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a  b  s  t  r  a  c  t

Legg-Calvé-Perthes  (LCP)  disease  is  a very  uncommon  condition  that  affects  one in 10,000  paediatric
patients.  Examples  described  in the palaeopathological  literature  are  scarce  and  for  this  reason  the excep-
tional examples  found  in  archaeological  contexts  are worthy  of analysis,  description  and  reporting.  We
ccepted 6 March 2014

eywords:
erthes disease
egg-Calvé disease

record  an  archaeological  example  from  Argentina,  skeleton  12 Cápiz  Alto (12 CA) that  shows  skeletal
signs  compatible  with  this  condition.

©  2014  Elsevier  Inc.  All  rights  reserved.
emoral head necrosis
vascular necrosis

. Description of burial 12 Cápiz Alto (12 CA)

Individual 12 (12 CA) was buried in Cápiz Alto, a cemetery
ocated 14 km from the village of San Carlos in Mendoza province,
rgentina (Figs. 1 and 2) and used for burial during the post-
uropean contact period (late-16th and 17th centuries) (Novellino
t al., 2003). The first rescue excavations were performed in 1998,
ollowing building construction, and continued until 2002, result-
ng in the recovery of 19 individuals.

Burial 12 CA (Fig. 3) included the well-preserved skeleton of a
uvenile individual aged 14–16 at the time of death. Age estima-
ion emphasised the epiphyseal union of the post-cranial skeleton
nd dental development according to Buikstra and Ubelaker (1994)
nd Scheuer and Black (2004). Sex estimation was  not attempted
ecause the individual was too young to show distinctive dimor-
hic features.

.1. Gross pathology

Morphological changes of the right femoral proximal epiphysis
nd acetabulum included a flattened head and excrescences arising

rom the joint margins that gave a “mushroom-like” appearance to
he epiphysis (Fig. 4). The right femoral neck was shorter and wider
han the left. Therefore, when the unfused greater trochanteric
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epiphyses were relocated in anatomical position, the centre of the
right femoral head was at almost the same height as the greater
trochanter. On the left side, the head was  positioned well above the
trochanter (Fig. 4). Comparative osteometric analysis carried out on
both femora suggested that the right femur was shorter than the
left, and the vertical diameter of the left femoral head was smaller
than the affected right side (Table 1).

The right acetabulum showed changes in overall dimensions
and contour when compared with the left (Fig. 5). The acetabu-
lar rim was abnormally thickened and coarse but it showed signs
of being functional despite articulating with a dysplastic femoral
head. Indeed, when the femoral head was in anatomical position,
the lateral portion of the head was  not completely covered by the
acetabulum. In line with the loss of femoral head containment,
the right acetabulum was  shallower in depth and less concave in
shape than the left. Its abnormal width correlated with the flat-
tened femoral head, resulting in an increase in both vertical and
transverse diameters when compared with the left (Table 1).

1.2. Plain film radiology

The radiograph taken of the affected femur showed widening
and irregularity of the growth plate and broadening of the metaph-
ysis (Fig. 6). There was  also evidence of fragmentation surrounding
the fovea capitis suggesting disruption of the vascular supply. The

femoral head appeared radiodense, indicating that sclerosis was
a secondary phenomenon caused by compression of trabeculae
and revascularisation, with deposition of new bone on necrotic
trabeculae. The right hemipelvis also showed sclerotic areas
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Fig. 3. Photo of individual 12 Cápiz Alto buried in situ (12 CA).

Table 1
Comparative osteometric analysis of femora and ilia.

Bone Measurement Right Left

Femur Maximum length 39.00 cm 40.06 cm
Vertical diameter of the femoral head 0.53 cm 0.41 cm

Ilium Vertical diameter of acetabulum 6.0 cm 5.8 cm
Transversal diameter of acetabulum 6.6 cm 6.0 cm
Depth of acetabulum 2.5 cm 2.8 cm
Fig. 1. Geographic location of cemetery Cápiz Alto (Mendoza, Argentina).

urrounding the acetabular rim (Fig. 7). These probably resulted
rom an incongruent and deformed femoral head articulating with
he acetabulum.

. Discussion

There are a number of conditions that can lead to the anatomi-

al changes observed in Burial 12 CA. These include slipped capital
emoral epiphysis, developmental dysplasia of the hip and LCP
isease.

Fig. 2. Map  of cemetery Cápiz Alto (Mendoza, Argentina).



32 P. Ponce, P. Novellino / International Journal of Paleopathology 6 (2014) 30–33

s
f
o
a
t
n
p
d

g
a
I
w
d
i
f
c
d

a
c
b
a
T
“
1
w
p
2

this possibility.
Similarly, as observed macroscopically and confirmed with

radiography, the right hemipelvis does not show evidence of a new
false or secondary acetabulum, nor labral tears, osteophytes or cysts
Fig. 4. Right femoral head showing a “mushroom-like” appearance.

Slipped capital femoral epiphysis results from a fracture or a
eries of minor traumatic events on the metaphyseal side of the
emoral head growth plate. This leads to a forward displacement
f the femoral neck while the epiphysis remains located within the
cetabulum (Bullough, 2010; Solomon et al., 2010). As the condi-
ion progresses, a number of events may  occur, including avascular
ecrosis due to disruption of the blood supply to the femoral head,
remature fusion of the epiphysis or early onset degenerative joint
isease of the hip (Solomon et al., 2010).

Developmental dysplasia of the hip is a term used to describe a
roup of disorders including acetabular dysplasia, hip subluxation
nd dislocation (Mitchell and Redfern, 2008, 2011; Bullough, 2010).
t is characterised by a femoral head that is abnormally positioned

ithin the acetabulum at the time of birth (Bullough, 2010). The
ysplasia caused by the abnormal joint load during weight bearing,

nduces the long term formation of a false socket above the poorly
ormed acetabulum and an underdeveloped femoral head. In severe
ases the outcome may  be flattening of the femoral head, acetabular
ysplasia and incongruency of the hip (Solomon et al., 2010).

Legg-Calvé-Perthes is a low incidence, unusual condition that
ffects 1:10,000 paediatric patients (Solomon et al., 2010). The
ondition is triggered by a traumatic disruption in the epiphyseal
lood supply. This results in avascular necrosis of the trabeculae
nd the marrow, leading to structural failure of the femoral head.
he consequent collapse and flattening produces a permanent
mushroom-like” appearance (Aufderheide and Rodríguez-Martín,
998; Resnick, 2002; Ortner, 2003; Solomon et al., 2010). Along

ith this, the femoral neck may  widen and shorten, consequently
roducing a decrease in the length of the affected limb (Bullough,
010). The acetabulum may  also be affected, demonstrating a

Fig. 5. Right os coxa showing a wide and shallow acetabulum.
Fig. 6. Right femur with arrow pointing at the necrotic area beneath the cortex.

flattened, elongated and irregular articular cavity (Solomon et al.,
2010).

Waldron (2009) suggested that the morphological changes of
LCP disease in human skeletal remains can include; a flattened
mushroom-shaped femoral head with overhanging margins, the
normal position of the femoral head in relation to the axis, the
thickening and shortening of the femoral neck along with a wide
and shallow acetabulum. These can be considered distinctive diag-
nostic features of LCP disease for palaeopathologists. We  believe
that these features are consistent with the changes observed in
the right femur and hip of Burial 12 CA. The absence of macro-
scopic and radiological evidence for displacement or separation of
the femoral head from the neck and the absence of a healed frac-
ture in the metaphysis of the femoral head would discount slipped
femoral capital epiphysis. The normal location of the femoral head
in relation to the neck and the diaphyseal axis would also reject
Fig. 7. Right os coxa showing sclerotic margins on the abnormally wide acetabulum.
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long the acetabular rim. The femoral head, despite its flatness,
oes not show signs of underdevelopment eburnation, subchon-
ral cysts or osteophytes on the medial part of its superior surface,
xcluding any possible indication of developmental dysplasia of the
ip or hip subluxation. Solomon et al. (2010) suggested that some
f the later stages of developmental dysplasia may  resemble those
f LCP (poorly formed acetabulum and flattening of the femoral
ead), but despite the acetabulum being shallow and the cover-
ge of the femoral head deficient, the hip joint is congruent, thus
xcluding developmental dysplasia of the hip as a possible diagno-
is. Furthermore, despite the flatness of the femoral head of Burial
2 CA, it does not show signs of underdevelopment.

The palaeopathological evidence of LCP disease is scarce.
eported archaeological examples include that of Ortner (2003),
mrcka et al. (2009), Herrerín and Garralda (2010), and Hooper
1984). As emphasised by Roberts and Cox (2003: p. 400), this is

 condition so infrequently reported in palaeopathology, that the
xceptional examples are worthy of description and analysis. Since
CP is a very uncommon condition, the aim of this study was to
eport an example in an archaeological skeleton from Argentina to
ontribute to its morphological, geographical and temporal under-
tanding in past populations.

. Conclusion

We  have described the morphological changes observed in the
ight femur and hemipelvis of Burial 12 CA, a 14–16 years old
ndividual dating to the late 16th and 17th centuries. We  have
xcluded slipped capital femoral epiphysis and developmental
ysplasia of the hip as possible diagnoses. The combined macro-
copic, osteometric and radiological examination indicate that

he most likely diagnosis is Legg-Calvé-Perthes disease. To the
est of our knowledge, this is the first palaeopathological exam-
le of the condition reported in an archaeological skeleton from
rgentina.
l of Paleopathology 6 (2014) 30–33 33
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