Homo naledi’s pedal pathologies
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Abstract

U.W. 101-1013 & 1395 proximal phalanges

Pedal pathologies are present throughout the hominin fossil record; at least ten
injured hominin feet, ranging from Ardipithecus ramidus to Homo floresiensis,
have been identified and published.

These two proximal pedal phalanges are well-preserved, unsided, from lesser
digits (i.e., toes 2-5), and were not found in association with each other. They
were also not found in association with the U.W. 101-1534 and 1535 cuneiforms.

We present here further analyses of the Homo naledi pedal specimens recovered
from the Rising Star Cave, Gauteng, South Africa that contribute to the natural
history of hominin podiatric problems.

U.W. 101-1013 was found in association with intermediate and distal pedal
phalanges (U.W. 101-1042 and U.W. 101-1010, respectively). These comprise
Rising Star toe 1 (1).

Specimens U.W. 101-1013 and 1395 are both lesser proximal pedal phalanges
that present evidence of healed traumatic fracture. U.W. 101-1013 has a callosity
indicating an incomplete, transverse diaphyseal fracture. U.W. 101-1395’s callous
encircles nearly the entire circumference, and there is diaphyseal displacement,
indicating a complete (or nearly complete), oblique fracture. Both injuries are
more consistent with stubbing rather than crushing trauma.

The bone is unremarkable except for the presence of a moderately developed
bony callous resulting from hypertrophy along the medial, dorsal, and lateral
aspects of the diaphysis (forming an inverted “U” shape around the diaphysis).
Neither the MTPJ nor proximal IPJ were involved. The diaphysis presents no
evidence of displacement; that is, the diaphysis is straight along its proximaldistal axis.

U.W. 101-1535 and U.W. 101-1534 are associated left medial and intermediate
cuneiforms that exhibit modest osteoarthritic lipping along their complementary
dorsal facet rims.

The morphology of the callous and integrity of the diaphysis suggest an
incomplete, transverse fracture across the superior aspect of the diaphysis that
left the plantar aspect of the diaphysis intact. This pattern of injury is consistent
with a stubbed lesser toe (2).

U.W. 101-1534 & 1535 Cuneiforms
These left intermediate and medial cuneiforms were recovered in association
with each other. Their complementary articular facets are well-preserved, with
no cortical bone erosion. These articular facets’ rims exhibit modest
osteoarthritic lipping.
Neither articular facet itself evinces any sign of abnormal growth. That is, while
the facet rims are osteophytic, the facets themselves appear normal, with no
osseous proliferation, pitting, et cetera. This suggests subclinical joint
degradation.
About 15% of living, habitually-shod humans exhibit symptomatic osteoarthritis
of the midfoot (3); mild, asymptomatic osteoarthritis is more common.
Interestingly, Menz et al. (4) report osteoarthritis of the midfoot is correlated
with flatter feet in modern humans, though caution that this relationship may or
may not be causal.

U.W. 101-1395 was not found in close association with any other specimens.
There is a bony callosity ringing the dorsal, lateral, and medial aspects of the
diaphysis. Similar to U.W. 101-1013, it did not involve the MTPJ or the proximal
IPJ. However, the diaphysis is slightly displaced, with the longitudinal axis of the
distal portion angled about 5 degrees relative to the longitudinal axis of the
proximal end.
The oblique callous and slight diaphyseal displacement suggest a complete or
nearly complete oblique fracture. As the phalanx is unsided, it cannot be
determine whether it is displaced medially or laterally.
This injury was likely more severe than the similar fracture sustained by U.W.
101-1013. This pattern of injury is, again, consistent with a stubbed lesser toe
(2).

Fig. 1: U.W. 101-1013 proximal pedal phalanx
Dorsal view of U.W. 101-1013, exhibiting transverse mid-shaft callosity suggestive
of a healed fracture.

Fig. 3: U.W. 101-1534 & 1535 cuneiforms
Dorsal view of left intermediate cuneiform (U.W. 101-1534) and left medial
cuneiform (U.W. 101-1535), with arthritic complementary joint surfaces visible.
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Conclusions

Fig. 2: U.W. 101-1395 proximal pedal phalanx
Dorsal view of U.W. 101-1395, exhibiting oblique mid-shaft callosity suggestive of
a healed fracture. Note the minimal diaphyseal displacement.

While difficult to assess, it is unlikely that any of these pathologies would have
been permanently disabling. Interestingly, a survey of published literature on
great ape skeletal injuries reveals no known cases of chimpanzees (Pan spp.) or
gorillas (Gorilla spp.) fracturing their pedal phalanges or developing midfoot
tarsal osteoarthritis (5). That fossil hominins, including Homo naledi, suffered
from pedal pathologies more similar to humans than to chimpanzees and gorillas
is unsurprising given our lineage’s obligate bipedal locomotor behavior.
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