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An attempt to evaluate the criteria for diagnosing
nonspecific inflammatory diseases observed
on ancient skeletons
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Abstract

The study presents the criteria for diagnosing nonspecific inflammatory diseases observed on ancient bones. It is

very important to remember about two forms of ostitis -

acute and chronic, and about diseases causing similar

changes, e.g. tuberculosis, lues, brucelosis, cysts, osteoid-osteoma.
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Inflammatory diseases belong to the
oldest ones, as the traces of inflammatory
processes were found on the plants from
the Carboniferous period. Changes such
as necrosis and fistulas were noticed on
bones of fossil animals from different
periods [MOODIE 1967] as well as on
bones of pre-human beings, e.g. the man
from Rhodesia [HRDLICKA 1930]. There
are many descriptions of osteomyelitis in
man dating back to the period from pre-
historic times to present. We would like
tomention here some of the authors
writing about ostitis, to show how com-
mon the disease has been - it has been
found all over the world: WOOD-JONES
[1910], HOOTON [1935], HRDLICKA
[1930], Frankenberger [1935], Cres-
sman, Larsell [1945], Jetlinek [1963],
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Rochtin [1965], Miltes [1966], Roney
jr. [1966], ERY [1967-1968, 1970, 1981],
Stloukal, Vyhnanek [1976], Stein-
bock [1976], Thurzo [1969], Malle-
gni, [1980], Gradykow-
ska-Rzeczycka [1980, 1981, 1984,
1989,1993], Ortner, Putschar [1981],
Hanakova [1983], Capasso [1985],
Czarnetzky [1985], Winkler [1988—
1889], Blajerova [1975], Jakab
[1997], Lallo, Blank [1977], Cwirko-
Godycki, Swedborg [1978], Dermus
[1978], Marcsik, Otrah [1991], Kra-
MAR et al. [1990], TAKAO [1991].

The above-mentioned authors descri-
bed few cases of ostitis usually found in
large skeletal series. In Poland 12 skele-
tons among 1192 ones had changes char-
acteristic for ostitis.

Differentiation of macro- and micro-
scopic picture of ostitis makes it difficult
to diagnose, especially in paleopathol-
ogy. Therefore, it is important to give
basic information about that disease, its
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forms and differential diagnosis.

Bacteria causing ostitis mayoriginate
from a urinary infection, bacterial endo-
carditis, a soft tissue infection and other.

Depending on the spreading route
ostitis may be divided into:

1. hematogenous or primary ostitis;

2. secondary ostitis (posttraumatic
ostitis and ostitis from a contiguous in-
fection).

In secondary ostitis the source of the
infection is known, whereas in the pri-
mary one it is usually unapparent and
infection spreads by the circulatory sys-
tem.

The most common clinical and patho-
logical classification of ostitis is that
based on time of duration and clinical
manifestation (acute, subacuteand and
chronic ostitis) is. There are also other
classifications of the hematogenous osti-
tis, for example those considering etiol-
ogy or age [Trueta 1959].

Ostitis is most often caused by
Staphylococcus aureus (61%), and stre-
ptococci (9%) according to DICH et al.
[1975], and affects mostly such bones as:
the femur and tibia (80%) according to
ORTNER and PUTSCHAR [1981), humerus
(10%) according to BOREJKO AND DZIAK
[1988]. Ostitis may afflict all bones, but
is rarely seen in the ribs, clavicle and
vertebrae [WALDVOGEL, VASEX 1980,
Donovan, Smam 1982], Ostitis of ver-
tebrae may cause a hump. In 9 % of osti-
tis cases more than two bones are af-
fected [DICH et al. 1975]. Pathologic
findings during the acute phase include
inflammation, and bone necrosis. In the
subacute phase a new bone formation
may occur around necrosis and formation
of fistulas. The chronic phase may mani-
fest itself as smouldering infection in
postinflammatoiy sites and infection may
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recur after months or years of quiescence
[COHEN 1990, TUMEH 1987].

In the acute phase of ostitis bacteria
reach the bone and cause inflammation:
vascular congestion and purulent exu-
date. Because of the bone rigidity, in-
creased intramedullary pressure devel-
ops, compressing the blood supply and
causing ischemia and necrosis. The push
spreads via the Volkmann canals to reach
periosteum, beneath which abscesses
may form. The suppurative and ischemic
injuries may cause fragmentation of
bones into devitalized segments called
sequestra. After 4-6 weeks the new bone
formation and proliferation begin. Os-
teogenesis from the periosteum may sur-
round the inflammation to form the bone
envelope or involucrum. After many
years, distension, diffuse sclerosis of the
bone and sequestra in different phase of
sequestration may occur [LAKOMSKI
1976, ZAK 1983].

Brodie’s abscess and ostitis chronica
scleroticans typus Garre are considered
as chronic osteomyelitis [MALAWSKI
1976],

Brodie’s abscess is usually located in
the tibia, rarely in the femur. It is placed
intramedullary, close to epiphysis. It is
usually a single cyst, cherry-size, and no
periosteum changes are observed.

Garre’s sclerosing ostitis affects
mainly children and young adults and is
located in the proximal part of tibia. This
form of ostitis is characterized by regular
fusiform distension and thickening of
the proximal part of the bone without
leading to suppuration, sequestration
and fistulization. The radiological picture
shows pronounced sclerosis and dis-
tention of the affected bone and no
medullary cavity [COLLERT, ISACSON
1980].
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The bone changes observed in active
osteomyelitis (with sequestrum and fistu-
las) are very characteristic and do not
cause problems with diagnosis. However,
the bone changes at the beginning of
ostitis are not typical thus creating many
diagnosing troubles [MURCZYNSKI 1952].
The bone changes in the chronic form of
ostitis may resemble the bone changes
caused by tuberculosis, brucellosis or
syphilis. Brodie’s abscess may cause
confusion with cyst or osteoid-osteoma
(Tab. 1).

Tuberculosis - in comparison to osti-
tis - is an infectious disease, in which
usually more than one bone is affected
and most often the process is located in
vertebrae and joints. Tuberculosis does
not affect medullary cavity. Because
tuberculosis affects the spongy part of
the bone it may cause great destruction,
sometimes changing the bone’s shape.
Ostitis usually affects shafts of long
bones and abscessus very rarely pene-
trates to the joint. In tuberculosis neither
periostitis nor destruction of the bone is
found. Tuberculous sequestra are more
round - shaped, smaller and with
smoother surfaces than sequestra in osti-
tis. Tuberculous sequestra are located in
the spongy bone, whereas ostitis” ones
are found mainly in the compact bone.

As regards tertiary syphilis, it usually
affects many bones at the same time;
very often the skull is affected, whereas
in ostitis the skull is very rarely affected
and in that case the process is limited to
the maxilla and the jaw. The lesions
caused by syphylis are wide-spread and
found in the spongy and compact bone,
where many osteolitic foci occur. The
medullary cavity also may be affected by
the syphilitic process. There is irregular
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shape of the bone with periostitis, se-
questra are not found or are found very
rarely. If they are present - they are very
small, disc-shaped and located in spongy
bone. No fistulas are present.

Brucellosis is a disease which is
transmitted to humans from domestic
animals. Human infection results from
ingestion of affected animal tissue or
milk products. Many bones may be af-
fected, but most commonly the vertebrae,
jaw, and ribs. The lesions with osteolitic
foci are found in the spongy bone. The
medullary cavity is not affected. No se-
questra and fistulas are found.

Benign cysts may imitate Brodie’s ab-
scess. They may be single or rarely sev-
eral in the bone. They are larger in com-
parison to Brodie’s abscess. They may be
found in spongy as well as in compact
bone, whereas Brodie’s abscess is lo-
cated in spongy bone alone. They may
cause deformation of the medullary cav-
ity or of the shaft of the bone. There is
no sclerotic capsule in the X-ray picture,
which differs benign cysts from Brodie’s
abscess. Fistulas and sequestra have been
never found.

Osteoid-osteoma is very similar to
Brodie’s abscess as well as to ostitis
scleroticans. It is a benign carcinoma,
most often located in the compact bone
of the tibia or in the femur. This lesion is
usually single, small (ca. 1 cm in diame-
ter), oval-shaped, composed of osteolitic
focus and sclerotic capsule. It is similar
to ostitis scleroticans or when only os-
teolitic focus is present, it resembles
Brodie’s abscess. The medullary cavity is
not involved, but localized thickening
shaft of the bone may be found.

Two typical lesions for osteomyelitis
are shown on fig. 1and 2.
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Fig. 1. Tibia of a maturus man, with characteristic
changes of ostitis chronica scleroticans Garrei (Czersk,
Warsaw province)

References

Blajerova M., 1875, Kostrove pozustatky ze slo-
vanského pohrebiste v Radomysli, Crania Bo-
hémica, Praha, 5, 314

BOREJKO M., A. Dziak, 1988, Badanie radiolo-
giczne w ortopedii, Warszawa

CAPASSO L., 1985, L'Origine delle Mallatie, Ma-
rino Solfanelli, Chieti

Cohen M.D., D.A. Cory, M. Kleiman, JA.
Smith, N.J. Broderick, 1990, Magnetic reso-
nance differentiation ofacute and chronic os-
teomyelitis in children, Clinical Radiology, 41,
53-56

Collert S, J Isacson, 1982, Chronic sclerosing
osteomyelitis (Garré), Clinical Orthopedics,
164, 136-140

Cressman L.S., O. Larsen, 1945, A case ofprob-
able osteomyelitis in Indian skeleton, Western
Journal of Surgery, Obsetries and Gynecology,
53, 332-335

Czarnetzky A., Ch. Uhling, W. Rotraut, 1985,
Menschen des friihen Mittelalters, im Spiegiel

107

Fig. 2. Bones of an adultus man with well marked traces
of healed ostitis (Czersk, district Warsaw)

der Anthropologie und Medizin, Minchen

Cwirko-Godycki M., I. Sweborg, 1978, Ludnos$¢
pochowana na cmentarzysku Ostrowa Lednic-
kiego pod wzgladem metrycznym z uwzgled-
nieniem zmiennosci cech oraz objawéw pato-
logicznych na kosciach; cze$¢ 111, Przeglad
Antropologiczny, 44, 2, 221-239

Derums W.J., 1978, Changes in skeletal bones in
residents ofthe Baltic area studied on paleo-
anthropological material (in Russien), Archiv
Patologii, 2, 65-69

Dich V.Q., J.D. Nelson, K.C. Hattalin, 1975,
Osteomyelitis in infants and children: A re-
view 0f163 cases, Am. Dis. Child, 129, 1273—
1278

Donovan R., K. Smam, 1982, Unusual sites of
acute osteomyelitis in childhood, Clinical Ra-
diology, 33, 222-230

ERY K., 1967-1968, Reconstruction of the tenth
centurypopulation ofSarbogarad on the basis
of archaeological and anthropological data,
Alba Regia, 8-9, 93-147

ERY K., 1970, Anthropological studies on a tenth



108 Witold Prejzner, Judyta J. Gtadykowska-Rzeczycka

century population at Kal, Hungary, Anthro-
pologia Hungaria, 9, 1-2, 9-62

Ery K., 1981, Antropologische Analyse der Popu-
lation von Tokodaus dem 5. Jahrhundert [in:]
Mocsy A., (ed.) Die spatromische Festung und
das Graberfeld von Toked, Akadémiai Kiado,
Budapest

Frankenberger Z., 1935, Anthropologie stareho
Slovenska, Bratislava

Gtadykowska-Rzeczycka J.J., 1980, Some case
of diseases from prehistoric and medieval
cemeteries in Poland, Antropologia contempo-
rénea, 3, 145-152

Gtadykowska-Rzeczycka U., 1981, A short
review of paleopathological research in Po-
land, Homo, 32, 125-130

Gtadykowska-Rzeczycka JJ., 1984, The most
common diseases in ancient Polish popula-
tions, 5th Europ. Meeting Paleopath. Assoc.
Siena, 1984, 121-128

Gtadykowska-Rzeczycka J.J., 1989, Schorzenia
ludnos$ciprehistorycznej na ziemiach polskich,
Gdansk

Gtadykowska-Rzeczycka J.J.,, 1993, Nonspeci-
fic, primary inflammatory diseases from an-
cient cemeteries, [in:] F. Roznowski (ed.)
Biologia Populacji Ludzkich Wspétczesnych
i Pradziejowych, Stupsk

Hanakova H., 1983, Frekvence raznych typu
paleopatologickych nalezd z uGzemi CSSR,
Casopis narodniho muzea w Praze, 123-129

Hooton E.A., 1930, The Indians ofPacos Pueblo:
A study oftheir skeletal remains, New Haven,
Yale

HRDLICKA A., 1930, The skeletal remains ofearly
man, Smithsonian Inst. Miscel. Collection,
Bull. No 83

Jakab J., 1977, Antropologicky rozbor kostro-
wych zvyskov z vcasnosredoveného pohrebi-
ska VNovych Zamkov, Slovenska Archeologia,
25(1), 161-218

Jelinek J., 1963, Ein interessanten paldopatologi-
scher Fund aufdem slawischen Gréaberfeld bei
Uher. Hradiste (Siidmahren), Casopis Morav-
ského muzea, 48, 209-216

Kramar C.,, C.A. Baud, R. Lagier, 1990, A his-
toric skeleton with osteomyelosclerosis, Arch.
Path, and Lab. Med., 114, 538-540

Lallo J, JE. Blank, 1977, Ancient diseases in
Ohio: the eiden population, The Ohio Journal
of Science, 77 (2), 55-62

takomski M., 1976, Przewlekte krwiopochodne
wielomiejscowe zapalenie tkanki kostnej, Chi-

rurgiaNarzadu Ruchu, 41,4, 411-416

M alawski S., 1976, Patofizjologia przewlektego
zapalenia tkanki kostnej, Chirurgia Narzadu
Ruchu Ortop. Polska, 41,4, 397-402

MALLEGNI F., G. FORNACIARI, 1980, Studio antro-
pologico e paleopatologico di un gruppodi
scheletri rinvenuti nella villa Romana di Set-
tefimestre (Grosseto), Quaderni di scienze an-
tropologiche, 4, 77-83

M arcsik A., Olah S., 1991, Case report of os-
teomyelitis, Int. J. Osteoarchaelogy, 1 (2),
147-150

Miles J.S., 1966, Disease encountered at Mesa
Verde, Colorado, Il Ewidences of disease,
[in:] S. Jarcho (ed.), Human Paleopathology,
Yale Univ. Press, New Haven, pp. 91-98

Moodie R.L., 1967, General considerations ofthe
evidence of pathological conditions found
amongfossil animals, [in:] Charles C. Thomas
(ed.), Diseases in antiquity, Springfield, Illi-
nois, 31-46

MurczyNSKI C., 1952, Rentgenologia kliniczna,
Warszawa

Ortner D.J.,, W.G.J. PUTSCHAR, 1981, ldentifica-
tion ofpathological condition in human re-
mains, Smithsonian Contribution to Anthro-
pology, 28, 104-129

Rochlin D.G., 1965, Diseases in ancient man,
Moskwa

Roney J.G. 1966, Paleoepidemiology: an exam-
ple from California, [in:] S. Jarcho (ed.), Hu-
man Paleopathology, New Haven, p. 99-107

Steinbock R.T., 1976, Paleopathological diag-
nosis and interpretation

Stloukal M., L. Vyhnanek, 1976, Slovene z vel-
komoravskych Mikulcic, Praha

Takao S., 1991, Paleopathological study on
infections diseases in Japan [in:] D. J. Ortner,
A. C. Aufderheide (eds.), Human Paleopa-
thology: Current Syntheses and Future Op-
tions, Washington

Thurzo M., 1969, Antropologicki rozbor kostro-
veho pohrebiska ,,Lupka"™ w Nitre, Ac. Rev.
Nat. Mus. Nat. Slov., 15(1), 77-153

Trueta J., 1959, The three types ofacute hemato-
genous osteomyelitis, a clinical and vascular
study, Journal of Bone and Joint Surgery, 41
B, 680-761

.Tumeh S., P. Aliabadi, B.N. Weissman, B.J. Me

Neil, 1987, Disease Activity in Osteomyelitis:
Role of Radiography, Radiology, 165, 781-
784

W aldvogel F.A., H. Vasey, 1980, Osteomyelitis:



An attempt to evaluate the criteria for diagnosing nonspecific inflammatory diseases 109

the past decade, The New England Journal of ding diseases of the teeth), [in:] G. Elliot-
Medicine, 303, 360-370 Smith and F. Wood-Jones (eds.), The archaeo-

WINKLER E.M., 1988/89, Frihbronzezeitliche logical survey ofNubia reportfor 1907—1908,
Skelette aus StillReld / Auhagen und Laden- vol. 2: report on the human remains, London
dorf in Niederosterreich, Fundberichte aus ZUK J., A. Dziak, 1983, Podstawy ortopedii,
Osterreich, 27, 43-54 Warszawa

Wood-Jones F., 1910, General pathology (inclu-

Streszczenie

Przedstawiono krétki rys historyczny choréb zapalnych nieswoistych znanych z pi$miennictwa, geneze, postacie,
fazy, przebieg, obraz makroskopowy i radiologiczny oraz réznicowanie z innymi chorobami pozostawiajacymi na

kosciach podobny obraz.



