
Introduction

　Both genetic and environmental factors are involved in tooth eruption, disturbances of 

which can occur at any stage of development 1）.  Defective eruption has been linked to 

cysts, other teeth, bone features, unfavorable tongue posture, and a digital habit 2）.  Although 

any tooth of the human dentition can remain un-erupted or become impacted3）, there have 

been few reports 4-6） of the mandibular �rst, second and third molars impacting together, 

and the cases all involved adolescents.  We describe the case of a 29-year-old female with 

primary failure of tooth eruption and rare clinical features.

Case Report

　The patient was a 29-year-old female with mandibular deformity and chewing dysfunc-

tion （Fig. 1）.  She had no family history of tooth eruption failure and her medical history 

and physical examination were unremarkable.  The laboratory test values, including bone 

metabolism parameters, were within the normal ranges.  The patient was well-nourished and 

there were no abnormal extraoral �ndings.  The �rst molar was impacted vertically, and the 

second pre-molar and second molars were rotated （Fig. 2）.  Panoramic radiography revealed 

impactions of the mandibular left molars, and indistinct delineation of the periodontal mem-

brane was observed for several teeth （Fig. 3）.  The anterior-posterior maxillo-mandibular 
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Fig. 1.  Facial photographs

Fig. 2.  Intra-oral photographs
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relationship was classi�ed as skeletal Class III owing to overgrowth of the mandible （Fig. 4 

and Table 1）.  Labial inclination of the upper incisors and lingual inclination of the lower 

incisors were evident （Table 1）.  The normal values listed in Table 1 are derived from the 

report of Iizuka and Ishikawa 7）.  The postero-anterior cephalogram revealed an asymmetrical 

facial contour （Fig. 4）.  The infra-occluded teeth showed no mobility and produced a dull 

sound on percussion.  These �ndings led to a diagnosis of primary failure of tooth eruption, 

multiple ankylosed teeth, and reduced alveolar bone height.

Fig. 3.   Panoramic radiography. The indistinct delineation of the 
periodontal membrane was found in several teeth.

Fig. 4.  Cephalograms
A : The lateral cephalogram showed skeletal Class III pattern. B : The postero-anterior 
cephalogram presented an asymmetric facial contour.
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Discussion

　Stellzig-Eisenhauer et al 8） de�ned “primary failure of eruption” （PFE） as the complete or 

partial failure of a primary non-ankylosed tooth to erupt due to a disturbance of the erup-

tion mechanism.  Clinical diagnosis of ankylosis is based on subjective appraisals of mobility 

and percussion sounds.  However, ankylosis is dif�cult to determine unambiguously when 

fusion occurs exclusively in a small area or on the buccal or lingual surface.  However, 

extensive ankylosis can be detected in dental radiographs9）.

　In PEF, the affected teeth fail to erupt to meet their counterparts in the opposite jaw 

on the appropriate occlusal plane.  When ankylosis occurs in multiple teeth, the occlusion 

results in an open bite10, 11）.  PEF is very rare 12）.  The frequency of �rst or second molar 

impaction is considered to range from 0.03％ to 0.06％, while that of �rst molar impaction 

is less than 0.01％13, 14）.  Multiple impactions occur less frequently than single impactions 

for deciduous molars 15）.  The incidence of ankylosis is higher for deciduous teeth than for 

permanent teeth, and is higher among Caucasians than among Asians9, 16）.

　Even though the etiology of tooth impaction is not fully understood, it is generally 

accepted that both local factors and systemic conditions play central roles in the disruption 

of tooth eruption3, 17）.  Changes in local metabolism, trauma, injury, and infection have been 

implicated18）.  Several investigators believe that genetic predisposition has a signi�cant in�u-

ence on tooth impaction19）.  Pelias and Kinnebrew11） reported on the familial occurrence of 

multiple ankylosed teeth.  The proband （de�ned as the �rst individual in a family brought 

Table 1  Cephalometric analysis

Patient Norm

Angular （°）

　SNA 82.1 82.3

　SNB 81.9 78.9

　ANB 0.3 3.4

　Gonial angle 127.4 121.2

　Ramus inclination 78.5 87.1

　Occlusal plane angle 2.8 11.4

　U-1 FH plane angle 123.7 111.1

　FMA 25.9 28.8

　IMPA 82.9 96.3

　FMIA 71.2 54.6

Linear （mm）

　A’-Ptm’ 48.0 48.3

　Gn-Cd 126.8 119.3

　Pog’-Go 87.2 77.2

　Cd-Go 57.0 62.4

FMA : Frankfort-mandibular plane angle ; L1-MP : Lower 
incisor-mandibular plane angle.
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to the notice of the researcher, and through whom the investigation of a pedigree is initi-

ated owing to the presence of a speci�c trait, the inheritance of which is to be studied） of 

their report was a 32-year-old female who had a bilateral lateral open bite caused by mul-

tiple ankylosed teeth.  Systematic evaluation revealed the simultaneous occurrence of mild 

bilateral clinodactyly of the �fth �ngers.  There was a family history of multiple ankylosed 

teeth and 12 affected persons were identi�ed across four generations.  Dental abnormalities 

and mild mandibular prognathism was found in some of the affected individuals.  Based 

on the pedigree analysis, Pelias and Kinnebrew 11） concluded that these abnormalities were 

transmitted in an autosomal dominant manner.  In our patient, there was neither a history 

of speci�c disease related to bone metabolism nor de�nitive involvement of local factors, 

such as de�cient dental arch length, presence of a developmental cyst or tumor, or history 

of trauma or of local pathosis.

　Treatment strategies for PFE include luxation, reimplantation, prosthetic buildup, osteocorti-

cotomy, and extraction20, 21）.  For our patient, orthodontic tooth movement was considered to 

be impossible based on the clinical examination.  Surgical intervention, e.g., segmental alveo-

lar bone osteotomy, was therefore indicated in this patient10） for treatment of primary failure 

of tooth eruption and ankylosed teeth20, 22）.  In recent times, bone distraction has become 

popular for the treatment of patients with cleft lip and / or palate, hemifacial microsomia, 

and syndromic craniosynostosis23-25）.  This technique can also be applied to alveolar ridge 

augmentation, to facilitate the placement of dental implants26, 27）.  Several groups have 

reported on the treatment of an ankylosed central incisor using a distraction osteogenesis 

technique28-30）.

　Mandibular deformity, which was the major concern of our patient, requires sagittal split 

ramus osteotomy.  As this region of the mandible appears to be susceptible to infection 

or pathologic fracture, care must be taken both during and after surgery to remove the 

impacted molars.  Removal of at least the mandibular �rst molar teeth will be required.

References

1） Moxham BJ and Berkowitz BKB : Interactions between thyroxine, hydrocortisone and cyclophosphamide in 

their effects on the eruption of the rat mandibular incisor. Arch Oral Biol 28：1083-1087（1983）
2） Frazier-Bowers SA, Koehler KE, Ackerman JL and Prof�t WR : Primary failure of eruption : further character-

ization of a rare eruption disorder. Am J Orthod Dentofacial Orthop 131：578.e1-578.e11（2007）
3） Grover PS and Lorton L : The incidence of unerupted permanent teeth and related clinical cases. Oral Surg 

Oral Med Oral Pathol 59：420-425（1985）
4） Jerrold TL : Bilateral impactions of mandibular �rst, second, and third molars. Am J Orthod 52：190-201（1966）
5） Lapper GL : Impaction of the �rst permanent molar. J Can Dent Assoc 54：113-114（1988）
6） Mellor TK : Six cases of non-eruption of the �rst adult lower molar tooth. J Dent 9：84-88 （1981）
7） Iizuka T and Ishikawa H : Normal standards for various cephalometric analysis in Japanese adults. J Jpn 

Orthod Soc 16：4-12（1957）（in Japanese）
8） Stellzig-Eisenhauer A, Decker E, Meyer-Marcotty P, Rau C, Fiebig BS, Kress W, Saar K, Rüschendorf F, Hub-

ner N, Grimm T, Witt E and Weber BH : Primary failure of eruption （PFE）- -clinical and molecular genetics 

analysis. J Orofac Orthop 71：6-16（2010）



Tetsutaro YAMAGUCHI, et al156

9） Albers DD : Ankylosis of teeth in the developing dentition. Quintessence Int 17：303-308（1986）
10） Prof�t WR and Vig KW : Primary failure of eruption : a possible cause of posterior open-bite. Am J Orthod 

80：173-190（1981）
11） Pelias MZ and Kinnebrew MC : Autosomal dominant transmission of ankylosed teeth, abnormalities of the 

jaws, and clinodactyly. A four-generation study. Clin Genet 27：496-500（1985）
12） Shah RM, Boyd MA and Vakil TF : Studies of permanent tooth anomalies in 7,886 Canadian individuals. Dent 

J 44：262-264（1978）
13） Dachi SF and Howell FV : A survey of 3,874 routine full-mouth radiographs. I. A study of retained roots and 

teeth. Oral Surg Oral Med Oral Pathol 14：916-924（1961）
14） Resch D : Clinical management of unilaterally impacted mandibular �rst and second molars. J Clin Orthod 37：

162-164（2003）
15） Takahashi K, Ishigami T, Kawabata A and Hamamoto T : Unusual impactions of mandibular �rst, second, and 

third molars : a case report. Hosp Dent Oral-Maxillofac Surg 16：119-120（2004）
16） Biederman W : The incidence and etiology of tooth ankylosis. Am J Orthod 42：921-926（1956）
17） Hicks MJ, Greer RO Jr and Flaitz CM : Delayed eruption of maxillary permanent �rst and second molars due 

to an ectopically positioned maxillary third molar. Pediatr Dent 7：53-56（1985）
18） Shafer WG, Hine MK and Levy BM : Tooth ankylosis. In : A Textbook of Oral Pathology, 4th ed, Saunders, 

Philadelphia, pp 540-541（1983）
19） Neville BW, Damm DD, Allen CM and Bouquot JE : Ankylosis. In : Oral and Maxillofacial Pathology, 2nd ed, 

Saunders, Philadelphia, pp 67-68（2002）
20） Medeiros P and Bezerra A : Treatment of an ankylosed central incisor by single-tooth dento-osseous osteotomy. 

Am J Orthod 112：496-501（1997）
21） Cheng C, Zen E and Su C : Surgical orthodontic treatment of ankylosis. J Clin Orthod 31：375-377（1997）
22） Epker BN and Paulus PJ : Surgical-orthodontic correction of adult malocclusions : single-tooth dento-osseous 

osteotomies. Am J Orthod 74：551-563（1978）
23） Liou EJ, Chen PK, Huang CS and Chen YR : Interdental distraction osteogenesis and rapid orthodontic tooth 

movement : a novel approach to approximate a wide alveolar cleft or bony defect. Plast Reconstr Surg 105：
1262-1272（2000）

24） McCarthy JG, Schreiber J, Karp N, Thorne CH and Grayson BH : Lengthening the human mandible by 

gradual distraction. Plast Reconstr Surg 89：1-8（1992）
25） Gosain AK, Santoro TD, Havlik RJ, Cohen SR and Holmes RE : Midface distraction following Le Fort III and 

monobloc osteotomies : problems and solutions. Plast Reconstr Surg 109：1797-1808（2002）
26） Robiony M, Toro C, Stucki-McCormick SU, Zerman N, Costa F and Politi M : The “FAD” （Floating Alveolar 

Device）: a bidirectional distraction system for distraction osteogenesis of the alveolar process. J Oral Maxillofac 

Surg 62：136-142（2004）
27） Hwang SJ, Jung JG, Jung JU and Kyung SH : Vertical alveolar bone distraction at molar region using lag 

screw principle. J Oral Maxillofac Surg 62：787-794（2004）
28） Isaacson RJ, Strauss RA, Bridges-Poquis A, Peluso AR and Lindauer SJ : Moving an ankylosed central incisor 

using orthodontics, surgery and distraction osteogenesis. Angle Orthod 71：411-418（2001）
29） Kinzinger GS, Jänicke S, Riediger D and Diedrich PR : Orthodontic �ne adjustment after vertical callus distrac-

tion of an ankylosed incisor using the �oating bone concept. Am J Orthod Dentofacial Orthop 124：582-590

（2003）
30） Kofod T, Würtz V and Melsen B : Treatment of an ankylosed central incisor by single tooth dento-osseous 

osteotomy and a simple distraction device. Am J Orthod Dentofacial Orthop 127：72-80（2005）

［Received March 3, 2010 : Accepted March 18, 2010］ 


