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ABSTRACT The Kiik-Koba 1 Neandertal partial skel-
eton (canine, partial hands, partial leg, and feet), of a
�40-year-old probable male, exhibits a suite of patholo-
gical lesions, including hypercementosis, minor fibrous
ossifications, pedal phalangeal fracture, and pronounced
enthesopathies on the patella and calcanei in the context
of no articular degenerations. The first two sets of lesions
are related to age in the context of advanced dental attri-
tion and physical strains. The third lesion joins a series of

healed minor traumatic lesions among the Neandertals.
The last represents either pronounced tendinous inflam-
mation, albeit in the context of no articular degenerations,
or a case of diffuse idiopathic skeletal hyperostosis (DISH)
in the Late Pleistocene. Kiik-Koba 1 therefore adds to the
high incidence of pathological lesions among the Neander-
tals and, if a diagnosis of DISH is correct, to a high fre-
quency of this disorder among older Neandertals. Am J
Phys Anthropol 137:106–112, 2008. VVC 2008 Wiley-Liss, Inc.

As the Neandertals have been investigated from a
paleopathological perspective, it has become increasingly
evident that they, or at least their better preserved par-
tial skeletons, exhibit a high frequency of developmental
and degenerative abnormalities (Heim, 1982; Trinkaus,
1983, 1985; Ogilvie et al., 1989; Brennan, 1991; Duday
and Arensburg, 1991; Berger and Trinkaus, 1995; Smith
et al., 2006). Many of these lesions are minor develop-
mental defects reflecting stress periods during develop-
ment (e.g., dental enamel hypoplasias) or the scars of
superficial traumatic lesions that impacted the underly-
ing bone. These lesions may be notable for their com-
monness (Ogilvie et al., 1989; Berger and Trinkaus, 1995;
Cowgill et al., 2007), even though the frequencies of the
developmental lesions fall within recent human ranges
of variation (Guatelli-Steinberg et al., 2004; Cowgill
et al., 2007), but the Neandertals also appear to have
sustained a number of more serious injuries and/or sys-
temic abnormalities (Trinkaus, 1983, 1985; Duday and
Arensburg, 1991; Crubézy and Trinkaus, 1992; Fennell
and Trinkaus, 1997; Schultz, 2006). Given the dearth of
individuals in the Neandertal sample that are likely to
have lived to at least the fifth decade, their accumulation
of such lesions may well provide insight into both their
habitual stress levels and sociocultural means of surviv-
ing the insults sufficiently to leave diagnosable lesions.
It is in this context that we present a paleopathological

description and diagnosis of the Kiik-Koba 1 partial skele-
ton. These remains were described by their excavator,
Bonch-Osmolovskii (1941, 1954), who concluded (1941,
p. 18) that the changes evident on the skeletal remains
are not pathological but merely reflect normal activities.
Subsequently Rokhlin (1965), in a radiographic analysis
of the remains, concluded that the ossifications on the pa-
tella and calcanei are pathological, as well as the defor-
mity of the right fifth proximal phalanx and the altera-
tions of a few of the pedal distal phalangeal tuberosities.
These descriptions, however, are brief, and the excep-
tional state of preservation of those bones present for
Kiik-Koba 1 warrants further discussion of its lesions.

MATERIALS AND METHODS

Kiik-Koba 1: context

The site of Kiik-Koba in the Crimea (458 030 N, 348 180
E) was excavated by Bonch-Osmolovskii in 1924–1926,
during which he uncovered three Middle Paleolithic lev-
els (Levels III, IV, and VI), the deepest (Level VI) resting
on bedrock (Bonch-Osmolovskii, 1940). Level III was
overlain by a largely sterile deeper portion of Level II,
and Levels IV and VI were separated by a largely sterile
Level V. The site provided abundant evidence for anthro-
pogenetic alterations, including hearths, pits and buri-
als. The Kiik-Koba 1 adult was buried into a depression,
which was excavated through Level VI and apparently
into the underlying limestone. A second individual, the
Kiik-Koba 2 infant, was buried in close proximity to the
adult in a separate grave, similarly excavated through
Level VI. Subsequent to its burial, an additional excava-
tion during the Middle Paleolithic disturbed the remains
of Kiik-Koba 1 and removed most of the skeleton, leav-
ing a tooth, portions of both hands, the right lower leg,
and two virtually complete pedal skeletons (Bonch-
Osmolovskii, 1941, 1954). In the process, the tooth and
some of the phalanges were mixed into the material in
the overlying Level IV.
On the basis of the Middle Paleolithic (Kiik-Koba

Mousterian) association of the burial and the presence of
both temperate and cold climate fauna (e.g., Sus, Cervus,
Saiga, and Marmota in Levels IV and VI, plus Rangifer
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in Level IV), the burial level of Kiik-Koba 1 and 2 has
been attributed to the early last glacial or possibly late
last interglacial (early OIS 4 or late OIS 5) (Bonch-
Osmolovskii, 1940; Klein, 1965).

Kiik-Koba 1: preservation, age-at-death and sex

Kiik-Koba 1 retains the right C1 and 73 skeletal ele-
ments of the hand, leg, and foot. The hands have the
right trapezium and first and third metacarpals, four
ulnar proximal phalanges, six middle phalanges, both
pollical distal phalanges, and two ulnar distal phalanges.
They are complete with damage to three of the proximal
phalangeal heads and one distal pollical phalangeal
base. The right patella, tibia, and fibula are largely com-
plete, with marginal damage to the proximal tibial
epiphysis and the fibular head. The pedal skeletons
retain all of the tarsals, metatarsals, proximal phalanges
and hallucal sesamoid bones, plus six middle and nine
distal phalanges. The only pedal bones with more than
minor edge damage are the calcanei; the right one was
crushed laterally from the peroneal tubercle to the tu-
berosity, and the left one lost all of the lateral body and
tuberosity. In addition, two of the lateral distal pha-
langes lack their distal tuberosities.
The Kiik-Koba 1 remains, as well as the Kiik-Koba 2

infant postcrania, have morphological affinities to west-
ern Eurasian Neandertals, including known or biome-
chanically inferred body proportions, scapular morphol-
ogy, pollical anatomy, tibial morphology, talar propor-
tions, and pedal phalangeal proportions (Vlček, 1972,
1973, 1975, 1977; Trinkaus, 1975a, in press; Trinkaus
and Hilton, 1996; Trinkaus and Rhoads, 1999). Of these
features, the body proportions, scapular morphology, and
pollical anatomy indicate Neandertal affinities; the other
features are shared with archaic Homo (Trinkaus, 2006).
The age-at-death of Kiik-Koba 1 can only be based on

the C1 occlusal attrition. The crown retains only a thin
ring of enamel, 2.3 mm labially, 1.8 mm lingually, and
0.5 mm mesially and distally. Similar occlusal wear
among the Neandertals is associated with ages-at-death
(based on femoral histology and pelvic fibrocartilagenous
surfaces) in the fourth or fifth decade (Trinkaus and
Thompson, 1987; Trinkaus, 1995), similar to or moderately
older than the 35–40 years suggested by Rokhlin (1965).
Alexeev (1978) inferred that Kiik-Koba 1 was female.

However, its tibial maximum length (349 mm) is within
the values for the pelvically sexable male Neandertals
(363 6 17 mm, 340–386 mm, N 5 4) and above those of
the two pelvically sexable females (311 and 319 mm).
Moreover, an estimated stature of �164 cm and an
inferred body mass of �78 kg (Ruff et al., 1997), both
based on the tibial length and assuming Neandertal
body proportions, place it among the larger of the Nean-
dertals and close to pelvically sexed males (La Chapelle-
aux-Saints 1, Feldhofer 1, Kebara 2, and Shanidar 1 and
3). Kiik-Koba 1 is therefore probably male.

RESULTS

The canine

The Kiik-Koba 1 mandibular canine (Fig. 1) presents
moderately advanced hypercementosis, in that it covers
all of the root except the cervical 4–5 mm of the labial
side. It is relatively thin and does not change the normal
contour of the root. This extra laying down of cement on

the root has been associated with pronounced occlusal
attrition and/or periodontal inflammation (Corruccini
et al., 1987; Hillson, 1996), and it is therefore not sur-
prising given the wear on this tooth.

The hand remains

The 17 preserved hand remains, which derived from
both hands (10 right, 5 left, and 2 indeterminate) are
free of pathological alterations. There are marked inser-
tions for the extensor digitorum tendons on the bases of
the middle phalanges. There are strong flexor sheath
crests on the proximal phalanges. The flexor digitorum
superficialis insertions are moderately raised on the mid-
dle phalanges. In addition, there are well-marked edges,
especially radially, to the flexor pollicis longus tendon
insertions around the proximal pollical phalangeal pal-
mar bases. However, none of these muscle insertions
consists of more than a raised area of bone for the fi-
brous attachment, and they are therefore not enthesopa-
thies sensu stricto [the term ‘‘enthesopathy,’’ or ‘‘entheso-
phyte’’ (Jurmain, 1999; Villotte, 2006), is here restricted
to protruding spicules of bone following tendinous inser-
tions into the bone and representing calcifications of that
fibrous tissue]. All of the articular surfaces are normal,
with no evidence of subchondral porosity or ossifications
of the capsular attachments.

The patella

As noted by Rokhlin (1965: 220), the Kiik-Koba 1 pa-
tella has a massive enthesopathy for the quadriceps fem-
oris tendon (Fig. 2). The enthesopathy covers the entire
original tendinous attachment surface of the bone. It
extends �5 mm superior of the normal proximal margin
of the bone. There are smaller enthesopathies along the
anterodistal margin, especially laterally, where the patel-
lar ligament continues the quadriceps femoris fibers to
the proximal tibia. The principal anterolateroproximal
bony growth is �24 mm wide, �8 mm thick, and �23
mm high; these are respectively 47%, 31%, and 48% of
the overall dimensions of the patella.
This enthesopathy is partly separated from the origi-

nal tendinous surface by a space on the lateral two-
thirds of the proximal margin and the proximal half of
the lateral surface. The proximal gap is up to �8 mm
wide and extends mediolaterally �25 mm. The lateral
gap is �18 mm high. The space appears to be largely the
product of the anterior and anterosuperior projection of
the new bone formation, but there has been some antero-
lateroproximal resorption of the original bone. The
enthesopathy is completely separate from the articular
margin and the attachment for the joint capsule, espe-
cially proximally and laterally (Fig. 2).
The patellofemoral articular facets are normal, with

only a slight elevation of the midproximal margin (the
distal margin is abraded) and minimal irregularity of
the subchondral bone (Fig. 2). There is no subchondral
porosity, and the facets are normally slightly concave
with a larger lateral than medial facet [unlike many
archaic Homo patellae (Carretero et al., 1999; Trinkaus,
2000)], indicating normal knee function.

The tibia, fibula, and talocrural articulation

The right lower leg bones and their articulations with
the right talus, as well as the talocrural surfaces of the
left talus, are completely normal. The proximal articular
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margins of the tibia are missing, but the subchondral
condylar bone and the intercondylar space are normal.
The complete right and one-sided left talocrural articula-
tions show no pathological changes. There is modest
rugosity of the tibial tuberosity, the soleal line, and the
distal tibiofibular ligament attachments, but all of them
are well within normal ranges of variation, especially for
robust Pleistocene Homo.

Fig. 1. Views of the Kiik-Koba 1 right mandibular canine.
Mes: mesial; Dist: distal; Lab: labial; Ling: lingual. Scale in
millimeters.

Fig. 3.

Fig. 4.

Fig. 2. Anterior (Ant), lateral (Lat), posterior (Post) and
proximal (Prox) views of the Kiik-Koba 1 right patella. Scale in
centimeters.

Fig. 4. Views of the Kiik-Koba 1 normal left (Lt) pedal proxi-
mal phalanx 5 and the abnormal right (Rt) one. Dor: dorsal;
Pla: plantar; Lat: lateral. Scale in millimeters.

Fig. 3. Dorsal view (above) of the Kiik-Koba 1 left (Lt) and
right (Rt) calcanei, and lateral view (below) of the Kiik-Koba 1
right calcaneus. The large right and the damaged and less
prominent left Achilles tendon enthesopathies are indicated by
arrows. Scale in centimeters.
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The subtalar skeletons

Except for damage to the lateral calcanei, especially
on the left, the tarsals and metatarsals, plus the four
hallucal sesamoid bones, are essentially complete. All of
their articular surfaces are normal. There are minor
ossifications of intertarsal connective tissue in three
places. There are small bony spurs in the left sulcus tali
but none in the right one; the associated anterodorsal
surfaces on the calcanei show only moderate rugosity.
There is a relatively distal ossification of the long and/or
short plantar ligament on the right calcaneus, but no
ossifications of the insertions on the plantar cuboid or
metatarsal bases; the medial and lateral processes are
normal. There is a small spur of bone, 3.5 mm high, 3.0
mm thick, and 7.0 mm proximodistal on the middle of
the dorsomedial margin of the left intermediate cunei-
form bone; there is no change to the adjacent medial
cuneiform bone.
The principal changes to the subtalar skeleton are

large enthesopathies for the triceps surae (Achilles) ten-
don insertions into the calcaneal tuberosities (Fig. 3).
The better preserved right one is 15.8 mm wide at its
base, at the midtuberosity dorsoplantar angling of the
tuberosity. It then narrows to 8.5 mm wide at its dorsal
end, extending 6.0 mm dorsally and posteriorly from the
original tuberosity surface. The left calcaneus has evi-
dence of a similar enthesopathy, but damage precludes
determining its original extent.

The pedal phalanges

With two exceptions, the right fifth proximal phalanx
and the right first distal phalanx, the pedal phalanges
are normal. Rokhlin (1965) noted the absence of the
tuberosities of two lateral distal phalanges and sug-
gested that this might be osteomyelitis due to trauma or
frostbite. It is unclear whether these bones sustained
antemortem lesions or postmortem damage, and preserv-
ative on the bones precludes proper assessment of the
exposed trabeculae. Even if Rokhlin’s interpretation is
correct, the effect was minimal and would only have
affected the distal portions of these two distal phalanges.
Along 12.7 mm of the middorsal proximal margin of

the right distal hallucal phalanx, there is an irregular
but only slightly projecting and rounded bony growth.
This represents a minor ossification of the insertion for
the extensor hallucis longus tendon. A similar but less
pronounced rugosity is present on the proximodorsal
right proximal hallucal phalanx for the insertion of the
extensor hallucis brevis muscle. Both are relatively com-
mon, and they are better seen as rugosities from muscle
hypertrophy rather than from a pathological process.
The fifth right proximal phalanx, however, is clearly

abnormal (Fig. 4). There is a dorsal convexity to the
shaft, dorsoplantar, and mediolateral midshaft expan-
sions (midshaft diameters of 9.1 and 9.3 mm respectively
versus 6.1 and 6.0 mm on the left), a slight shortening of
the bone (articular length of 19.5 mm versus 20.8 mm on
the left), an S-shaped parallel-sided contour to the bone
in dorsal and plantar views as opposed to the normal
straight hour-glass shape of the left bone, and a general
irregularity of the subperiosteal surface. The proximal
articulation and capsular attachment are normal, as
is the trochlear surface of the head; there is no change
on the associated fifth metatarsal head. These altera-
tions of the right fifth proximal phalanx are best seen as

the result of a fracture of the diaphysis. The radiograph
of the bone (Rokhlin, 1965; p. 223) reveals no sign of the
original fracture line, indicating complete healing of the
trauma. The bone’s normal articulations indicate no loss
of function once the lesion had healed.

DISCUSSION

The pathological lesions on Kiik-Koba 1 consist of
three forms: dental hypercementosis, pedal phalangeal
fracture, and tendinous/ligamentous ossifications. The
first alteration is age and probably dental attrition
related. The second lesion joins a long list of direct and
indirect lesions from traumatic injuries known for the
Neandertals, most of them nondebilitating and none of
them impairing locomotion (Lumley, 1973; Trinkaus,
1983, 1985; Berger and Trinkaus, 1995; Dawson and
Trinkaus, 1997; Schultz, 2006; Mann and Monge, 2006).
Given the minimal role of the fifth digit in weight sup-
port and traction (Stott et al., 1973; Warren et al., 2004),
it should have had little effect on mobility. The third
form of lesion is more complicated.
The simplest interpretation of the large patellar and

calcaneal enthesopathies, plus the small one on distal
hallucal phalanx and the osteophytes on the talus and
intermediate cuneiform bone, is that they represent in-
dependent results of localized tendinous or ligamentous
collagen and/or fibrocartilagenous calcification as reac-
tions to strain (Benjamin et al., 2000; Villotte, 2006). In
this case, the small bony spurs on the tarsals could be
the products of strains on the associated ligaments,
although each adjacent bone into which the connective
tissue would insert shows no new bone growth. The bony
growths on the patella, calcanei, and distal hallucal pha-
lanx could therefore be seen as the products of either
age (although the age-at-death of Kiik-Koba 1 may not
be sufficiently advanced for that to be a factor), overuse
and/or localized trauma of the associated muscles, even
though associations between enthesopathies and activ-
ities are hard to document (Jurmain, 1999).
If these lesions were the products of independent

strains, then it is curious that the patella shows massive
enthesopathy formation, whereas the tibial tuberosity
insertion of the patellar ligament is normal. Similarly,
there is bilateral ossification of the triceps surae inser-
tions, but the soleal lines on the tibia and fibulae exhibit
their normal rugosity. Moreover, none of the other major
plantarflexors, intrinsic or extrinsic, exhibits the conse-
quences of similar tendinous strains, and none of the
associated articulations shows any subchondral bone or
capsular attachment degeneration.
A different interpretation, at least for the patella, as

suggested by Rokhlin (1965), views the enthesopathies
as the result of strain and/or impact from kneeling or
similar biomechanical overloading of the knee. There is
a large squatting facet on the distal tibia, �18 mm wide
and 6.8 mm high, that matches a large facet, 9.8 mm
proximodistal and from 13.8 to 17.4 mm wide, on the
dorsal neck of the right talus. Kiik-Koba 1, as with
many Neandertals (Trinkaus, 1975b; Heim, 1982), fre-
quently engaged in squatting and may have habitually
knelt. However, clinical analyses of knee degenerations
associated with habitual squatting and kneeling primar-
ily document osteoarthritic changes of the patellofemoral
and tibiofemoral articular surfaces, including articular
cartilage and menisceal degeneration plus articular mar-
gin osteophyte formation (Kivimäki et al., 1992; Jensen
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and Eenberg, 1996; Zhang et al., 2004; Tangtrakulwa-
nich et al., 2006, 2007). Ossification of the quadriceps
femoris tendon and the presence of patellar ‘‘spurs’’ are
principally associated with quadriceps femoris tendon
rupture (Ferretti et al., 1983; Hardy et al., 2005). Given
the absence of knee osteoarthritis, it appears unlikely
that the patellar enthesopathies were the result of habit-
ual kneeling or squatting, even though they could have
been associated with a quadriceps femoris injury.
An alternative approach is to view the small tarsal

and phalangeal growths as the products of localized
strains, but to consider the large patellar and calcaneal
enthesopathies as a reflection of a systemic disorder. The
primary systemic disorder that involves these patellar
and calcaneal changes, associated with the absence of
osteoarthritis, is diffuse idiopathic skeletal hyperostosis
[DISH, also known as Forestier’s Disease or hyperostotic
disease (Forestier and Rotes-Querol, 1950; Resnick et al.,
1975; Rogers et al., 1985; Utsinger, 1985; Crubézy,
1990)]. DISH is normally defined by the presence of flow-
ing ossifications of the anterior longitudinal ligaments
across several (usually �4) vertebral bodies without
involvement of the disk spaces and by the absence of
vertebral articular facet osteoarthritis. While the pri-
mary diagnosis of DISH is vertebral, it usually involves
extra-spinal bilateral enthesopathies, particularly at the
olecranon processes (triceps brachii tendons), the patel-
lae (quadriceps femoris tendons), and the calcaneal
tuberosities (triceps surae tendons). There may be addi-
tional enthesopathies, particularly on the foot, the pel-
vis, and the femoral trochanters. In particular, Crubézy
(1990) has emphasized that paleopathologically, in the
absence of preserved vertebrae, there must be no inflam-
matory disease within peripheral joints, bony spurs
must be greater than 3 mm in length, they need to be
bilateral and symmetrical, and they need to minimally
involve the olecranons, patellae, and calcanei.
Clinical studies of DISH have shown a male bias, with

male-to-female ratios averaging �2:1 (Julkunen et al.,
1975; Utsinger, 1985; Jankauskas, 2003; Kacki and
Villotte, 2006). Population frequencies are variable and
highly age dependent after the fifth decade, but the con-
dition is almost never seen in individuals \40 years of
age and frequencies among adults \60 years of age tend
to be \20% and frequently \5% (Henrard and Bennett,
1973; Julkunen et al., 1975; Arlet and Mazières, 1985;
Cassim et al., 1990; Weinfeld et al., 1997). The etiology
of DISH is not known, but it has been associated with a
variety of other systemic disorders, including diabetes
mellitus (see below).
Kiik-Koba 1 does not preserve any of the vertebral col-

umn or the ulnae, and it retains only one patella. It is
therefore not possible to confirm a diagnosis of DISH (cf.
Crubézy, 1990). However, the bilateral presence of the cal-
caneal tuberosity ossifications, the massive enthesopathy
on the patella, the absence of osteoarthritis, and the minor
bony spurs on the tarsals, considered together, point to a
feasible diagnosis of DISH. And the probable male sex and
age-at-death of �40 years fit with the diagnosis.
At the same time, and perhaps not independently, one

might be able to view the Kiik-Koba 1 enthesopathies as
an indirect result of hyperinsulinemia from adult onset
(Type II) diabetes mellitus (DM). It has been suggested
(Littlejohn, 1985; Rosenbloom and Silverstein, 1996;
Arkkila and Gautier, 2003) that the systemic changes of
DM affect tendons and promote the formation of enthe-
sopathies, especially in the insertions of the major

weight-supporting muscles. However, more detailed
assessments of quadriceps femoris and triceps surae ten-
dinous alterations with DM have found either no associ-
ation between them (Tambolo et al., 1995; Altinel et al.,
2007) or a possible or limited association between them
(Holmes and Lin, 2006; Akturk et al., 2007). Clinical
studies are therefore not conclusive as to whether the
enthesopathies on Kiik-Koba 1 could be the result of
Type II DM.
There is also a more general clinical history of associ-

ating DISH with DM (Julkunen et al., 1971; Pastan and
Cohen, 1978; Denko et al., 1994; Kiss et al., 2002; Ark-
kila and Gautier, 2003; Crispin and Alcocer-Varela, 2003;
Mader et al., 2005; Sencan et al., 2005), although many
of the analyses were unable to document a statistically
significant association between the two conditions, espe-
cially when appropriate multiple comparison corrections
(Proschan and Waclawiw, 2000) are applied. Most often
the two conditions are equally associated with comorbid-
ities, especially obesity, such that it is difficult to deter-
mine if DISH is a consequence or a comorbidity of DM.
Indeed, paleopathological studies (e.g., Janssen and Maat,
1999; Rogers and Waldron, 2001; Jankauskas, 2003;
Kacki and Villotte, 2006; Blondiaux et al., 2007) gener-
ally support a correlation between higher nutritional
status and the incidence of DISH.
The absence of other skeletal changes in Kiik-Koba 1

commonly associated with DM, such as general bone
mineral loss (Arkkila and Gautier, 2003; Strotmeyer and
Cauley, 2007) and osteoarticular deterioration of the hand
and foot (Ardic et al., 2003), further make a diagnosis of
DM unlikely. Moreover, the low probability of both chronic
obesity and long-term survival with DM in the Middle
Paleolithic make it unlikely that DM was the cause of
the DISH-like skeletal changes on this Neandertal.
DISH has been diagnosed in the Shanidar 1 Neander-

tal (Crubézy and Trinkaus, 1992), and it is possible that
it was present in the less complete Shanidar 4 skeleton
(Trinkaus, 1983). Of the other sufficiently complete older
(�40 years of age) Neandertal partial skeletons (N 5 4),
there is no evidence of DISH in any of the three males
(La Chapelle-aux-Saints 1, La Ferrassie 1, and Feldhofer
1) or the one female (La Ferrassie 2). Yet, if both Shani-
dar 1 and 4 plus Kiik-Koba 1 endured this condition,
that would indicate that 50% of the older male Neander-
tal partial skeletons exhibit it (95% CI: 12–88%), 43% of
the older Neandertals including La Ferrassie 2 (95% CI:
10–82%), or 33% of the total sample if Shanidar 4 is
considered too incomplete (95% CI: 4–78%). Despite the
small sample sizes (and consequent large 95% CIs),
which reflect the dearth of older Neandertals in the fos-
sil sample (Trinkaus, 1995), these mean frequencies are
relatively high compared to most recent human observa-
tions (see above).

CONCLUSION

The paleopathological lesions on the Kiik-Koba 1 par-
tial skeleton therefore make it similar to other known
older Neandertal partial skeletons, all of which exhibit
some form of degenerative lesion(s) (Heim, 1982; Trin-
kaus, 1983, 1985; Crubézy and Trinkaus, 1992; Fennell
and Trinkaus, 1997; Schultz, 2006). The dental and many
of the skeletal changes of Kiik-Koba 1 can be seen as the
accumulated effects of a Middle Paleolithic lifestyle, plus
survival to �40 years of age, combining high dental attri-
tion, mobility, and risk of minor trauma. The patellar
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and calcaneal enthesopathies could be similar to the
other lesions, or they could be subsumed into one condi-
tion, diffuse idiopathic skeletal hyperostosis (DISH).
Since the primary manifestation of DISH involves inter-
vertebral ossifications, the appendicular diagnosis of this
condition in Kiik-Koba 1 would imply that he suffered
from a stiffening of the vertebral column in addition to
any discomfort from the tendinous ossifications.
These lesions reflect both moderately high levels of

risk, compared with many recent human skeletal series,
as well as survival among these late archaic humans. If
these appendicular lesions accurately reflect DISH, then
they reflect a moderately high incidence of this systemic
degenerative condition among these late archaic humans.
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Vlček E. 1973. Postcranial skeleton of a Neandertal child from
Kiik-Koba, U.S.S.R. J Hum Evol 2:537–544.
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