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A supernumerary tooth of the Liujiang Man from the Tongtianyan cave site
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Abstract: Hyperdontia or supernumerary (or extra) teeth is one of the most common
developmental anomalies in modern humans. Most supernumerary teeth are typically found in
the maxillary anterior region, with about half occurring along the midline of the maxilla between
the two central incisors, known as mesiodens. While supernumerary teeth have been extensively
documented clinically, reports of such cases in human fossils are rare. This study describes a
mesiodens embedded in the mid-palatal region of the Liujiang cranium, which is an early modern
human from the Late Pleistocene in southern China discovered in the 1950s. The Liujiang

mesiodens is partially exposed near the intermaxillary suture on the right side of the hard palate.
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High-resolution microcomputed tomography and three-dimensional virtual reconstruction further
revealed that the mesiodens is conical in shape and horizontally positioned in the hard palate,
with its long axis parallel to the intermaxillary suture. This mesiodens is situated distally to the
long axis of the right central incisors with its cuspal apex facing the back of the palate, thus it is
classified as a labiopalatinal type. Its crown corresponds to the position of the second premolar,
away from the alveolar bone. Despite some distinctive features the location, shape, and direction
of the Liujiang mesiodens overlapped with certain cases found in modern humans including that
those from the Early Holocene. Based on clinical observations of pathological cases in modern
humans, it is proposed that the Liujiang mesiodens may have migrated from the anterior region
of the maxilla to the mid-palatal area. During this migration process, this supernumerary tooth
adjusted its long axis from its original inverted form to its current horizontal position. This study
provides evidence, dating back to the Late Pleistocene early modern humans for the occurrence
of a horizontally positioned mesiodens in the mid-palatal region. Additionally, the Liujiang
mesiodens presents early fossil evidence of supernumerary teeth in this special position and form
than previously reported, as well as offers a case for the paleopathological study of abnormal

number and position of teeth.

Keywords: Early modern human; Supernumerary tooth; Paleopathology; Dental anomaly
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Fig.1 Classification criteria of mesiodens in different views
1. @k & Coronal plane; 2. &k T Sagittal plane; 3. # 7 [ Transverse plane. 7% 8 St [34] / Revised after [34]
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Fig.2 The maxillary region of Liujiang
1. L # K 3 & 7 W Bottom view of the Liujiang maxillary region; 2. E#fl X% = EZ KT W, % &£ R4 5] L TE
& FnE B R oR, a6k 2% Bottom view of the virtual reconstruction of the Liujiang maxillary region, the crown and root of the

Liujiang supernumerary tooth are shown in blue and yellow, respectively, the nasopalatine canal is shown in red; 3. _F # [X # = 4 % 2
EWW, %4 AR5 LUIE 6 Fn 3 6 %R, 406 % 854 Frontal view of the virtual reconstruction of the maxillary
region, the crown and root of the Liujiang supernumerary tooth are shown in blue and yellow, respectively, the nasopalatine canal is
shown in red; 4. T & ¥, Top view; 5. J& & M. Bottom view; 6. #Mil W, Lateral view; 7. /& & ¥, Posterior view; 8. /A il &, Medial view;
& 6. %7 3k 45 78 £ 4 # The white arrows indicate the supernumerary tooth.
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Fig.3 Sectional images of the maxillary region in clinical cases and Liujiang

1,6. L4 @4k @ Coronal plane of the maxillary region; 2, 4, 7. £ 47l %& Ik # Sagittal plane of the maxillary region;
3,5,8. L& Wi T Transverse plane of the maxillary region; & % %7 3k 4§ 7% % 4 i The white arrows indicate the supernumerary tooth;
1-3. % E % £ ¥ lE R B4, 5| 8 Uik [14]/ Clinical cases of the British patients, cite from [14]; 4, 5. E 4 % £ 55 K &4, 3| & [38]/
clinical cases of the Chinese patients, cite from [38]; 6-8. /7L A L7l & & 441§ 2 49 # I Microscopic sectional scan of maxilla of Liujiang Man
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e 6 AR I BB 4 170 7345 H T MR ORLH P 5 e 1 2
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4 BER (13) REFHR (47) SEENHLHR
Fig.4 Supernumerary teeth in the Mid-palatal Region (1-3) and Maxillary Anterior Region (4-7)

1. A A b 47 X 33, = 4 % # & T W Bottom view of the virtual reconstruction of the Liujiang maxillary region; 2. #7 4~ 1.3 7 4 By i
KA AN LR P, 5| @ [17]/ Photo of the maxillary region of the 13,000-year-old Australian modern human, cite from [17];
3. 854 2470 AN LR =4 K@, 3| @ [40]/ Bottom view of the maxillary region of the 2470-year-old Polish
modern human, cite from [40]; 4, 5. #54- 170 7 £ 7T ¥ /7 & 4 L 4R AT K B o B 6y 455 & % £ 45, 5| & [16]/ Supernumerary
tooth in the 1.7 million-year-old Australopithecus robustus, cite from [16]; 6, 7. /£ 7, 7= # M| 4k #6/A T 1200~1500 £ 77 L 47 7 X B 1
AKF% 4, 3] 8 [45]/ Labio-palatal horizontal supernumerary tooth of a child found in northern Texas, 1200~1500 AD, cite from [45].
B 6. #7 k4877 £ 4 (L & The white arrows indicate the supernumerary tooth
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