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Abstract
Objective

To identify the pathology causing the severe facial dysmorphia of a medieval individual from
the site of Rigny (Indre-et-Loire, France) and to evaluate its functional repercussions on the
subject's hearing and social life.

Materials

One individual from Rigny for the osteological study, 69 individuals from the region for the
Ct-Scan study and 48 individuals from the site for the isotopic analysis.

Methods

Macroscopic analysis was performed using standard osteological methods. Consequences of
pathology on hearing were assessed by CT-scan. Dietary behaviour was analysed by stable
carbon and nitrogen isotope analysis of bone collagen.

Results

The individual is a woman who was over 50 years of age at the time of her death with a
severe form of Treacher-Collins syndrome that resulted in deafness. No osteological signs of
maltreatment were observed and there is no evidence that this individual's diet was
different from that of the rest of the community.

Conclusions
All information testifies to the full integration of this individual into the village population.
Significance

This study is the first archaeological description of Treacher Collins syndrome. It shows the
ability of the paleopathological approach to help identify the attitudes of societies for which
written sources are most often lacking.


mailto:valentin.miclon@gmail.com

Limitations
In the absence of palaeogenomic analysis it is not possible to identify the origin of this case.
Suggestions for further research

Increase the paleopathological semiology by CT-scan in order to specify the consequences of
pathologies and integrate isotopic analyses to enrich discussion about perceptions of
disease.
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1. Introduction

Skeletal indicators suggesting an individual lived with the impacts of severe pathology allow
for an inference of care in the archaeological record (Tilley, 2015). The organisation of
health-related care is a direct result of the social structures and scientific conceptions of the
period (Velle, 1998). In the Middle Ages, a particular disease or injury could, paradoxically,
be perceived as the result of either religious piety or sin (Agrimi and Crisciani, 1995). The use
of modern anthropological techniques in describing pathological cases from this time can
assist our reflection on contemporary perceptions of disease.

It is in this framework that the study of a particular individual dated from the Later Medieval
period and recovered from the cemetery of the former parish church of Notre-Dame of
Rigny (France) was carried out. This site is located in the Région Centre-Val de Loire, in the
department of Indre-et-Loire, about thirty kilometres south-west of the city of Tours (Fig. 1).

The excavation around the church of Rigny was carried out under the direction of Elisabeth
Zadora-Rio and Henri Galini¢é, from 1986 to 1999 on a total surface area of about 1200 m?2. It
uncovered, under the parish cemetery, vast stone buildings from the 7th and 8th centuries,
and it revealed the existence of two churches prior to the current church, the oldest parts of
which date from the second half of the 11th century. It also made it possible to reconstruct
the stages of formation of the parochial cemetery and the fluctuations of its boundaries
from the middle of the 8th century until 1865, when it was relocated to a neighbouring
village. 1738 burials, dating from the middle of the 8th to the middle of the 19th century
were excavated (Zadora-Rio et al., 2020).
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Figure 1: Location of Rigny and position of the grave of Individual 1437 in the excavated
areas (credit: UMR CITERES 7324 — LAT).

Of the burials uncovered, Burial 1437 is an individual buried with care, possibly in a shroud,
and with their head propped up by two stones (Fig. 1, Fig. 2). This type of head pillow made
of stones was fairly common in medieval graves (Boddington et al., 1996). In Rigny, 65
burials of this type were excavated. Most of them are dated before 1100, but Burial 1437
belongs to a small group which date from the 12th century or later (Zadora-Rio et al., 2020).
In the first osteological study of the population, this individual was identified as having a set
of morphological disorders significantly affecting the face and acoustic meatus (Theureau,
2007). In addition to severe dysmorphia, an alteration of hearing could, therefore, be
suspected.

The aim of this study is not only to identify the etiology of this severe facial dysmorphia, but
also to analyse its consequences on the hearing of this individual and to evaluate its social
repercussions.

The analysis of its social consequences can be carried out by comparing the food practices of
this individual with those of the rest of society. Indeed, in the medieval period, diet is
particularly diversified and was symbolically charged, in addition to having its essential
physiological function. The divisions of society are clearly reflected in the food consumed
(Audoin-Rouzeau and Sabban, 2007; Flandrin and Montanari, 1996; Laurioux, 2002; Ravoire
and Dietrich, 2009). Diet was also seen as one of the factors that can regulate physiology and
had prophylactic and even curative purposes. With this perspective in mind, it was
appropriate for each person to take into account the quality and quantity of his or her food,
the need to consume specific foods, as well as his or her own health status (Audoin-Rouzeau
and Sabban, 2007; Laurioux, 2011, p. 75; Salvat, 1984). This is why the hypothesis of a



specific diet for this individual, as compared to the rest of the population, whether from a
perspective of care or exclusion, was offered.

RIGNY 1
$1437

Figure 2: View of the burial of Individual 1437 during excavations (credit: UMR CITERES 7324
— LAT).

Over the past 40 years or so, the analysis of stable isotope ratios of carbon and nitrogen in
bone collagen has proven its ability to provide information about the protein portion of the
diet and the environment in which food was produced during the last years of the lives of
the individuals studied. Over the last twenty years, isotope analyses of the medieval diet
have been performed throughout Europe. For this period, in addition to the quasi-systematic
search for possible dietary distinctions according to the sex and age of the subjects within
the populations studied, these analyses have proven their ability to address various issues.
These include determining the age at weaning (Herrscher, 2003; Richards et al., 2002); the
evolution of food practices of rural and urban populations facing major social, economic and
political changes (Mildner and Richards, 2007a; Reitsema et al., 2017) and the identification
of distinct dietary practices of Christians and Muslims (Alexander et al., 2015), of lay people
belonging to different social groups in the same city (Kjellstrom et al., 2009), and of lay and
monastic populations buried in different sites (Muldner and Richards, 2005; Polet and



Katzenberg, 2002; Yoder, 2010), or within the same site but in separate burial spaces
(Colleter et al., 2019; Mildner and Richards, 2007b; Yoder, 2012).

Because analyses of stable isotope ratios of carbon and nitrogen can identify distinct dietary
behaviours in medieval society, we chose to apply this approach to a selected sample from
the Rigny site, including Individual 1437, to compare their dietary behaviour with that of the
rest of the rural community.

2. Material and methods

Individual 1437, which was in a good state of preservation, underwent a macroscopic
osteological re-examination of its entire skeleton in order to identify its sex and estimate its
age. The osteological analysis also allowed us to identify the manifestations of dysmorphia
and other pathological conditions.

Indeed, although the entire population of this site was the subject of an osteological study in
2007 (see Theureau, 2007), the sex identifications and age estimates proposed then did not
result from the application of methods now considered reliable. Therefore, a new
osteological examination of Individual 1437 was carried out. Sex estimation was based on
probabilistic sex diagnosis (Murail et al., 2005). A probability threshold of 0.95 was required
for validation of the diagnosis. Its age-at-death estimation was made by studying the
morphology of the auricular surface of the ilium (Schmitt, 2005).

The anatomy of the ears of Individual 1437 was compared to those of a regional sample of
68 individuals free of macroscopic manifestations of dysmorphia from 4 regional medieval
sites. The extension of the comparison sample to the region aimed to avoid analytical biases
related to possible genetic and/or environmental factors by maximising the variability of
normal ear anatomy in medieval Touraine. The comparison sample is composed of 68
individuals, including 29 from Saint-Cosme (Dufay et al., 2018), 18 from Rigny (Zadora-Rio et
al., 2020), 13 from Saint-Pierre-le-Puellier (Theureau, 1985) and 8 from Saint-Mexme de
Chinon (Lorans, 2006). The 68 individuals of this regional sample were also studied for age
and sex determination using probabilistic sex diagnosis (Murail et al., 2005) and the
morphology of the auricular surface of the ilium (Schmitt, 2005).

CT-Scan examination of the ear anatomy of all individuals was conducted based on
acquisitions made by CIRE platform of the Inra Centre-Val-de-Loire/CHRU of Tours, with a
Siemens Somatom Definition AS + scanner with a current of 140 kVp, an exposure of 400
mAs and a section thickness of 0.4 mm. The reconstruction matrix is 512 x 512 x 1491 pixels.

In addition to cross-sectional observations, three-dimensional models of the bones and
virtual casts of some internal structures were made. The TIVMI software (Treatment and
Increased Vision for Medical Imaging; Dutailly et al., 2009) was used to perform the
segmentations and produce the 3D surfaces with its integration of the half maximum height
algorithm (HMH; Spoor et al., 1993), which recalculates the segmentation boundaries to



produce models very close to the reality of the reconstructed objects. This software allows a
precise positioning of the landmarks and reproducible measurements (Guyomarc’h et al.,
2012). The diameter of the internal acoustic meatus was measured at the junction with the
tympanic cavity.

The analysis of stable isotope ratios of carbon and nitrogen was conducted on a total of 48
individuals whose age and sex were identified using the same methods as described above
(Murail et al., 2005; Schmitt, 2005). Collagen extraction was carried out at the EA 7502
SIMBA in Tours. The protocol used was defined by Longin (1971) and modified by Bocherens
et al. (1991). Elemental and isotopic measurements of collagen samples were performed on
an isotopic mass spectrometer at the Iso-Analytical laboratory (Crewe, Cheshire, UK). The
equipment used was a Europa Scientific 20-20 isotope mass spectrometer coupled with an
automated elemental analyser. An internal beef liver standard (IA-R042) was used for which
the isotopic content was calibrated from standards provided by the international atomic
energy agency: IAEA-CH-6 (sucrose, §°CV C = -10.43%o) and IAEA-N-1 (ammonium sulfate,
8N = 0.40%o). The analytical accuracy obtained from the repeated analysis of the internal
laboratory standard was less than 0.1%o for the 6"3C and 6*°N values.

3. Results

Figure 3: Osteological features of the skull of Individual 1437 (A) Right anterolateral view; B)
Atresia of the left acoustic meatus; C) Mandible in right lateral view; credit: Valentin Miclon).

Individual 1437 was identified as a woman (Murail et al., 2005), at least fifty years old at the
time of her death (Schmitt, 2005). Her skull displays serious morphological anomalies:
specifically, mandibulo-facial dysostosis with bilateral and symmetrical hypoplasia of the
zygomatic bones (Fig. 3). The lower margins of the orbits are incomplete and infraorbital
foramina are absent. The mandible, and more particularly its branches, is also hypoplastic,



and the mandibular body has a concavity on the inferior surface. The gonial angle appears
more obtuse than normal and the condylar neck is short. The temporal bones are also
marked by non-fusion of the zygomatic arches and atresia of the external acoustic meatus.
None of these lesions are related to a taphonomic or anthropogenic origin (Verano, 2016).

In addition to the severe bilateral expression of this hypoplasia, characterized by the
absence of the normal zygoma components and buttresses, no limb abnormalities are
observable. The appendicular skeleton, which is well represented, shows only lesions related
to senescence and/or biomechanical stress (osteoarthritis, enthesopathy and Schmorl's
nodes).

CT examination of Individual 1437 reveals bilateral hypoplasia of the individual's acoustic
meatus: its diameter is 2.22 mm on the right and 0.71 mm on the left (Fig. 4). Within the
reference sample, the diameters of the right ears (n = 65) ranged from 4.01 to 11.26 mm and
measurements of the left ears (n = 62) range from 3.76 to 11.11 mm (see Supplemental
Table 1). Compared to the variability in medieval Touraine populations, the measurements

obtained for Individual 1437 are very low (Fig. 5).

Figure 4: 3D reconstruction of the skull of Individual 1437, cross section at the right ear; Red:
osseous labyrinth cast; Arrow: acoustic meatus (credit: Samuel Bédécarrats).

Hypoplasia of this individual's internal acoustic meatus are accompanied by agenesis of the
tympanic cavities. The development of the ossicles is incompatible with this agenesis. Three-
dimensional modeling of the bone labyrinth also shows an absence of the oval window on



both cochleae. The rest of the bony labyrinth (cochlea and semicircular canals) appears
normal.
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Figure 5: Variability of the diameter of the acoustic meatus in medieval populations from
Touraine, France (n=69) (credit: Samuel Bédécarrats).

The samples taken from this individual and 47 others from the Rigny site present collagen
conservation indicators in accordance with the classically accepted thresholds (extraction
yield > 10 mg/g, %C > 30, %N > 11 and C/N between 2.9 and 3.6; Ambrose, 1990; DeNiro,
1985; van Klinken, 1999).

The isotope ratios of the Rigny population are on average 11.8%o for 8N (n = 48) and
of -20.1%0 for 8C (n =48). Ratios derived from Individual 1437 are 8N =12.0%o and
8'C =-20.1%o. This individual thus occupies a central isotopic signature within Rigny's
isotopic variability (Fig. 6, Supplemental Table 2).
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Figure 6: Isotope ratios (3"°N and 8"C) of individuals from Notre-Dame of Rigny parish
cemetery (credit: Valentin Miclon).

4, Discussion

The identification of the etiology of the mandibulofacial dysostosis affecting Individual 1437
is facilitated by the bilateral nature of the hypoplasias, as well as the very good preservation
of the infra-cranial skeleton, free of any abnormality. All the skeletal features of this
individual allow for the identification of Treacher Collins syndrome, while excluding other
disorders with mandibulofacial dysostosis (Table 1). Furthermore, in the absence of the
normal components and buttresses of the zygomas, the severity of zygomatic hypoplasia
associated with Treacher Collins syndrome is strong for Individual 1437 (Chang and
Steinbacher, 2012).



Table 1: Main skeletal characteristics of Individual 1437 in relation to those of the main
disorders with mandibulofacial dysostosis, according to the criteria by Kabak et al., 2019;
Katsanis and Jabs, 2020; Lines et al., 2020; Vincent et al., 2016. Skeletal features: - not
consistent with; + occasionally observed; ++ highly consistent with.

infracranial
abnormalities

Cranial abnormalities

Hypoplasia Atresia
of the Hypoplasia ofthe Symmetrical
. . Cleft
makxilla of the external facial alate
and mandible acoustic abnormalities P
zygoma meatus
Individual 1437 Yes Yes Yes Yes No No
Treacher Collins
++ ++ ++ ++ + -
syndrome
Mandibulofacial Thumbs
dysostosis with abnormalities, short
+ ++ + - +

microcephaly (OMIM

stature, spine
610536)

abnormalities
Limb deformities,
preaxial
abnormalities (e.g.
small or absent
thumbs,
triphalangeal
thumbs, radial
++ ++ + ++ ++ hypoplasia or
aplasia, radioulnar
synostosis,
metatarsus varus,
talipes with
hypoplasia of the
metatarsals, and
large and short
halluces)
Limb deformities,
postaxial
abnormalities (e.g.
small or absent 5th

Nager syndrome
(OMIM 154400)

Miller syndrome

++ ++ + ++ ++ o
(OMIM 263750) digit incl 5th
metacarpal, ulnar
hypoplasia, absent
5th toe)
Hemifacial
microsomia, Abnormalities of the
Goldenhar syndrome, .
) + ++ - - ++ ribs and vertebrae,
Oculoauriculovertebral Kipoel-Feil syndrome
spectrum (OMIM PP y
164210)

Nonsyndromic
mandibular hypoplasia




Treacher Collins syndrome (also known as Franceschetti-Zwahlen-Klein syndrome) is a rare
congenital craniofacial disorder. Its incidence is estimated at one live birth in fifty thousand
(Gorlin et al., 2001). To our knowledge, it has never before been identified in the
archaeological record.

The range of expression of this syndrome is wide, ranging from mild cases without functional
deficit and with minimal deformity, to severe cases in which death may occur during the
perinatal period due to airway involvement. Facial dysmorphia, characteristic of this
syndrome, includes a narrow face, obliquity down and out of the palpebral fissure, coloboma
of the lower eyelids, depressed cheekbones, malformed earlobes, dental malocclusion,
receding chin, and mouth turned down (Fazen et al., 1967; Gorlin et al., 2001; Lalauze-Pol,
2020; Marres et al., 1995; Posnick and Ruiz, 2000; Trainor et al., 2009).

In more than 90 % of cases, this syndrome is associated with mutations in the TCOF1 gene,
identified on chromosome 5 (5g32), which are transmitted in the autosomal dominant mode
(The Treacher Collins Syndrome Collaborative Group et al., 1996). Since no paleogenomic
study has been conducted on this individual, it is impossible to determine the presence of
the mutation.

CT-scan examination demonstrated the absence or hypoplasia of the acoustic meatus,
tympanic cavity, ossicles and oval window. This individual must therefore have suffered from
a physiological inability to perceive sounds as a result of bilateral conductive deafness, as has
been observed in modern cases of Treacher-Collins syndrome with similar dysplasia (Phelps
et al., 1981; Sando et al., 1984).

Physicians from antiquity and the Middle Ages recognized deafness as a disease. If the
condition was congenital, theologians associated it with muteness, and it was considered
incurable or only addressed by religiomagical practices (Metzler, 2006). The direct account
given by Theresa of Carthagena, a Spanish nun who lived in the 15th century and suffered
from deafness, further reveals the psychological consequences and sense of isolation
associated with hearing loss at that time (Hsy, 2016). In her text, Theresa of Carthagena
sought relief through religious life. Religious institutions seem to have been propitious to the
social integration of deaf people, as the appearance of communities that took a vow of
silence was accompanied by the first codifications of communication by sign (Bruce, 2005).

In the case of Individual 1437 from Rigny, the psychological and intimate repercussions of
ilinesses are impossible to appreciate given the absence of narrative texts. However, a case
of such marked dysplasia, which was likely regarded as a ‘monstrosity’ attributable to sin
(Pentassuglia, 2011), was potentially associated with a strong social stigma and the
experience of deformity, deafness, and possible mutism, which suggests a very high risk of
social segregation.

However, Individual 1437 was a woman who lived for at least fifty years and for whom no
lesions attributable to mistreatment were observed. Moreover, her diet, as well as the burial



practices bestowed upon her, do not differ from those of the rest of the community,
suggesting that she was integrated into the population of this village and accorded of a form
of care by the community.

5. Conclusion

The osteological study of Individual 1437 from the Rigny churchyard identified a woman over
fifty years of age at the time of her death with Treacher Collins syndrome. The CT scan
examination identified conductive deafness as a consequence of craniofacial dysplasia.
Taking into account the medieval historical context, it can be assumed that there was a high
risk of social exclusion of this individual because of her deformity, deafness, and her
probable mutism. However, the information gathered, both osteological and archaeological,
seems inconsistent with this hypothesis and suggests the full integration of this individual
into the village population.

This case, apart from being the first description of Treacher Collins syndrome in an
archaeological context, highlights the ability of paleopathology to help identify the attitudes
of rural societies for which written sources are usually lacking. The discovery of pathological
cases requiring care in a parish context is not new, but is mostly limited to isolated cases
(e.g., Burrell et al., 2019; Hoffman et al., 2019; Stirland, 1997). It is therefore important to
systematically increase the paleopathological semiology by CT acquisitions in order to
identify the consequences of pathologies. Since eating behaviour is a social marker for most
societies in the past, it is also important to integrate isotopic analysis into research in order
to enrich discussions on perceptions of disease within contemporary culture.

Supplementary material

Supplemental Table 1. Measurements of external auditory canal diameters and osteological
and contextual data of 69 individuals from Touraine.

Diameter (mm)

Site Individual Context Period Age Sex -
Right ear Left ear
St. Cosme (La Riche) 44 Priory 1315 >40 M 10.84 10.67
St. Cosme (La Riche) 51 Priory 10™-12" 2059 M 7.09 9.73
St. Cosme (La Riche) 364 Priory 10™-12" 2039 ™ 8.61 8.68
St. Cosme (La Riche) 416 Priory 13M-15"™  20-39 | 8.46 7.56
St. Cosme (La Riche) 432 Priory 10™M-12" >50 M 7.02 7.00
St. Cosme (La Riche) 441 Priory 13™M-15" >30 F 6.65 6.41
St. Cosme (La Riche) 443 Priory 13™M-15" >40 M 4.83 7.64
St. Cosme (La Riche) 466 Priory 10™-12" 2039 ™ 5.15 7.90
St. Cosme (La Riche) 469 Priory 10™-12" 2059 ™ 7.35 5.58
St. Cosme (La Riche) 511 Priory 10™12"™  >20 W™ 4.79 7.63
St. Cosme (La Riche) 533 Priory 13"-15"  >40 M 6.94 5.69
St. Cosme (La Riche) 556 Priory 13™15™  10-19 ™ 10.56 6.63
St. Cosme (La Riche) 566 Priory 13™M-15" >40 M 7.39 7.69
St. Cosme (La Riche) 572 1 Priory 13™-15™ 2039 M 8.58 6.52
St. Cosme (La Riche) 5723 Priory 13"-15" 2059 ™ 8.83 7.47
St. Cosme (La Riche) 587 Priory 13™15"™  >40  F - 5.71
St. Cosme (La Riche) 596_1 Priory 13"-15"  >40 M 4.01 5.51
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7.12
6.85
2.22
8.13
6.12
6.52
8.67
6.76
7.89
5.92
7.60
7.97
5.65
9.38
9.82
8.43
7.84
5.92
11.26
6.57
7.79
7.71
6.74
5.14
8.37
7.85
9.59
8.18
5.74
6.64
5.27

7.08

4.42
8.20
7.54

8.51
6.22
8.41
6.82
6.90
7.67
5.27
5.97
8.22
7.98
8.15
7.18
4.36

6.50
6.42
0.71
9.95
6.97

8.57
7.60
7.95
6.49
6.10
6.73
6.57
11.11
7.54
8.08
8.71
5.85
7.17
7.00
7.73
8.20
8.24
6.70
6.80

6.80
9.04
5.33
5.43
3.76




Supplemental Table 2: Osteological, chronological and biogeochemical data of 48 individuals

from Rigny.

Individual Period Age (90%) Sex Bone Yield (mg/g) %C %N C/N 8C(%0) "N (%o)
12 13715 20-59 F  Pha prox hand 59.9 399 150 3.1  -20.2 12.0
15 13"-15"™  20-59 F  Pha prox hand 49.3 403 150 3.1  -20.1 11.7
41 13"-15"™  20-39 F  Pha prox hand 138.8 430 161 3.1  -19.9 11.0
48 13"-15"™  20-39 F  Pha prox hand 150.7 439 166 3.1  -20.1 12.1
51 13"-15"  20-59 H  Pha prox hand 115.1 439 164 31 -19.8 12.4
53 13"-15" >40 F  Pha prox hand 67.6 400 149 3.1 -19.6 12.3
54 13"-15" >30 | Pha prox hand 110.3 423 160 3.1  -20.2 12.7
58 13"-15"™  20-39 F  Pha prox hand 118.7 431 161 3.1  -20.2 13.1
62 10"-12"™  20-59 H  Pha prox hand 121.2 415 156 3.1  -19.6 11.4
72 13"-15" >40 H  Pha prox hand 132.8 412 153 31  -19.9 13.5
79 13"-15" >50 F  Pha prox hand 72.6 431 161 3.1  -19.7 12.5
85 10™-12"  20-59 F  Pha prox hand 203.3 415 158 3.1  -203 12.4
86 10™-12"  20-39 H Pha prox hand 114.5 417 156 3.1  -20.0 13.2
88 10™-12"  20-39 F  Pha prox hand 140.8 431 163 3.1  -20.3 12.6
97 13"-15" >50 | Pha prox hand 116.7 39.6 14.8 3.1  -20.1 11.2
460 10™-15"™  20-39 [ R MTT 3 96.6 40.0 150 3.1  -20.1 11.5
461 10™-15"™  20-59 | Pha prox hand 158.4 435 164 31  -20.2 13.5
545 10™-12"™  20-39 H  Pha prox hand 54.1 42.8 159 31  -19.9 11.8
550 10™-12"  20-39 F  Pha prox hand 55.9 415 153 32  -206 10.4
560 10™-12"  20-39 F  Pha prox hand 104.2 41.0 155 3.1  -20.0 9.7
567 10™-12"™  20-59 | Pha prox hand 190.5 441 163 3.2  -205 10.8
571 10"-12"  20-59 H R MTC 2 31.5 412 150 3.2  -20.2 12.0
577 10™-12"™  20-39 F  Pha prox hand 53.6 43.0 158 3.2  -20.0 12.0
586 10"-12" >30 H  Pha prox hand 91.6 404 151 31  -201 11.7
603 10™-12"™  20-39 H  Pha prox hand 160.9 428 160 3.1 -201 11.3
606 10™-12"™  20-39 H  Phaprox hand 121.9 412 154 31  -203 11.8
768 10™-12"™  20-59 H  Phaprox hand 133.2 421 158 3.1  -19.9 11.1
1283  10™-15™ >20 | L Radius 94.8 39.7 148 3.1  -20.4 12.2
1346 10™-15"  20-39 F  Pha prox hand 53.5 413 155 3.1  -20.0 12.4
1361 10™-15" >50 H L MTC 2 158.4 418 159 31  -195 10.5
1364  10™-15" >40 H  Pha prox hand 151.1 435 161 3.1  -203 11.8
1406  10™-15" >20 | Pha prox hand 123.9 446 163 32  -209 9.9
1420  10™-15" >20 | Pha prox hand 92.7 430 159 3.1  -205 12.0
1435  10™-15"  20-59 H  Pha prox hand 188.3 434 162 31  -201 11.3
1437  10™-15™ >50 F  Pha prox hand 150.8 418 157 3.1  -20.1 12.0
1488  10™-15"  20-39 F R MTC 2 79.1 441 162 3.2  -20.2 13.1
1497  10™-15" >30 H RMTT5 112.0 389 146 3.1  -20.0 12.1
1521 10™-15" >20 [ L MTC 4 181.1 447 166 3.1  -20.0 11.8
1582  13™15"  20-39 H  Pha prox hand 144.2 430 162 3.1  -20.0 12.8
1715  10™-15" >40 H  Pha prox hand 33.1 407 151 3.1  -20.2 12.2
1721 10™15"  20-59 H  Pha prox hand 150.6 450 17.0 3.1  -19.8 12.2
1905  10™-15"  20-59 H RMTT5 116.4 433 162 31 -195 9.8
1935  10™-15"  20-39 F  Pha prox hand 146.6 433 162 3.1  -20.3 12.3
1938  10™-12™  20-59 H MTT 5 R 51.5 432 160 3.2 -20.1 11.1
2001 10™15™  20-39 F  Pha prox hand 166.9 442 166 3.1  -19.8 11.1
2046  10M-15™ >20 | Pha prox hand 142.0 424 159 31  -20.4 11.3
2112 10™15™  20-59 F  Pha prox hand 116.5 422 157 3.1  -20.0 11.7
2120 10™15™  20-39 H MTC2L 192.1 422 159 31  -19.8 11.6
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Captions (color should be used in print for figures 1, 2, 3, 4 and 6)

Figure 1: Location of Rigny and position of the grave of Individual 1437 in the excavated
areas (credit: UMR CITERES 7324 — LAT).

Figure 2: View of the burial of Individual 1437 during excavations (credit: UMR CITERES 7324
— LAT).

Figure 3: Osteological features of the skull of Individual 1437 (A) Right anterolateral view; B)
Atresia of the left acoustic meatus; C) Mandible in right lateral view; credit: Valentin Miclon).

Figure 4: 3D reconstruction of the skull of Individual 1437, cross section at the right ear; Red:
osseous labyrinth cast; Arrow: acoustic meatus (credit: Samuel Bédécarrats).

Figure 5: Variability of the diameter of the acoustic meatus in medieval populations from
Touraine, France (n=69) (credit: Samuel Bédécarrats).

Figure 6: Isotope ratios (3"°N and 8"C) of individuals from Notre-Dame of Rigny parish
cemetery (credit: Valentin Miclon).

Table 1: Main skeletal characteristics of Individual 1437 in relation to those of the main
disorders with mandibulofacial dysostosis, according to the criteria by Kabak et al., 2019;
Katsanis and Jabs, 2020; Lines et al., 2020; Vincent et al., 2016. Skeletal features: - not
consistent with; + occasionally observed; ++ highly consistent with.

Supplemental Table 1: Measurements of ear diameters and osteological and contextual data
of 69 individuals from Touraine.

Supplemental Table 2: Osteological, chronological and biogeochemical data of 48 individuals
from Rigny.
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