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WHO reports that cancer is currently a leading
cause of death worldwide. An increasing body of
bioarchaeological research offers new insights into
the past prevalence, epidemiology, and evolution
of cancer.?® An archaeological example from the
Northern Dongola Reach in Upper Nubia, Sudan, is
presented in this Perspectives piece. In most
ancient examples, only the skeleton remains,
restricting the body of evidence to individuals with
characteristic osseous changes. Such lesions can
be primary (originating in the skeleton) or
secondary (metastasising from bone or soft
tissues).># Each new archaeological case adds to
this important body of evidence.

Excavated from a Kerma Ancien cemetery (site
016) dated to circa 2500-2050 BCE,® only 30% of
the skeleton is preserved and is a probable male
(fifigure). Establishing an approximate age-at-death
was not possible due to the poor skeletal
preservation, although the original excavation
report® suggests that the individual might have
been older than 50 years. Various axial lesions
described in the excavation report were re-
examined using modern clinical®® and
palaeopathological standards,*# including
radiographical analysis. Computed radiography
was conducted at the facilities of the Department of
Scientific Research of the British Museum (London,
UK), using an Y.TU450-D11 x-ray tube (Yxlon
International, Hamburg, Germany) with settings of
70 kV and 40 mA, and an exposure time of 300 s.

Osteolytic, osteoblastic, and mixed lesions were
recorded in the ribs, spine, and pelvis (figure).
Overall, 27 lesion clusters could be identified: eight

osteolytic, five osteoblastic, and 14 mixed lesions.
The diverse appearance of these lesions is
described according to palaeopathological and
clinical guidelines.* In some of the ribs, focal
osteolytic lesions appear radiographically

to have a defined sclerotic rim (lesion type 1A;*
figure 1E). Some of these lesions involve the
cortical surface with thinning patches of bone,
spicules of new bone, or holes that are linked to
larger cavitations below the surface on
radiographs. Osteolytic lesions in the vertebrae
also have thinning patches of cortical bone,
spicules of new bone, or holes communicating with
the surface. Radiographically, these lesions differ
from those in the ribs in that they have poorly
defined margins (lesion type 1C;* figure 1A). Other
rib lesions, such as those found on the left sixth rib,
are osteoblastic and have a combined radiographic
appearance with divergent spicules and lamellated
new bone?® that extend both out from the
periosteum and into the trabecular bone (37 mm by
13 mm in size and extending away from the bone
surface by 2 mm; figure 1D). The os coxae,
particularly the iliac portions, show extensive
osteolytic and osteoblastic changes. These
changes include proliferative multilamellated
periosteal new bone with areas of macroporosity
and microporosity. Where post-mortem
fragmentation allowed for a cross-sectional
examination, both dense and disorganised new
bone is seen filling the trabecular spaces (figure
1C). Osteolytic lesions in the left os coxa have
moth-eaten and permeative margins, with multiple
small areas of osteolysis intersected by normal
bone and diffuse periosteal reaction (lesion types 2
and 3;* figure 1B and 1C). Unfortunately, due to



Figure: Skeleton from ancient Nubia with bone metastases
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(A\) Fifth cervical vertebrae: mixed lesion. Radiograph shows an osteolytic lesion in the vertebral body that is undetectable without
radiographic analysis. (B) Left iliac blade fragment (ventral view): a web-like osteolytic lesion is adjacent to and overlaid by reactive
new bone and radiodensity is visible on the right. (C) Left iliac blade fragment (dorsal view): new bone formation visible between the
trabecular structure, which corresponds to the radiodense area in (B). (D) Left sixth rib (ventral view): osteoblastic lesion visible on
the outer surface and osteolytic lesions visible via radiography. (E) Two areas of the left ninth rib (ventral view), with osteolytic thinning
of the cortical bone and spicules of new bone visible on the surface: radiography shows corresponding internal osteolytic lesions with
clearly defined sclerotic rims. Two further internal osteolytic lesions are also visible. Images are courtesy of the Trustees of the British
Museum; skeletal outline was adapted from Michael Schultz, Zentrum Anatomie Géttingen EBV (Géttingen, Germany).

the poor preservation of the os coxae, the full
extent of the pathological changes could not be
evaluated.

The combined presence of osteolytic,
osteoblastic, and mixed lesions in this individual
allows solely osteoblastic (eg, osteoid osteoma and
osteoblastoma) or osteolytic conditions (eg,
chodroblastoma, non-ossifying fiboroma, and
mycotic infection)® to be excluded from a
differential diagnosis.>* Additionally, some
pathological changes tend to primarily affect long
bones (eg, giant cell tumour, bone cysts, and
osteofibrous dysplasia).® These changes can also
be excluded because radiography showed no such
lesions in the long bones. However, several
conditions can cause the mixed changes observed
here, including various forms of neoplastic disease,
osteomyelitis,® and possibly brucellosis. The
dispersed nature of the lesions, a scarcity of
proliferative periosteal new bone around many

lesions, and an absence of cloaca precludes
osteomyelitis. Although osteolytic lesions in the
vertebrae are common in brucellosis,
extravertebral lesions are more often found around
joints than in the os coxae or ribs.1® Osteosarcoma
is a primary bone tumour that can metastasise to
the axial skeleton (particularly the ribs)® as
described. However, osteosarcoma commonly
originates in the metaphyses of long bones, which
is not the case in this skeleton. Plasma cell
myeloma (or multiple myeloma) usually results in
the formation of small, regular lesions and is
unlikely to have caused the changes seen here,
due to the presence of both mixed and osteoblastic
lesions. 2 The changes described here are also
not suggestive of post-mortem modifications,
particularly owing to the presence of clear sclerotic
margins and new bone. The irregularly distributed
osteolytic and osteoblastic lesions of differing
shapes and sizes in the ribs, spine, and pelvis of
this skeleton are common in metastatic
carcinoma.®%1314 Several primary tumour locations



have a propensity to metastasise to the skeleton.
Among these locations, breast, prostate, and lung
cancers account for 80% of cases with skeletal
metastatic lesions.'>® Some of the osteoblastic
changes observed in this individual are similar to
clinical examples found in prostate cancer,
including the infilling and thickening of the
trabecular bone observed in the vertebrae.”
However, without knowing the age and sex of the
skeleton, and with an absence of soft tissue
evidence, the location of the primary tumour cannot
be ascertained. The differential diagnosis suggests
that the presence of numerous irregular osteolytic
and osteoblastic lesions are most in keeping with a
metastatic cancer-induced bone response,
probably resulting from a carcinoma, although
other malignant neoplasms could cause similar
lesions.®*'8 The cemetery from which this
individual came consisted of 22 adults and no
children or adolescents. Of these 22 adults, there
were and seven adults of undetermined age. In
addition to one example of a button osteoma, no
further visible signs of pathological changes
suggestive of neoplastic disease were observed in
this relatively small cemetery.5 Unfortunately,
contextualising these findings remains a challenge,
because the skeletal remains and the graves they
were recovered from were severely damaged by
wind erosion leading to varying levels of
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