phalangeal tufts, and middle 
phalanges are whittled. At least four proximal hand phalanges exhibit 
complete erosive destruction of proximal articular surfaces, accompanied 
by severe periarticular hypertrophic reaction. These altered surfaces 
produce 'pencil and cup' deformities at MCP articulations. These mani- 
festations, particularly the acro-osteolysis, phalangeal whittling, and 
'pencil and cup' deformities, are consistent with a diagnosis of psoriatic 

Such a diagnosis is exciting in that, to our knowledge, 
of this disease. 

arthritis . 
there are no paleopathological reports 

CLEFT PALATE 

Robert Jurma 

WITH SEVERE COMPLICATIONS 

in, San Jose State Univers 

IN A PREHISTORIC CALIFORNIA INDIAN 

A severe midline defect is seen in a young adult female skeleton, aged 
17-21, from the prehistoric CentralCalifornia site, Ca-Ala-329. This 
site, located on the eastern side of San Francisco Bay, is dated between 
500 A.D. and European contact, with the provenance. of this burial 
suggesting a date prior to 900 A.D. The multiple lesions in the face 
include a completely unfused palate, which apparently led to maleruption 
of both anterior deciduous and permanent teeth. Most dramatically, the 
permanent right central incisor is rotated medially in its socket more 
than 90 degrees, and the left central incisor is rotated medially and 
superiorly, so that it has erupted in an almost vertical position, and 
has broken through the maxilla just inferior to the nasal aperture. 
Severe secondary lesions are also seen, with the margin of the nasal 
aperture markedly resorbed, and hypertrophic involvement peripheral to 
both orbits, all suggesting that this individual's health was probably 
compromised considerably. 



SECTION 3: POSTER SESSIONS 

Arranged by Sheilagh T. Brooks, University of Nevada and Rose 
A. Tyson, San Diego Museum of Man 

ANCIENT TEMPORAL BONE OSTEOPATHOLOGY 

Carol J. Loveland, Utah State University, Lorna Collins Pierce, San Jose 
State University and John B. Gregg, University of South Dakota 

Examples of temporal bone abnormalities found in North American Native 
American archaeological populations are presented and discussed. Normal 
pneumatization of the mastoid is illustrated and compared with that of 
the abnormal types found in antiquity. 

A CASE OF RICKETS IN A MEDIEVAL JORDANIAN INFANT 

Kathy Gruspier, University of Toronto 

This exhibit presents the skeletal findings on an infant ca 9 months old 
from a medieval cemetery on the Jordanian site of Tell Safut. The lesions 
on this individual are interpreted as a metabolic disease, characterised 
by the failure of the bone matrix to calcify. The tentative diagnosis 
is rickets. A thorough differential diagnosis is presented, as well as 
some suggestions for the etiology in this particular case. The cultural 
practices of the population to which the child belongs are taken into 
account in the final diagnosis. 

LEPROSY AND TUBERCULOSIS: ARCHAIC INTERACTION OF DISEASE? 

Keith Manchester, University of Bradford 

Leprosy and tuberculosis are diseases caused by biologically similar 
mycobacteria. The immunology and epidemiology are similar, but M. leprae 
infection is associated with a spectrum of immunity that determines the 
clinical presentation. As human diseases, tuberculosis was present by 
the 4th millennium B.C., and leprosy by the 1st millennium B.C. They 
were diseases in Britain by the Romano-British period. Their incidence 



was sporadic but increasing in rural Anglo-Saxon Britain. Both diseases 
increased markedly after the Norman Conquest, but leprosy declined after 
the 13th century A.D., and disappeared by-the 17th century. The 
incompatibility of leprosy and tuberculosis as urban diseases is 
hypothesised on an immunological basis. Ipso facto, the decline of 
leprosy is explained. 

BONE CHANGES IN LEPROSY: A RADIOLOGICAL VIEW 

Keith Manchester, University of Bradford and Johs. G. Andersen, 
Haderslev, Denmark 

The osteological manifestations of leprosy are sequelae of peripheral 
nerve dysfunction due to M. leprae damage: 

Specific motor nerve damage leads to muscle group paralysis, chronic 
destruction of hand and foot architecture, and stimulated bone 
remodelling; 

Specific sensory nerve damage leads to cutaneous anaesthesia, skin 
ulceration through continued limb use, pyogenic sepsis with deep 
tissue spread, and bone and joint pyogenic bacterial infection. 
M. leprae osteomyelitis also occurs; 

Specific autonomic nerve damage leads, by induced vascular change, 
to disrupted osteoblastic-osteoclastic balance, and concentric 
diaphyseal remodelling; 

Rhinomaxillary inflammatory and absorptive changes secondary to 
M. leprae invasion. 

The presentation illustrates with-c2inical x-rays, and compares osteo- 
archaeological specimens. 



SECTION 4: WORKSHOP 

WHAT'S IN THE HOLES? 

Bruce D. Ragsdale, Mesa, Arizona and Donald J. Ortner, 
Smithsonian Institution 

A major dimension of current and future research in paleopathology is the 
need for a better understanding of the surface features and soft-tissue 
contents of lytic lesions in skeletal specimens. Scanning electron micro- 
scopy of bone surfaces in holes in paleopathological specimens may reveal 
details of osteoclast or osteoblast activity that are important for under- 
standing pathogenesis. Thus, even though the soft tissue is gone, careful 
study of the surfaces in lytic lesions may permit differential diagnosis 
of some conditions such as myeloma and breast cancer. Careful gross, x-ray, 
and histological studies of modern surgical and autopsy specimens are needed 
to clarify the biological and pathological significance of lytic lesions. 
Joint lesions provide a useful model for understanding some of the processes 
that result in holes in bone tissue. Because of the increasing frequency 
of surgical joint replacement, these tissues are relatively easy to obtain, 
often with excellent medical histories and documentation. 

In arthritis, bone destruction occurs in reponse to a variety of causes. 
Mechanical wear and tear of the cartilage will expose the underlying bone 
surface, and continuing movement will tend to destroy subchondral bone 
(osteoarthritis). In the erosive arthropathies, inflamed synovium (pannus) 
proliferates, and encroaches initially on para-articular bone. The 
hyperemia associated with the inflamed synovium activates osteoclastic 
activity, resulting in para-articular bone destruction. Subchondral bone 
may also be involved as part of the ongoing inflammatory process. Bone 
destruction in both osteoarthritis and the erosive arthropathies is largely 
a pathological response. There is, however, a biological response to the 
loss of articular cartilage in which some holes in articular surfaces are 
filled with lipid producing cells that provide the back-up lubricant for 
the joint. These holes are the result of a functional response to a 
pathological process, but are not themselves pathological. A full under- 
standing of holes in paleopathological specimens requires careful attention 
to the distinction. 



SECTION 5: SYMPOSIUM 

MYCOBACTERIAL AND MYCOTIC DISEASES 

Conveners: Jane E. Buikstra, University of Chicago, 
Mary Lucas Powell, University of Kentucky and R. Ted 
Steinbock, Albuquerque, New Mexico 

CURRENT ISSUES IN PALEOPATHOLOGICAL RESEARCH ON MYCOBACTERIAL AND 
MYCOTIC DISEASES 

Jane E. Buikstra, University of Chicago 

Eleven years ago, a symposium held at the Paleopathology Association 
meeting in Toronto addressed the unresolved question: Was there tuber- 
culosis in the Americas prior to 1492? The abundance of skeletal, 
histopathological, clinical, and immunological evidence presented from 
prehistoric and modern populations from both New World continents 
provided a strongly positive response. Our knowledge of the geographical 
and temporal distribution of the pre-Columbian disease has been greatly 
expanded in the intervening years. The present symposium focuses upon 
essential, yet-unanswered question concerning its origin and maintenance 
in populations lacking domesticated animal reservoirs, its true impact 
upon morbidity and mortality in otherwise well-adapted Native American 
populations (investigated through computer modeling), the relationship 
between mycotic and mycobacterial diseases, and recent changes in the 
epidemiology of tuberculosis in immune-compromised victims. 

CLINICAL PATHOLOGICAL ASPECTS OF TUBERCULOSIS: PAST, PRESENT, AND FUTURE 

Michael R. Zimmerman, Hahnemann University, Philadelphia 

Human tuberculosis, which may have evolved from the bovine form, is seen 
in the poor, the elderly, and the immunosuppressed. Primary tuberculosis 
is usually asymptomatic. Reactivation causes secondary tuberculosis, 
with constitutional symptoms, progressive pulmonary tuberculosis, and 
involvement of other organs. Diagnosis is by demonstrating the bacillus 
and the pattern of disease. Atypical infections have increased in 
immunosuppressed patients, with unchecked growth of bacteria and failure 
to respond to antibiotic therapy. The future will see persistence of 



classical disease and increased atypical infections. The development of 
a vaccine or treatment for AIDS may result in some new pattern for 
tuberculosis. 

THE NATURAL HISTORY OF TUBERCULOSIS 

R. Ted Steinbock, Albuquerque, New Mexico 

A thorough understanding of the natural history and epidemiology of tuber- 
culosis is critical in analyzing the prehistoric evidence. Although having 
a high mortality in the very young, tuberculosis is often a benign, self- 
limited disease in the primary infection, and only about 5 per cent of 
individuals develop reactivation or post-primary tuberculosis years or 
decades after the initial infection. Loss of cell mediated immunity is 
the key factor, and this clarifies our understanding of epidemics of tuber- 
culosis, virgin versus compromised host, and genetic versus acquired 
immunity. The interrelationship of atypical mycobacteria and the tubercle 
bacillus is also of interest as a source of variable cross-immunity. 
Atypical species are not significant pathogens in prehistory: they have 
not evolved as obligate pathogens with host-to-host transmission, they 
rarely produce clinical disease and that predominantly in severely immune 
compromised hosts, their recent recognition more likely reflects a loss of 
cross-immunity from decreased prevalence of childhood primary tuberculosis, 
and they do not produce the classic calcified Ghon complex that has been 
found in pre-Columbian Andean mummies. 

BONE CHANGES IN LEPROSY: PATHOGENESIS AND PALAEOPATHOLOGY 

Keith Manchester, University of Bradford 

Bone changes in leprosy are of two basic pathogenetic types: 

1. Direct Mycobacterium leprae invasion of bone, secondary to adjacent 
soft tissue involvement. This is manifest is rhinomaxillary change 
of lepromatous and near-lepromatous leprosy; 

2. Change induced, indirect and secondary, by M. leprae peripheral 
neuropathy ; 

a. sensory neuropathy inducing cutaneous and deep tissue anaesthesia 
and proprioceptive loss predisposes, through skin ulceration, to 
pyogenic infection of bone and joints of extremities; 

b. motor neuropathy leads to loss of hand and foot architecture and, 
thereby, to tarsal exostoses, localised phalangeal remodelling, and 
change in specific bone shape; 

c. autonomic neuropathy leads to diaphyseal remodelling of phalanges, 
metatarsals, and metacarpals. 



RADIOLOGICAL ASPECTS OF MYCOTIC AND MYCOBACTERIAL DISEASE 

Donald Resnick and David J. Sartoris, university of California, San Diego 

This presentation provides an overview of the radiological manifestations 
of fungal and tuberculous infections as they affect the nonskeletal 
system. Although emphasis is placed upon the conventional radiographic 
features of these disorders, examples of advanced imaging methods such 
as arthrography, computed tomography, and magnetic resonance imaging 
are shown in selected cases. Infections in both the spine and the 
peripheral skeleton are covered, including osseous articular and soft 
tissue sites. In general, the diagnostic imaging aspects of mycotic 
and mycobacterial disease are quite similar, and frequently differ 
strikingly from those of pyogenic infection. 

PRE-COLUMBIAN TUBERCULOSIS: RECONCILING SKELETAL AND SIMULATION DATA 

Janet W. McGrath and Timi L. Barone, Case Western Reserve University 

One model of Mycobacterium tuberculosis is presented, and the results 
of the simulation of infection in three hypothetical populations are 
presented. The three populations represent the populations in Middle 
Woodland (150 B.C. to A.D. 450), Late Woodland (A.D. 400 - 1050), and 
Mississippian (A.D. 1050 - 1150) times in the Lower Illinois River 
Valley. The simulation resulted in rapid and dramatic population 
decline, and therefore, based on the parameters of this simulation, 
Mycobacterium tuberculosis could not have existed in these populations 
without decimating the population. The implications of these results 
and suggestions for future research are discussed. 

DISCUSSION 

Donald J. Ortner, Smithsonian Institution 

Although the symposium was to cover both mycobacterial and mycotic 
diseases, the latter received minimal attention. This is not surprising, 
as so little is known about these disease syndromes in archeological dry 
bone specimens. Mycotic diseases are of particular interest to anthro- 
pologists, because an increased prevalence may be associated with an 
agricultural economy. The key to research on these diseases is careful 
research on both the type of skeletal lesion and the distribution pattern 
within the skeleton in purported cases. Mycotic diseases apparently 
exhibit little evidence of any consistent pattern of skeletal involvement. 
They do not predilect any area of the skeleton, bilateral symmetry is not 
typical, and either or both bone destruction and bone formation can occur. 



The review of mycobacterial infectious diseases (tuberculosis and leprosy) 
raised several important and interesting issues. In particular, Keith 
Manchester's hypothesis that tuberculosis may confer at least some cross- 
immunity to leprosy is of great interest to people considering the 
evolutionary dynamics of infectious disease. It offers an intriguing 
possible explanation for the spontaneous decline in the prevalence of 
leprosy in Europe during the latter part of the medieval period. 
Manchester also emphasized the importance in distinguishing between a 
direct bone response to infection and indirect inflammatory bone responses 

to toxic effects in areas away from the infectious focus. 

One of the serious problems in paleopathological skeletal studies is the 
lack of an adequate descriptive methodology. Offering a diagnostic 
opinion without careful and complete description of the abnormal condition 
precludes independent evaluation of the opinion, and is poor scholarship 
and science. To achieve effective description, however, we must have 
a generally accepted terminology to describe the conditions that we see, 
and to show the location of each abnormal feature. Another problem is 
the variance between what is apparent in a dry-bone specimen and clinical 
experience based largely on radiology. There are abnormal features in 
the skeleton that are easily missed or entirely absent on an x-ray film. 
We need much more feedback between paleopathologists and radiologists 
about the significance of some of the features apparent in archeological 
skeletons. 

[Ed. note: A fully detailed summary of Dr Manchester's paper can be 
obtained by writing to him at: Calvin Wells Laboratory of 
Burial Archaeology, University of Bradford, Bradford, West 
Yorkshire BD7 lDP, England.] 


