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ABSTRACT Dental examination of a young female skeleton from medieval Istria revealed very short-roots
of both maxillary central incisors. This developmental pathological condition is known in the
literature as short-root anomaly, occurring mostly in maxillary incisors. In affected teeth, the
crown:root ratio is 1:1.6. Although the prevalence of this condition has been reported in
modern populations, this appears to be the first documented case of the anomaly from the
medieval period. Unfortunately, fragmentary preservation of the skeletal material prevents us
from making a full diagnosis of possible aetiology. Copyright � 2006 John Wiley & Sons, Ltd.
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Introduction

Almost 40 years ago, in 1966, remains of an early
medieval Slav cemetery were discovered next to
the chapel of St. Lovro at Ferenci in northwestern
Istria (Croatia). The excavation was led by B.
Marušić of the Archaeological Museum of Istria,
Pula. Results of that excavation remain unpub-
lished, and the available documentation is incom-
plete. The excavator dated the cemetery to the
11th century, based on archaeological finds from
the graves and general characteristics of the
burials (Marušić, 1995). These burials provide
an example of a new type of cemetery, located
around the newly built churches, which emerged
after the end of the 10th century, when christia-
nisation of Slavs was completed (Marušić, 1995).

Recently, we analysed the available skeletal
material from the cemetery. Apparently, only the

better preserved skulls were kept, while the rest
of the skeletal material had been discarded. Our
sample consisted of six incomplete skulls, all from
single inhumations. Although the bones were in a
rather poor state of preservation, a full osteolo-
gical report was written. During the osteological
examination a dental developmental pathological
condition—short-root anomaly—was recog-
nised on the skeleton from grave number 10.
The aim of this paper is to present this example of
dental anomaly found in an individual from a
medieval cemetery in Istria.

The material

The skeleton involved is incomplete and consists
of a fragmented skull, two parts of the mandible
and a small part of maxilla. Based on the mor-
phology of the skull and mandible, the individual
is a female (Ferembach et al., 1980; Schwartz,
1995). The cranial suture closure (Meindl &
Lovejoy, 1985) and slight attrition on the teeth
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(Brothwell, 1981; Lovejoy, 1985) suggest that she
was in her mid 20s.

A detailed dental inventory shows that only
two broken parts of the left and right mandible
have survived, while premolars, molars, right

canine and both left incisors are present without
the associated alveolar bone. Only a small part of
the left maxillary alveolar bone containing the
second molar has been preserved. Maxillary cen-
tral incisors, all four premolars and the left first
molar are present, but without the associated
alveolar bone. All present teeth, both in the
mandible and the maxilla, show slight attrition.
Two small interproximal carious lesions were
noted, one on the lower right first molar and
the other on the upper left first molar. There is no
evidence of enamel hypoplasia or of an alveolar
abscess.

During the examination, a dental develop-
mental pathological condition was recognised
on both maxillary central incisors (Figure 1).
The affected teeth have a normal crown shape
and size, but very short, blunt roots. The mea-
sured crown:root ratio is 1:1.5. A macroscopic
inspection of teeth shows that—besides those
unusual root forms—there is no evidence of
other abnormalities or disturbances (Figure 2).
This condition, occurring mostly in maxillary
incisors, is known in the literature as short-root
anomaly.

Figure 1. The maxillary central incisors with very short,
blunt roots.

Figure 2. The maxillary central incisors compared with other teeth from the same individual.
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Discussion

Short-root anomaly (SRA) in maxillary central
incisors has been described as short roots whose
crown:root ratio exceeds 1:1.6 (Lind, 1972).
Assessment of ratios has been shown to be less
variable than absolute measurement (Brook &
Holt, 1978). The prevalence of isolated short-
rooted maxillary central incisors has been
reported to be 2.4% to 2.7% in Caucasians
(Jakobsson & Lind, 1973; Brook & Holt, 1978),
while in Mongolian populations it is 10% (Ando
et al., 1967). In contrast, generalised root short-
ening, a phenomenon in which almost all the
permanent teeth are markedly shorter than nor-
mal, is a very rare finding with only two cases
reported (Edwards & Roberts, 1990).

The pathogenesis of this condition is still
uncertain and there are several possible explana-
tions. Some authors explain the aetiology of the
condition by local factors such as trauma and
resorption due to severe stress (Apajalahti et al.,
2002). Research on parents and children from the
same family has shown that the condition also
has familial occurrence, and an autosomal domi-
nant pattern of inheritance has been suggested
(Lind, 1972; Lerman & Gold, 1977; Edwards &
Roberts, 1990). Apajalahti et al. (2002) reported
that the prevalence of genetic short-root anomaly
in healthy Finnish young adults is close to 1.3%,
affecting females significantly more often, and
with a predisposition for the maxillary incisors
and premolars as well as mandibular second
premolars to be affected.

According to Apajalahti et al. (2002), some
types of environmental insults during tooth
development may result in cessation of root
development. Short-root anomaly can also
appear after chemotherapy for childhood malig-
nancies in the craniofacial region (Jaffe et al.,
1984; Sonis et al., 1990) and in total body irradia-
tion (Näsman et al., 1997). The root shortening
has also been observed in individuals with dis-
orders such as scleroderma (Foster & Fairburn,
1968), Stevens-Johnson syndrome (Thornton &
Worley, 1991), Down syndrome (Prahl-
Andersen & Oerlemans, 1976), Laurence-Moon-
Bardet-Biedl syndrome (Borgström et al., 1996),
Aarskog syndrome (Aarskog, 1970) and dwarfism
(Tsuchiya et al., 1981). Some authors associate

shortness of the roots with other dental anoma-
lies, such as tooth agenesis (Brook & Holt, 1978;
Edwards & Roberts, 1990), dens invaginatus
(Edwards & Roberts, 1990), supernumerary teeth
(Lerman & Gold, 1977) and generalised micro-
dontia (Brook & Holt, 1978; Edwards & Roberts,
1990).

As noted previously, short-root anomaly
occurs mostly in maxillary incisors. This is also
true in the case of the young female from Istria.
Because of the nature of the material (dry bone)
and its fragmentary state, we could not determine
a possible aetiologyof the condition. The short-
ness of the roots of both maxillary central incisors
is the only observed pathological condition on
the teeth and the preserved fragments of the
skull. The cranial bones present seem to belong
to a healthy individual and do not suggest asso-
ciation of the anomaly with the aforementioned
disorders and syndromes. Chemotherapy as a
possible cause of the anomaly can also be
excluded, considering the time period of the
sample. Unfortunately, because of the poor
state of preservation of the skeletal material
from the site and small sample size, we were
not able to search for possible familial occur-
rence, which is sometimes observed in modern
populations.

Conclusion

To the best of our knowledge, this is the first
documented case of short-root anomaly from an
archaeological context. Consequently, we can
compare it only with the documented cases
in modern populations. Even in such populations,
the number of recognised cases is relatively low,
possibly due to the fact that the condition is
easily overlooked or misdiagnosed.

Since the aetiology of short-root anomaly in
modern populations is not yet defined, we are
not in the position to propose a differential
diagnosis for this isolated archaeological case.
Some of the mentioned possible causes, such as
chemotherapy or modern environmental fac-
tors, cannot apply by default. Poor preservation
of skeletal material and small sample size pre-
vented us from searching for any familial occur-
rence. It is clear that better understanding of the
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anomaly in modern populations is a prerequisite
for the study of this condition in archaeological
populations.
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