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Abstract

The osseous remains of an adult male from the medieval cemetery from Sant Benet Monastery (10th -11th
centuries CE) show unequivocal signs of an oblique fracture of the third left metacarpal and secondary
sclerosing osteomyelitis. A complex high energy mechanism entailed compression and disruption of carpal
bones and a probable perilunate luxation. Malunion of the third metacarpal combined shortening and bone
bridges between second, third and fourth metacarpals in a peculiar pattern. Abscesses were probably associated
and the carpometacarpal, mid carpal and radio carpal joints present signs of focal infection. The natural
evolution into ulnar-deviated ankylosis suggests a long-term survival in spite of infection as well as a tolerable,
spontaneous outcome in the pre-antibiotic era. Nothing can be gathered about the nature of available treatments,
even considering that monasteries were the most important deposit of science in this period.
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Introduction

Rheumatoid conditions and fractures are the most frequent findings in osteopaleopathology. Humeral fractures
and Colles fracture of the forearm are the commonest traumatic discoveries on the upper limb [1-4]. There is a
bias in the registry: hand and foot fractures are less seen as a consequence of the frailty of their bones; they have
been carelessly treated in some excavations. Until the advent of ancient DNA techniques (and the breakthrough

of the Denisova cave) [5] they were considered as low value items.
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Material and Methods
We present the osseous remains of an adult male from the medieval cemetery from Sant Benet Monastery, Spain

(Figure 1A and B). This individual (SFSB — 6594) shows unequivocal signs of an oblique fracture of the third

left metacarpal and secondary sclerosing osteomyelitis.
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Figure 1A and B: A broad field photography and draft of the osseous findings.

Stratigraphic criteria allow to describe it to 10th -11th centuries CE.

The bones show an acceptable preservation index (1IP3=68,2%) but cranium, many vertebrae, clavicles and ribs
are absent. Only small fragments from the right humerus and ulna were found. Long bones are robust and show
well-marked, femoral muscle insertions. According to Lovejoy (1985) and Ferembach (1979) methods the
individual was classified as an adult male.

The third left metacarpal shows a complete oblique fracture (Figure 2A and B). A sloppy inspection of the
specimen would have identified five digits in a pentadactily pattern but the thumb is absent. There is no fusion

or consolidation apart from the distal portion of the two fragments.
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Figure 2A and B: Palmar and dorsal aspect of hand remains.

Results

Some typical signs of osteomyelitis are present. An insufflation as well as fistula orifices communicate to the
cavities of intraosseous abscesses in the fractural aspect of the two fragments. It may be inferred that there was a
secondary infection that caused pseudarthrosis in the metacarpal diaphysis with bone bridges between second,

third and fourth metacarpals in a peculiar pattern (Figure 3).
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Figure 3: Detail showing the bony bridges at the base of metacarpal bones.

This infection may have been the result of an open fracture with proximal extension and septic arthritis of the
wrist. There are signs of periostitis, deformity and fusion of carpal bones and the distal radial epiphysis in a
single mass (Figure 4A and B). Scaphoid bone is fused in a 30° angle. There are signs of arthrosis of the distal
cubital epiphysis. Pronosupination seems to have been very limited.
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Figure 4A and B: Two details of carpal and wrist involvement.

Radiographic images (Figure 5) show cavities of intraosseous abscesses, fistulous orifices, carpal ankylosis and

osseous condensation in the distal radio cubital joint.
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Figure 5: A plain radiography of the specimen.

Discussion

As for the traumatic event it could be hypothesized a complex high-energy mechanism that entailed
compression and disruption of carpal bones and a probable perilunate luxation. Due to the direction of the
fracture line, an accidental self-injury when holding an object like a log with the palm of the left hand and using
an axe with the right (dominant) hand may be excluded. This hand lost much of its function. There were not any
movements of flexion/extension and adduction/abduction of the wrist. The natural evolution into ulnar-deviated
ankylosis suggests a long-term survival in spite of infection as well as a tolerable, spontaneous outcome in the
pre-antibiotic era.

In the light of our current knowledge, little can be gathered about the nature of available treatments in the area,
even considering that some monasteries were an important deposit of science in this period. "De Medicina", the
widely-available, classic treatise by the Roman polygraph Celsus recommended immediate reduction and only
21 days as consolidation period for hand fractures. In case there was some immobilization, it was unsatisfactory
in this case. We may suppose that there was some basic cleansing. Treatises like “Al-Qanun fit-Tibb” (The
Canon of Medicine) of Ibn Sina (Avicenna), “Practica Chirurgiae” of Rogerius Salernitanus and” Cyrurgia” of
Theodoric of Cervia advocate antiseptic cleansing of wounds with wine, vinegar and spices as garlic, origan,

rose oil and cinnamon [6-15].
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