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Abstract: is paper discusses selected pathological conditions from the skeletal remains of
41 adult individuals (13 males, six possible males, eight possible females, seven females,
and seven unknown sex) from the Old Kingdom, First Intermediate, and Ptolemaic or
Greco-Roman periods from ancient Mendes. Macroscopic analysis for pathological conditions revealed evidence of trauma, degenerative joint disease, pronounced muscle markings,
cranial porosity, and a possible case of hyperostosis frontalis interna. ese data provide a
further source of information on the study of disease in ancient Egypt, particularly in the
Nile Delta.
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Introduction
Of the ancient town sites discovered in the Nile Delta, ancient Mendes (Figure 1)
has proved to be one of the most expansive and best preserved. e site was occupied
as early as the late fourth millennium BCE and served as a signiﬁcant administrative
and cult centre during the Old Kingdom (Brewer & Wenke 1992; Redford 1988).
Mendes served as a provincial capital in northern Egypt and was a prominent trade
centre, likely due to its position on one of the Nile’s major branches (Brewer & Wenke
1992; Wenke 1991). It continued to be important until the Roman conquest of Egypt
in 30 BCE, following which the community moved to the more southerly mound
of Tell Timai (ancient muis) (Redford 1988). is continuous occupation and
consecutive record makes Mendes a key site for studying possible religious, political,
and economic changes in the Nile Delta.
Primary settlement of Mendes occurred at the mound of Tell el-Rub’a (Hansen
& Stieglitz 1980). Mudbrick walls partially surround the mound which comprises
four basic parts: the Temple Precinct, including mudbrick temple foundations and
the one surviving grand granite Naos (Bothmer 1988); the Northern Tip of the Kom,
in which there is evidence of mudbrick buildings; Tell el ‘Izam (also known as Kom
el-Adhem), a cemetery mound that appears to have been a harbour facility previously;
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Figure 1. Map of the Egyptian Delta, showing the location of Mendes. Image courtesy
Dr. Nancy Lovell.

and the Southern Mound, which consists of the remains of public buildings (Hansen
& Stieglitz 1980; Lovell 1992).
Several seasons of excavation have occurred at Mendes, the earliest in 1947 under the supervision of Habachi who discovered some poorly preserved burials (Lovell
1992). Later work, between 1963 and 1980, was conducted by Bothmer (1988),
Hansen (1967), and Wilson (1982). Hansen (1967), who excavated between 196567 and 1976-78 (with excavations at Kom el-Adhem in 1977 and 1978), notes that
31 burials had been discovered over three seasons of excavations, but these were almost impossible to date due to the lack of grave goods. e 1978 excavation season
at Kom el-Adhem uncovered two burials with evidence of attempted mummiﬁcation.
Most bodies were found ﬂexed into the fetal position with the head oriented north
and the face to the east (Hansen 1967). Excavations by Canadian and American expeditions resumed in the 1990s in various areas of the site (Brewer & Wenke 1992;
Lovell 1992; Redford 1988, 2004, 2009), though not all yielded burials.
Lovell’s 1992 excavations at Kom el-Adhem identiﬁed 19 burials, 17 of which
were excavated that year. ese Late to Ptolemaic Period individuals displayed a range
of pathological conditions including degenerative joint disease, healed fractures, os-
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siﬁcation of ligamentous attachments, lesions possibly indicating childhood anemia,
and dental pathology. Lang (2004) provides an overview of the 13 individuals from
the ird Intermediate Period uncovered during the 1994 and 1995 ﬁeld seasons at
Mendes, focusing on pathological conditions in the teeth such as dental enamel defects. Lovell and Whyte (1999) analyzed temporal variation of enamel hypoplasia in
the dentition of 72 individuals excavated from Mendes, 16 Old Kingdom individuals
(OK), 17 First Intermediate Period individuals (FIP), and 39 individuals from the
Ptolemaic Period (P). eir analysis suggested that the Old Kingdom was the period
of highest nutritional stress and the authors note that famine and poverty are believed
to have been widespread during the late Old Kingdom and early First Intermediate
Period (Lovell & Whyte 1999). e possibility of famine or food shortage is supported by evidence of climactic changes and low Nile ﬂooding during the late Old
Kingdom and early First Intermediate periods (e.g., Hassan & Tassie 2006; Moeller
2005). Agricultural and commercial developments in Egypt by the Ptolemaic Period
resulted in increased prosperity for the country as a whole, and the Delta region was
less aﬀected by political and economic strife than Upper Egypt (Bowman 1989; Ellis
1992; Grimal 1992; Watterson 1997).
Pathological lesions in the skeleton are a primary source of evidence to access information concerning the health and disease of past individuals. is paper presents
the evidence of pathological conditions in a skeletal sample from the New York University Institute of Fine Arts excavations under the supervision of Donald Hansen.
e sample is currently curated at the University of Alberta. An analysis of dental
disease in the skeletal sample is forthcoming (Borstad & Lovell in press).

Materials and methods
Skeletal remains at Mendes represent individuals who lived at Mendes during three
separate periods of occupation: the Old Kingdom (ca. 3000 to 2180 BCE), the First
Intermediate Period (ca. 2180 to 2040 BCE), and the Ptolemaic or Greco-Roman
Period (ca. 332 BCE to 395 CE). e skeletal sample under analysis was shipped to
Dr. Nancy Lovell of the University of Alberta approximately 20 years after excavation.
Lovell and Whyte (1999) note that the sample “did not stand up well to the rigors
of excavation, curation, and transport” (p. 71). e sample consists of 41 adults and
nine juveniles, with varying levels of completeness (Table 1). e minimum number
of adult individuals for the sample is 41; however, the time periods are not equally
represented, with a total of 21 Old Kingdom individuals (51%), 14 First Intermediate
Period individuals (34%), ﬁve individuals from the Ptolemaic Period (12%), and one
individual of unknown time period (2%).
e sex of the adults was ascertained using standard osteological methods based
on the sexually dimorphic features of the pelvis and cranium (Bass 1995; Buikstra &

4

Madeleine Mant

Ubelaker 1994; Ferembach et al. 1980; Phenice 1969; White & Folkens 2005), although some individuals were too fragmentary or incomplete to accurately determine
sex. Individuals were categorized as male, possible male (male?), possible female (female?), female, and unknown. Sex was estimated for 34 of the 41 individuals (83%).
Levels of completeness were determined in broad categories of complete (90-100%
of the skeleton is present), partial (50-89%), and incomplete (<50%). Age of the
adult individuals was assessed using multiple indicators, including the auricular surface (Lovejoy et al. 1985), the pubic symphysis (Brooks & Suchey 1990; Meindl et
al. 1985), and the sternal rib ends (Işcan et al. 1984, 1985). Juvenile individuals were
identiﬁed by their unfused or fusing epiphyses. Adult individuals (A, >18 years old),
where possible, were divided into young adults (YA, 20-30 years), middle adults (MA,

Table 1. Catalogue of individuals from Mendes.
Burial No.
4MB5
4MB7
4MB8
4MB11
4MB12
4MB13
4MB14
4MB15
4MB20
4MB21
5MB20
5MB21
5MB25
5MB26
5MB27
5MB28
5MB29
5MB30
5MB31
5MB32
5MB38
5MB39
5MB41
5MB42
6MB1
6MB3

Sex

Age
Old Kingdom
Female?
Adult
Female?
Adult
Female?
Adult
Unknown Adult
Male?
Adult
Male
Adult
Male
Adult
Female
Adult
Unknown Young Adult
Unknown Adult
Unknown Subadult
Female
Adult
Male
Adult
Male
Middle Adult
Male
Young Adult
Female?
Adult
Unknown Subadult
Unknown Subadult
Male
Middle Adult
Unknown Subadult
Male?
Adult
Male?
Adult
Unknown Subadult
Male?
Adult
Female?
Adult
Female
Adult

Completeness
Incomplete
Incomplete
Incomplete
Incomplete
Incomplete
Incomplete
Incomplete
Partial
Incomplete
Incomplete
Incomplete
Incomplete
Incomplete
Incomplete
Incomplete
Incomplete
Incomplete
Incomplete
Incomplete
Incomplete
Incomplete
Incomplete
Incomplete
Incomplete
Incomplete
Partial
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Table 1. (continued)
Burial No.
4MB1
4MB2
4MB4
4MB6
4MB19
5MB1
5MB2
5MB3
5MB4
5MB5
5MB10
5MB12
5MB13
5MB14
5MB15
5MB16
5MB18
5MB35
5MB36
5MB40
6MB4
6MB5
6MB2
No num.

Sex

Age
First Intermediate
Male
Adult
Female?
Middle Adult
Female?
Adult
Unknown Subadult
Female
Adult
Male
Middle Adult
Male
Adult
Male
Adult
Unknown Adult
Unknown Adult
Unknown Subadult
Female
Adult
Unknown Adult
Male?
Adult
Unknown Subadult
Male?
Adult
Male
Adult
Ptolemaic
Female
Middle-Old Adult
Male
Old Adult
Female
Young Adult
Male
Middle-Old Adult
Female?
Adult
Unknown
Unknown Adult
Unknown Subadult

Completeness
Partial
Incomplete
Incomplete
Incomplete
Incomplete
Incomplete
Incomplete
Incomplete
Incomplete
Incomplete
Partial
Incomplete
Incomplete
Incomplete
Incomplete
Incomplete
Incomplete
Partial
Incomplete
Incomplete
Incomplete
Incomplete
Incomplete
Incomplete

31-40 years), and older adults (OA, >40 years) following the categories outlined by
Lovell (1992) in the preliminary analysis of human remains from Mendes.
e sample is likely not representative demographically of contemporary sex or
age ratios. Waldron (1994) outlines the extrinsic and intrinsic factors that serve to
bias skeletal samples, noting that the proportion of individuals discovered and excavated generally diﬀers greatly from the total number originally buried or preserved at
a given site.
e adult remains were studied for evidence of degenerative joint disease (DJD),
trauma, enthesophytes, cranial porosity, and other resorptive or proliferative anomalies. e juvenile remains were also examined for evidence of pathological conditions.
e pathological lesions found in the adult remains were identiﬁed and described us-
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ing accepted reference materials (e.g., Buikstra & Ubelaker 1994; Mann & Hunt
2005; Ortner 2003). Degenerative joint disease was diagnosed if an individual displayed both evidence of erosion and pitting on the joint surface and osteophytes, following the operational deﬁnition for osteoarthritis outlined by Waldron (2009). e
remains were examined for evidence of healing and healed trauma based upon the
descriptions provided by Galloway (1999) and Sauer (1998). Bones displaying possible enthesial changes were compared to skeletons in the University of Alberta skeletal
teaching collection. Cribra orbitalia and porotic hyperostosis were noted as being
present or absent in the adult remains. e remains were examined for macroscopic
evidence of pathological lesions under bright light with the use of a 10× magnifying
glass, supplemented by radiographs taken at the University of Alberta.

Results and discussion
Twenty-one of the 41 (51%) adult individuals exhibit pathological lesions. By time
period, ten Old Kingdom individuals (48%), six First Intermediate Period individuals (43%), and ﬁve Ptolemaic individuals (100%) displayed pathological lesions. e
general categories of pathological conditions, DJD, trauma, enthesial changes, cranial porosity, and other (non-categorized resorptive and/or proliferative anomalies)
are summarized in Figure 2 divided by time period. e juvenile remains were also
examined, but no evidence of pathological conditions was found.

Figure 2. Percentage of individuals aﬀected by pathological lesions at Mendes by time
period.

Palaeopathology at Mendes

7

Degenerative joint disease
e presence of DJD in the majority of the Mendes samples is represented by new
bone formation at articular surface margins. DJD is discussed as the result of chronic
stress on joints in the clinical (e.g., Goldring & Goldring 2007; Moskowitz et al. 2004;
Radin et al. 1991) and bioarchaeological literature (e.g., Brown et al. 2008; Cope et
al. 2005; Klaus et al. 2009; Lieverse et al. 2007). DJD is composed of three parts:
breakdown of articular cartilage, formation of reactive bone in the subchondral compact bone and trabeculae, and new growth of cartilage and bone at the joint margins
(Ortner 2003; Waldron 2009). DJD does not necessarily produce painful symptoms
and it is therefore diﬃcult to correlate bony changes with a patient’s clinical experience (e.g., Bruyere et al. 2002; Watt 2000). e joints of the spine are commonly
aﬀected by DJD, particularly in the cervical and lumbar vertebrae (Prescher 1998)
and some form of spinal degeneration occurs in nearly everyone over the age of 40
(Dieppe & Lim 1998). Indeed, Wood-Jones (1910:277) notes that nearly all adult
ancient Nubian skeletons he analyzed displayed degenerative changes in the spine.
Sixteen individuals (six males, 1 male?, three females?, ﬁve females, and one unknown sex) displayed evidence indicative of degenerative joint changes (39% of total
sample). By time period there were eight aﬀected individuals from the Old Kingdom
for an individual count prevalence of 38%, four from the First Intermediate Period
(29%), and four from the Ptolemaic (80%). e most common locations were in the
spine, but the hands, feet, knee, and shoulder joints were also aﬀected. In addition,
the left ulna of 4MB15 (OK, female, adult) has degenerative joint changes secondary
to trauma. None of the aﬀected individuals display eburnation, the pathognomonic
feature of osteoarthritis (Waldron 2009). Arthritic changes of cartilage and other soft
tissue are not evident. Due to the poor completeness of individuals in this skeletal
sample, the underrepresentation of osteoarthritis in the Mendes sample is very likely.
Table 2. Element count prevalence of DJD in vertebral bodies by time period.
Period
Old Kingdom
First Intermediate
Ptolemaic
Total

n
9
1
12
22

Cervical
N %
36 25
6 17
29 41
71 31

n
6
0
1
7

oracic
N %
30 20
3
0
32
3
65 11

n
3
7
8
18

Lumbar
N
%
12
25
7 100
17
47
36
50

Evidence of DJD in the spine was found primarily on the vertebral bodies. e
Mendes sample has a total of 71 cervical vertebral bodies, 65 thoracic vertebral bodies, 36 lumbar vertebral bodies, and nine sacra. Evidence of DJD was found in 22
cervical bodies (31%), seven thoracic bodies (11%), 18 lumbar bodies (50%), and
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two sacra (22%). ough these results are based upon a small sample, they echo previous ﬁndings. For example, Hussien et al. (2009) and Sarry El-Din (2002), studying
Egyptians from Greco-Roman Bahriyah Oasis and Old Kingdom Giza respectively,
discovered that most degenerative changes were found in the lumbar vertebrae, followed by the cervical vertebrae, with the least in the thoracic vertebrae. When broken
down by time period, the samples generally follow this pattern (Table 2); however,
in the Old Kingdom sample the lumbar and cervical vertebral bodies were equally
aﬀected. Figure 3a shows a cervical vertebral body with severe erosion and porous
alteration. Figure 3b shows the fourth lumbar vertebra of male individual 6MB4 (P,
middle-old adult), exhibiting a large osteophyte.

Figure 3a. Degenerative joint disease, cervical vertebra. Ptolemaic male, old adult (5MB36).

Many of the bony changes to the vertebral bodies and sacra can be attributed
to a condition referred to as spinal osteophytosis, which is characterized by osteophytes forming horizontally from the vertebral body (Rogers & Waldron 1995). e
endplates of the aﬀected vertebrae often appeared pitted and porous. Further, ﬁve
individuals (12%) have Schmorl’s nodes, a condition caused by intervertebral disc
material rupturing through the endplate into the cancellous bone of the vertebral
body, leaving behind rounded defects (Ortner 2003). Although spinal osteophytosis
and Schmorl’s nodes are often found together, there is no evidence to suggest that
they share a causative factor (Rogers & Waldron 1995). Other locations of degener-
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Figure 3b. Degenerative joint disease, lumbar vertebra. Ptolemaic male, middle-old adult
(6MB4).

ative joint changes in the spine include the superior articular and transverse processes
of the ﬁfth lumbar vertebra of 5MB36 (P, male, old adult) and the superior articular
processes of one lumbar vertebral neural arch in 5MB26 (OK, male, middle adult).
e atlantoaxial joint was aﬀected by DJD in four individuals (10%), evidenced by
osteophytes on the facet for the dens on the atlas of 5MB35 (P, female, middle-old
adult), the odontoid process of the axis of 5MB31 (OK, male, middle adult), and
both in 4MB15 (OK, female, adult) and 6MB4 (P, male, middle-old adult).
e aﬀected hand bones display marginal osteophytes on the distal interphalangeal joints. 4MB12 (OK, male?, adult), has a raised, proliferative area of bone
on the distal articular surface of one proximal pedal phalanx. Unfortunately, this individual was incomplete and only six pedal phalanges are present, severely limiting
further analysis. ree female individuals (5MB21 (OK, adult), 5MB35 (P, middleold adult), and 5MB40 (P, young adult)) each have one intermediate and one distal
pedal phalanx fused together. e fusion did not appear to be in response to past
trauma. 5MB36 (P, male, old adult) had one proximal and one intermediate hand
phalanx fused together at an angle (Figure 4), suggesting that this individual would
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have lost all mobility in that particular interphalangeal joint. Further, individuals
5MB35 and 5MB36 were placed in the older adult range, suggesting that their phalangeal fusion could be age related. One proximal pedal phalanx in 6MB5 (P, female?,
adult) has a bony growth measuring 5.0mm in length extending inferiorly oﬀ the distal articular surface.

Figure 4. Fused proximal and intermediate hand phalanx. Ptolemaic male, old adult
(5MB36).

Two individuals from Mendes, 4MB14 (OK, male, adult) and 5MB35 (P, female,
middle-old adult) exhibit periarticular resorptive lesions, consistent with rheumatoid
arthritis, a form of erosive arthropathy. is variety of systemic joint disease results in
severe inﬂammation and erosion to joints and the entheses surrounding joints (Ortner 2003; Rogers & Waldron 1995). Women are more likely than men to have
rheumatoid arthritis (Alamanos & Drosos 2005) and it is more common in older
rather than younger adults (Kvien 2004). e pathogenesis of the condition is still
unknown, although an environmental stimulus may activate a genetic predisposition
for the speciﬁc, erosive autoimmune response (Ortner 2003). 4MB14 had severe and
jagged erosive changes to the proximal end of one proximal hand phalanx. 5MB35
displayed lesions aﬀecting two metatarsophalangeal joints, leaving the bases of two
proximal pedal phalanges severely altered (Figure 5). 5MB35 also displayed evidence
of DJD, with erosion to joint surfaces, and osteophytes present on the sternum, cervical vertebrae and lumbar vertebrae. Rothschild et al. (1990) note that the most severe
lesions tend to occur at metatarsophalangeal, metacarpophalangeal, and proximal interphalangeal joints. e lytic, erosive lesions are consistent with those reported by
Kilgore (1989), who describes a case of possible rheumatoid arthritis from Sudanese
Nubia, stating that there is increasing evidence suggesting that rheumatoid arthritis
is of greater antiquity than previously thought (though this conclusion has been critiqued by Rothschild et al. 1999). e possible presence of rheumatoid arthritis is
only a tentative suggestion; overall poor preservation hampers the possibility of ex-
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amining these individuals for symmetrical joint involvement. Rothschild and Woods
(1991) note that trabecular loss under arthritic erosions will contribute to their poor
preservation in postmortem contexts.

Figure 5. Erosive lesions, proximal pedal phalanges. Ptolemaic female, middle-old adult
(5MB35).

Trauma
Studying fracture patterns in ancient groups may provide information concerning
interpersonal relations and individuals’ interactions with their environments. For example, Buzon and Richman (2007) studied fracture patterns in individuals from an
Egyptian colonial cemetery in Nubia dating from the Middle Kingdom (2050-1650
BCE) and New Kingdom (1550-1050 BCE) periods and posited that the decrease in
traumatic injuries (compared with Judd’s (2004) analysis of Middle Kingdom burials from Kerma) was related to changes in Egyptian administrative policies. Erfan
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et al. (2009) discovered a high prevalence of cranial trauma in Ptolemaic or GrecoRoman individuals from the Bahriyah Oasis and suggested the trauma may be related
to social and political disruption in Egyptians under oppressive Roman administration. Individuals of both sex (as well as subadults) from the Amarna South Tombs
cemetery have exhibited healed and healing trauma (Rose & Dabbs 2012), suggesting
that the risk of trauma was present for all individuals regardless of sex and age.
e overall frequency of fracture in the Mendes sample is low and was likely
caused by isolated incidents. ere were ﬁve examples of trauma—healed fractures
of two ribs, one humerus, one ulna, and one proximal hand phalanx—in three of
the 22 individuals, one individual from the Old Kingdom and two from the First
Intermediate Period for an individual count prevalence of 4.8% and 14% respectively.
e two rib fractures (4MB1 and 4MB15) appear to be simple, transverse fractures,
both of which were likely caused by trauma to the chest, resulting from a blow or a fall
(Kara et al. 2003). e rib fractures present in the Mendes skeletal sample are both
found on rib fragments resulting from postmortem damage; it is not possible to assign
the fractures a rib number or side. Both fractures display signiﬁcant remodeling, the
bony callus having been almost totally obliterated in both cases. Slight compensatory
remodeling is present in both, since neither fracture shows perfect alignment between
the fractured ends. Rib fractures are the most commonly recorded type of fracture in
archaeological human remains, and have the potential to yield important sociocultural
information (Brickley 2006). Clinically, despite the fact that rib fractures often go
unreported, they are the most commonly reported chest injury in modern groups
(Kramaker & Anthony 2003) and are the most frequently fractured bones in the
thorax (Tekinbas et al. 2003).
Burial 4MB1 (FIP, male, adult) exhibits a healed transverse rib fracture and a
healed midshaft fracture of the left ulna. It is possible the two fractures occurred due
to the same incident since both show considerable remodeling of the bony callus. Judd
(2002), however, notes that multiple fractures sustained by ancient people may suggest
injury recidivism. e single ulnar fracture in 4MB1 displays slight angulation with
compensatory remodeling, indicating that the fracture was not properly set. Clinical
cases involving an isolated ulnar fracture are generally associated with fending oﬀ a
blow (e.g., DuToit & Gräbe 1979; Heppenstall 1980; Rogers 2001); however, ulnar
shaft fractures can alternatively result from a fall (Judd 2006, 2008; Jurmain 1999;
Lovell 1997; Ortner 2003; Walker 2001).
e female individual 4MB15 (OK, adult) has healed fractures of a rib and the
left distal humerus. e distal humeral fracture in 4MB15 (Figure 6) displays significant remodeling in response to what appears to have been trauma in the area above
the olecranon fossa. A radiograph of the fracture reveals the fracture was likely supracondylar, as described by Glencross and Stuart-Macadam (2001). e associated left
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ulna displays lipping around the olecranon process, which is likely an osteoarthritic
response to the humeral trauma (Roberts & Manchester 2005; Rogers 2000). Clinical
studies indicate that the limb fractures appearing in the Mendes sample are relatively
rare in modern groups, a ﬁnding also discussed by Judd (2004) in an examination of
ancient Nubian individuals. Fractures of the forearm comprise only 1.2% of orthopedic surgeons’ cases and are more common in men while fractures of the distal humerus
comprise only 0.5% of cases and are over two times more common in female patients
(Court-Brown & Caesar 2006). When elbow fractures do occur, approximately 33%
involve the distal humerus (Mehne & Jupiter 1992). Distal humeral fractures are
rare in contemporary adults; they are more commonly found in children involved in
traﬃc accidents (Lekšan et al. 2007) or falling onto outstretched arms (Green 1994).

Figure 6. Healed fracture of distal left humerus. Old Kingdom female, adult (4MB15).

4MB19 (FIP, female, adult) displays a healed fracture of a proximal phalanx of the
hand. Fractures of metacarpals or phalanges are clinically the most common fractures
in the upper limbs (Stern 1999) and the proximal hand phalanx is more commonly
fractured than the intermediate or distal phalanges (Singh et al. 2011). Judd (2002)
cautions that the ambiguous etiology of trauma to the extremities limits the use of
these bones in interpretations of interpersonal violence or accidents among ancient
people. Fractures of ﬁnger phalanges are more common than those of the forearm or
humerus at 9.6% of surgical orthopedic cases (Court-Brown & Caesar 2006). Clinical
research has suggested that many fracture types (e.g., distal radius) are generally more
common in young men and older women (e.g., Buhr & Cooke 1959; Donaldson et
al. 1990; Singer et al. 1998). is does not, however, apply to every type of fracture
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and risk factors change throughout life (Court-Brown & Caesar 2006; Court-Brown
& Clement 2009; Sahlin 1990; van Staa et al. 2001).
Enthesial changes
Nine individuals showed bony changes that may be classiﬁed as enthesial changes
(after Jurmain & Villotte 2010) such as: enthesophytes (acromial ends of clavicles,
supinator crest of ulna, radial tuberosities), exostoses (heads of metatarsals), active
bone resorption (femoral heads around fovea capitis, above the capitulum of the
humerus), and a possible accessory facet (talar head). By temporal period there were
four aﬀected individuals from the Old Kingdom for an individual count prevalence
of 19%, three from the First Intermediate Period (21%), and two from the Ptolemaic
Period (40%). ere is value in noting patterns of bony changes in the skeleton; however, caution must be used. Enthesophytes and other lesions have commonly been
interpreted in the bioarchaeological literature as markers of occupational or activityrelated stress and used to reconstruct activity patterns (e.g., Hawkey & Merbs 1995;
Kelley & Angel 1987; Kennedy 1989), some focusing on ancient Egyptian and Nubian sites (e.g., Bellandi et al. 2013; Judd 2010; Schrader 2012). Further research
has revealed the potential multifactorial origin of these changes; they may also represent the eﬀects of age, hormonal or genetic factors, diet, and disease (Jurmain 1999;
Jurmain et al. 2012; Roberts & Manchester 2005; Weiss 2003). Due to the preservation problems that limit the analysis of patterns of enthesial changes throughout the
skeleton and the general age assessments available, it would be unwise to attempt to
assign particular activities or occupations to the individuals from Mendes. Descriptions are reported here to provide a source of data for future inter-population studies
of enthesial changes (e.g., Villotte et al. 2010a).
Two individuals had clavicles whose acromial ends appeared expanded, porous,
and ﬂattened. 4MB19 (FIP, female, adult) displayed a particularly well-developed
supinator crest, which may be caused by excessive supination and hypertension of the
arm (Villotte et al. 2010b). Unfortunately the other arm was poorly preserved, thus a
study of limb symmetry was not possible. is individual also displayed osteophytic
spicules on the superior surface of the left patella. Both radial tuberosities of 5MB36
(P, male, old adult) display resorptive lesions and inferior osteophytes, which may also
be age-related. In addition, the left humerus of this individual has an unusual concave resorbed area above the capitulum, accompanied by a small, raised ridge of bone
above the boundary between the capitulum and trochlea. Two individuals, 4MB1
(FIP, male, adult) and 4MB2 (FIP, female?, middle adult) display active resorption
on the femoral heads around the fovea capitis. It is possible that strain on the ligamentum teres caused a bony reaction; however, none of the corresponding acetabula
were preserved, which prevents further analysis. 5MB26 (OK, male, middle adult)
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displays protruding exostoses on the ﬁrst metatarsal heads and accompanying body
build-up on the ﬁrst proximal pedal phalanges. Similar ﬁndings have been described
in the bioarchaeological literature (e.g., Lai & Lovell 1992; Lovell & Lai 1994; Ubelaker 1979). Finally, 6MB3 (OK, female, adult) exhibits a possible accessory facet on
the talar head (Figure 7).

Figure 7. Possible accessory facet, talus. Old Kingdom female, adult (6MB3).

Cranial porosity
ree individuals in the Mendes sample showed evidence of two conditions—cribra
orbitalia and porotic hyperostosis. ere was one aﬀected individual from the Old
Kingdom for an individual count prevalence of 4.8% and two from the First Intermediate Period (14%). ese conditions have been studied in Egyptian and Sudanese
contexts before, yielding variable levels prevalence rates in samples drawn from ancient
to medieval contexts (e.g., Batrawi 1935; Carlson et al. 1974; Fairgrieve & Molto
2000; Hummert & van Gerven 1983; Mittler & van Gerven 1994; Rose 2006; Rose
& Dabbs 2012; Satinoﬀ 1972a,b; Strouhal & Jungwirth 1980; Zink et al. 2000). An
orbital fragment from 4MB1 (FIP, male, adult) exhibits remodeled lesions of cribra
orbitalia (Figure 8), suggesting the individual suﬀered from the condition during
childhood. An unsided parietal fragment of individual 5MB14 (FIP, male?, adult)
has a pattern of porosity suggesting parietal hyperostosis, with holes ranging in size
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from 0.5mm to 1.0mm in diameter. e endocranial surface also displays porosity,
particularly along grooves for the meningeal vessels. e etiology of these two conditions and the relationship between them is unclear; however, iron deﬁciency and
nutrient loss through diarrhea have been suggested as possible causes (Mann & Hunt
2005; Roberts & Manchester 2005; Stuart-Macadam 1987, 1989, 1992). e iron
deﬁciency hypothesis suggests that in response to subnormal levels of hemoglobin or
red blood cells, the production of red blood cells increases, causing the hypertrophy
of red bone marrow and an expansion of cancellous bone. is expansion, coupled
with the resulting thinning of the outer table of compact cranial bone, leads to pitting
and porosity that may be observed macroscopically in dry bone. Walker et al. (2009)
have argued against the iron deﬁciency hypothesis (though this work was subsequently
criticized by Oxenham and Cavill 2010), stating that the porotic bony changes may
be due to hemolytic anemias (such as thalassemia) and megaloblastic anemias, which
are mainly caused by Vitamin B12 and Vitamin B9 shortages.

Figure 8. Remodeled cribra orbitalia lesions, orbital fragment, First Intermediate male, adult
(4MB1).

In a previous study of human remains from Mendes, two individuals (of the 13
excavated during the 1994 and 1995 ﬁeld seasons) from the ird Intermediate Period
(ca. 1070 to 600 BCE) displayed evidence of porotic hyperostosis. Both individuals,
an adult aged at over 45 years and a subadult aged at less than 13 years, had expanded diploë, 9.96mm and 10.01mm respectively, leading the author to comment
that this likely indicated an iron deﬁcient diet (Lang 2004). One individual in this
sample 5MB27 (OK, male, young adult) exhibits porotic hyperostosis on the ectocra-
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nial surface of unsided parietal fragments and has diploë comparatively expanded to
11.00mm.
Other findings
Eleven individuals display pathological conditions that do not clearly fall under the
general categories described above. 5MB35 (P, female, middle-old adult) has an unusual spicular growth extending down from the left palate surface. One individual,
4MB11 (OK, unknown sex, adult) exhibits reactive bone inside the scaphoid’s articular surface for the capitate. e reactive bone inside the scaphoid may have formed
in response to trauma; this diagnosis is tentative, however, because the capitate was
not recovered.
Eight individuals displayed conditions involving resorptive lesions that may be
traumatic, infectious, or taphonomic in origin. 4MB1 (FIP, male, adult) has a smooth,
circular resorptive lesion 4.0mm in diameter on the right occipital condyle, suggesting
that the atlanto-occipital joint may have been aﬀected; unfortunately the individual’s
atlas was not recovered. e right trapezoid of 4MB2 (FIP, female?, middle adult)
displays a small circular resorption of unknown cause. Four individuals, 4MB15 (OK,
female, adult), 5MB5 (FIP, unknown sex, adult), 5MB26 (OK, male, middle adult),
and 5MB35 (P, female, middle-old adult) exhibit what appear to be isolated irregularly resorptive lesions on the inner table of the cranium (Figure 9), though it has
been suggested that such lesions may be a pseudopathology caused by insect activity
(Pittoni 2009). Two individuals, 5MB36 (P, male, old adult) and 5MB40 (P, female,
young adult), display resorption on the sternal end of their left clavicles, although
the lesions diﬀer dramatically; 5MB40 has a well-deﬁned, remodeled lesion, while
5MB36 shows ragged resorption that indicates an active condition. e manubrium,
unfortunately, is absent in 5MB40 and only partially preserved in 5MB36, making
diagnosis diﬃcult. Periostitis was not observed in any of the individuals from Mendes,
perhaps due to the poor level of preservation of the sample.
One female individual 4MB15 (OK, adult) displays possible signs of developing hyperostosis frontalis interna (HFI), shown in Figure 10. is individual has thin
sheets of appositional bone on the endocranial surface of the frontal vault, consistent with an early form of HFI. is benign disorder causes irregular endocranial
bony buildup. It is more commonly found in women, particularly postmenopausal
women, and its etiology may be linked to levels of female hormones (Mann & Hunt
2005). e bony accretions on the frontal bone of individual 4MB15 are closest
to Hershkovitz et al.’s (1999) Type A description of the macroscopic morphology of
HFI. Individual 4MB15 was aged broadly as a female adult in the age range of 1945. Other researchers have identiﬁed this condition in Meroitic Nubia (Armelagos &
Chrisman 1988) and ancient Egypt (Baker 2013; Watrous et al. 1993), though the
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Figure 9. Lesion, endocranial surface. Old Kingdom female, adult (4MB15).

cases these authors describe are signiﬁcantly more dramatic. e thickening of the
frontal bone may also be found in acromegaly, though there was no evidence of other
skeletal lesions suggestive of acromegaly such as widened ribs, thickened hand bones,
or mandibular prognathism (Aufderheide & Rodriguez-Martin 1998). Fibrous dysplasia is another possibility; Ortner and Putschar (1985) describe a female individual
from twelfth dynasty Lisht, Egypt with thickening of the frontal bone. Paget’s disease also involves the thickening of the frontal bone though the lytic eﬀects of Paget’s
disease outlined by Jaﬀe (1972) and Ortner (2003) are not present.

Conclusions
is skeletal sample represents adult individuals from the Old Kingdom to the Ptolemaic Period. Despite the fragmentary nature of the skeletal sample under analysis,
evidence of DJD, trauma, enthesial changes, cranial porosity, and other pathological
lesions were observed. Palaeopathological analysis also revealed possible ﬁndings of
rheumatoid arthritis and hyperostosis frontalis interna. DJD was observed primarily in
the spine, but also found at hand, foot, knee, and shoulder joints. e overall pattern
of DJD in the Mendes sample was found to be similar to previous studies of Egyptian material (e.g., Hussien et al. 2009; Sarry El-Din 2002). Traumatic injury was
represented by ﬁve healed fractures. ese fractures likely resulted from individual
incidents rather than from the cultural patterned violence described in other bioarchaeological studies of ancient Egyptian and Nubian skeletal samples (e.g., Buzon
& Richman 2007; Erfan et al. 2009; Judd 2004); however, it is hoped that further
studies at Mendes with greater sample sizes will provide a clearer picture. Enthesial
changes have been described to provide data for future inter-population studies as the
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Figure 10. Possible hyperostosis frontalis interna, endocranial surface of frontal bone. Old
Kingdom female, adult (4MB15).

signiﬁcance and multifactorial origin of enthesophytes is studied and debated. Cribra
orbitalia and porotic hyperostosis were discovered in the Mendes sample. ese conditions have been studied in Egyptian contexts before (e.g., Rose & Dabbs 2012; Zink
et al. 2000) though the overall low levels of cranial completeness in this sample limit
possible comparisons.
It would be beneﬁcial to undertake further studies of skeletal samples from Mendes
to create a more comprehensive picture of health and disease in the city; investigating
correlations between health and sex, as well as extending the range of ages represented
will be advantageous. e data discussed here provide another source of information
on life in ancient Egypt; it is anticipated that further research will be completed in
Mendes and its surrounding area to improve and deepen understanding and appreciation of the region.
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