
SUMMARY

Background/Aim: The Rieger syndrome is a rare, autosomal dominant 

and phenotypically variable disorder, characterized by abnormalities of the 

anterior chamber of the eye, coincident with missing or misshapen teeth. 

Case report: This report features a case of the Rieger syndrome associated 

with bilateral cleft lip and palate and a severe open bite, findings not usually 

reported in association with this condition. Conclusions: The findings 

described in the present case of Rieger syndrome are unusual and expand 

the spectrum of manifestations of the condition. 

Key words: Rieger Syndrome, Hypodontia, Iridogoniodysgenesis, Cleft Lip And Palate

Smaragda Kavadia1, Konstantinos Anto-
niades2, Eleni Markovitsi1, Eleftherios G. 
Kaklamanos3

1 Department of Orthodontics, School of 
Dentistry, Faculty of Health Sciences, Aristotle 
University of Thessaloniki, Thessalonki, Greece 
2 Department of Oral and Maxillofacial 
Surgery, School of Dentistry, Faculty of Health 
Sciences, Aristotle University of Thessaloniki, 
Thessalonki, Greece 

3 Hamdan Bin Mohammed College of Dental 
Medicine, Mohammed Bin Rashid University 
of Medicine and Health Sciences, Dubai, United 
Arab Emirates

CASE REPORT (CR)
Balk J Dent Med, 2018;53-56

BALKAN JOURNAL OF DENTAL MEDICINE ISSN 2335-0245 

The Rieger Syndrome: a Case Report with Unusual 
Dental Findings

STOMATOLOGIC
A

L 
 S

O
C

IE
T

Y

Introduction

Rieger syndrome is characterized by hypodontia 
and primary mesodermal dysgenesis of the anterior 
chamber of the eye1-4. The ocular component is usually 
bilateral and manifests partial or complete hypoplasia of 
the anterior stromal leaf of the iris, anterior iris synechiae 
and iridogoniodysgenesis5-7. The main oral feature is 
oligodontia, particularly in the maxillary anterior segment, 
of the deciduous and/or the permanent dentitions, which 
varies form a single missing tooth to multiple missing 
teeth8-9. Other dental defects reported are microdontia, 
barrel or conical crown form, taurodontism, shortened 
roots and eruption disturbances5,10,11.

Craniofacial abnormalities represent another constant 
feature of the syndrome. Deficient maxillary growth 
and oligodontia result in a mildly prognathic profile, a 
shortened philtrum, a relatively protruding upper lip and 
loss of vertical height. Subsequently, the middle part of 
the face is flattened and broad, flat nasal bridge may be 
observed6,10,12. The cranial base also exhibits defects; 
an enlargement of the sella turcica has been reported in 
patients affected by the syndrome, although pituitarity 
gland function may or may not be disturbed8,9,13-16. Dental 

and craniofacial defects help to distinguish the Rieger 
syndrome from other anterior chamber malformations 
(Axenfeld’s syndrome, Peters’ anomaly) or other 
syndromes in which goniodysgenesis is a component 
(goniodysgenesis associated with juvenile glaucoma, 
anal atresia and goniodysgenesis, arachnodactyly 
and goniodysgenesis, deafness and goniodysgenesis, 
myopathy and goniodysgenesis, and short stature and 
goniodysgenesis)10,17. Apart from the aforementioned 
anomalies, a great variety of other developmental 
abnormalities have been observed1-4,6,9. The only 
consistent among them is failure of the periumbilical skin 
to involute6,8,9,11,17,18,19.

The purpose of this report is to present a case of the 
Rieger syndrome associated with bilateral cleft lip and 
palate and severe open bite, features not usually reported 
in association with this condition.

Case report

A 16-year-old boy was referred to the Department 
of Oral and Maxillofacial Surgery for closure of alveolar 
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Figure 2. Vertical slit pupil in the left eye, microcornea and dyscoria.

Oral investigation revealed bilateral oronasal fistulae, 
hypodontia (22, 32, 41, 42, 43 and 47 were missing), 
rotated and malpositioned teeth, eruption delay of 12 and 
pronounced microdontia and hypoplasia of the existing 
incisors. On the orthopantomogram, the roots appeared 
to be spiked (Figure 3). A severe anterior open bite was 
evident (Figure 4) (only the last molar teeth on each 
side were in occlusion), as well as a skeletal Class III 
relationship. 

fistulae due to bilateral cleft lip and palate, evaluation 
and management of the concomitant dentoskeletal 
disharmony. He was the only child of unrelated parents 
with no significant family history. He was born after a 
32-week gestation with normal vaginal delivery and his 
birth weight was 2150 gr. The mother reported having 
problems during pregnancy and received medication. 
However, it could not be determined which specific drugs 
she had taken. At birth the patient was found to have 
bilateral cleft lip and palate, cryptorchidism, obstruction 
of left lacrimal duct and congenital glaucoma at the left 
eye. He also suffered from jaundice of the newborn. 
Repair of the lip deformity was performed at the age of 6 
months and closure of the cleft palate was done at the age 
of 3 years. At approximately the same period the patient 
was operated for dilation of the left lacrimal duct and at 
the age of 5 years for the cryptorchidism. 

At clinical examination the proband exhibited 
microcephaly, pronounced frontal suture and low set ears 
(Figure 1). The nose was pear-shaped, and hair curly 
and blonde. In addition, unilateral left micropthalmia 
with concomitant ptosis, as well as an iris defect were 
observed. Opthalmologic examination disclosed, in the 
left eye, microcornea, dyscoria (Figure 2), central opacity 
and iridiogoniodysgenesis. His visual acuity was 10/10 in 
the right eye with glasses -6.5-1.0/35º and 1/20 in the left 
eye with glasses -6.0-0.5/10º. In the abdomen failure of 
the periumbilical skin to involute was noted.

Figure 1. Full facial view revealing a wide nasal bridge, unilateral 
microphthalmia, with concomitant ptosis and relative mandibular 

prognathism.  

Figure 3. Orthopantomogram radiograph displaying severe hypodontia, 
rotated and malpositioned teeth. 

Figure 4. Microdontia and hypoplasia of the existing incisors and a 
severe anterior open bite, as well as a skeletal class III relationship. 

Based on orofacial characteristics, and particularly 
the dental and ocular findings, the diagnosis of the Rieger 
syndrome was set. After orthodontic preparation, repair of the 
alveolar clefts and closure of the orofacial fistulae was made.
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The aforementioned data is consistent with 
the current theory of a developmental arrest in the 
third trimester of tissues derived from neural crest 
epithelium6,20,36. Differentiation and migration of neural 
crest cells are responsible for the development of normal 
orofacial and ocular structures, hence a developmental 
disturbance of the neural crest may account for the 
phenotypic characteristics of the Rieger syndrome. 

In the case presented, orofacial findings (hypodontia 
and microdontia), as well as ocular manifestations 
(congentital glaucoma, iridiogoniodysgenesis, dyscoria) 
and failure of involution of the periumbilical skin are part 
of the Rieger syndrome. In addition, the patient exhibits 
bilateral cleft lip and palate, severe anterior open bite, 
obstruction of the lacrimal duct and cryptorchidism, 
features not usually reported in association with this 
syndrome. From the literature, only one case of cleft 
palate is reported12 and another case of obstructed 
lacrimal duct37. 

Conclusions

Consequently, the Rieger syndrome is a rare 
condition of particular dental interest as ocular anomalies 
are coincident with unusual dental and maxillofacial 
manifestations. Thus, the dentist may have significant 
contribution in diagnosing and referring such cases so 
as to minimize ocular complications. Moreover, such 
cases should always be accompanied by investigation of 
the relatives of the patient and referral to geneticists for 
proper and timely genetic counseling.
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Discussion

The Rieger syndrome is a rare, autosomal dominant, 
phenotypically heterogeneous disorder, characterized 
by structural defects of the anterior chamber of the eye 
(iridiogoniodysgenesis) coincident with missing or 
misshapen teeth1-5. The essential ocular findings include 
hypoplasia of the iris stroma with adhesions to the 
posterior embryotoxon6,12,20,21. Iridocorneal adhesions 
obstructing the outflow of the aqueous humor cause 
increased intraocular pressure, resulting in glaucoma, 
in more than 50% of the patients. As this condition is 
resistant to therapy, it can lead to optic nerve damage and 
progressive visual loss6,7. Additional ocular manifestations 
may be microcornea, pupillary anomaly, cataract, 
glaucoma, corneal opacity, ectopia lentis, aniridia, optic 
atrophy and ptosis12,20.

As malformations of the anterior chamber of the 
eye have been reported in various conditions exhibiting 
overlapping features, it has been proposed that Rieger 
anomaly, Axenfeld anomaly and Rieger syndrome 
represent a single condition termed Axenfeld-Rieger 
syndrome22. On the other hand, other researchers have 
postulated that Rieger anomaly and Axenfeld anomaly 
are genetically different from the typical Rieger 
syndrome12,23.

Genetic linkage analysis, in spite of opposing 
evidence23-25, had previously mapped the locus of 
the responsible gene to the 4q25-4q26 regions and 
suggested a tight connection to epidermal growth factor 
(EGF) supporting its role as a candidate gene26-27. In 
1996, the EGF was excluded as a candidate gene28 
and a gene causing Rieger syndrome was identified29. 
The researchers observed that in mouse embryos 
Rieg mRNA, the murine homologue of RIEG, was 
localized in the periocular mesenchyme, maxillary and 
mandibular epithelia and umbilicus, all consistent with 
Rieger syndrome abnormalities29. The RIEG gene was 
also shown to be omologous to the mouse homeobox-
containing gene Otlx2 and expressed in the epithelium 
of the developing teeth. Another study showed that 
the expression of Otlx2 in branchial arch epithelium 
starts very early already before tooth initiation is seen 
morphologically30. The RIEG/Otlx2 gene appears to be 
involved in epithelial-mesenchymal interactions31. Later, 
Saadi and co-workers32 described the first dominant 
negative missense mutation, in the PITX2 bicoid-like 
homeobox gene, causing Rieger syndrome and suggested 
that such a finding supports a model that may partially 
explain the phenotypic variation within Rieger syndrome.

Other evidence has suggested genetic heterogeneity 
of Rieger syndrome. Legius and coworkers23 failed to find 
linkage to 4q25 in one pedigree. Deletion of 13q14 was 
described in 2 cases33-35. Phillips and coworkers identified 
a second locus on 13q14 by linkage analysis of a large 
four-generation pedigree35.

Unauthenticated
Download Date | 3/18/18 11:53 PM



56   Smaragda Kavadia et al. Balk J Dent Med, Vol 22, 2018

27. Murray JC, Bennet SR, Kwitek AE, Small KW, Schinzel 
A, Alward WLM, Weber JL, Bell GI, Buetow KH. Linkage 
of Rieger syndrome to the region of the epidermal growth 
factor gene on chromosome 4. Nature Genet, 1992;2:46-49.

28. Semina EV, Datson NA, Leysens NJ, Zabel BU, Carey JC, 
Bell GI, Bitoun P, Lindgren C, Stevenson T, Frants RR, 
van Ommen G, Murray JC. Exclusion of epidermal growth 
factor and high-resolution physical mapping across the 
Rieger syndrome locus. Am J Hum Genet, 1996;59:1288-
1296.

29. Semina EV, Reiter R, Leysens NJ, Alward WL, Small 
KW, Datson NA, Siegel-Bartelt J, Bierke-Nelson D, 
Bitoun P, Zabel BU, Carey JC, Murray JC. Cloning and 
characterization of a novel bicoid-related homeobox 
transcription factor gene, RIEG, involved in Rieger 
syndrome. Nat Genet, 1996;14:392-396.

30. Mucchielli ML, Mitsiadis TA, Raffo S, Brunet JF, Proust 
J, Goridis C. Mouse Otlx2/RIEG expression in the 
odontogenic epithelium precedes tooth initiation and 
requires mesenchyme-derived signals for its maintenance. 
Dev Biol, 1997;2:275-284.

31. Thelseff I, Rice D. Identification of EDA and other 
hypodontia genes and analysis of their functions in mouse 
models. In: Bergendal B, Koch G, Kurol J, Wanndahl G, 
editors. Consensus Conference on Ectodermal Dysplasia 
with Special Reference to Dental Treatment. Jonkoping: The 
Institute for Postgraduate Dental Education; 1998. p. 32-40.

32. Saadi I, Semina EV, Amendt BA, Harris DJ, Murphy KP, 
Murray JC, Russo AF. Identification of a dominant negative 
homeodomain mutation in Rieger syndrome. J Biol Chem, 
2001;276:23034-23041.

33. Akazawa K, Yamane S, Shiota H, Maito E. A case of 
retinoblastoma associated with Rieger’s anomaly and 13q 
deletion. Jpn J Opthal, 1981;25:321-325.

34. Stathakopoulos RA, Bateman JB, Sparkes RS, Hepler RS. 
The Rieger syndrome and a chromosome 13 deletion. J 
Pediatr Ophthal Strabismus, 1987;24:198-203.

35. Phillips JC, Del Bono EA, Haines JL, Pealea AM, 
Cohen JS, Greff LJ, Wiggs JL. A second locus for Rieger 
syndrome maps to chromosome 13q14. Am J Hum Genet, 
1996;59:613-619.

36. Shields MB, Buckley E, Klintworth GK, Thresher R. 
Axenfeld-Rieger syndrome. A spectrum of developmental 
disorders. Surv Ophthalmol, 1985;29:387-409.

37. Nielsen F, Tranebjaerg L. A case of partial monosomy 
21q22.2 associated with Rieger’s syndrome. J Med Genet, 
1984;21:218-221.

Received on March 31, 2017.
Revised on August 1, 2017.
Accepted on October 2, 2017.

Correspondence:

Eleftherios G. Kaklamanos, DDS, Cert, MSc, MA, PhD 
Assistant Professor 
Hamdan Bin Mohammed College of Dental Medicine (HBMCDM) 
Mohammed Bin Rashid University of Medicine and Health Sciences 
(MBRU) Building 34, Dubai Healthcare City 
Dubai, United Arab Emirates 
e-mail: eleftherios.kaklamanos@mbru.ac.ae; kaklamanos@yahoo.com

8. Childers NK, Wright JT. Dental and craniofacial anomalies of 
Axenfeld-Rieger syndrome. J Oral Pathol, 1986;15:534-539.

9. Gorlin RJ, Cohen MM, Levin LS. Syndromes of the Head 
and Neck. 3rd ed. Oxford Monographs on Medical Genetics 
No. 19. New York: Oxford University Press; 1990.

10. Drum MA, Kaiser-Kupfer MI, Guckes AD, Roberts MW. 
Oral manifestations of the Rieger syndrome: report of case. 
J Am Dent Assoc, 1985;110:343-346.

11. Tewari S, Govila CP, Garg AP. Rieger’s syndrome. J Oral 
Pathol Med, 1991;20:514-515.

12. Fitch N, Kaback M. The Axenfeld syndrome and the Rieger 
syndrome. J Med Genet, 1978;15:30-34.

13. Sadeghi-Nejad A, Senior B. Autosomal dominant 
transmission of isolated growth hormone deficiency 
in iris-dental dysplasia (Rieger’s syndrome). J Pediatr, 
1974;85:644-8.

14. Gorlin RJ, Cervenka J, Moller K, Horrobin M, Witkop 
C. Rieger anomaly and Growth retardation (the S-H-O-
R-T syndrome). Birth defects: Original Article Series, 
1975;11:46-48.

15. Sensenbrenner JA, Hussels IE, Levin LS. A low birthweight 
syndrome? Rieger syndrome. Birth Defects: Original Article 
Series, 1975;11:423-426.

16. Aarskog D, Ose L, Pande H, Eide N. Autosomal dominant 
partial lipodystrophy associated with Rieger anomaly, 
short stature, and insulinopenic diabetes. Am J Med Genet, 
1983;15:29-38.

17. Cross HE, Jorgenson RJ, Levin LS, Kelly TE. The Rieger 
syndrome? An autosomal dominant disorder with ocular, 
dental and systemic abnormalities. Perspect Ophthalmol, 
1979;3:3-16.

18. Jorgenson RJ, Levin LS, Cross HE, Yoder F, Kelly TE. The 
Rieger syndrome. Am J Med Genet, 1978;2:307-318.

19. Friedman JM. Umbilical dysmorphology: the importance of 
contemplating the belly button. Clin Genet, 1985;28:343-347.

20. Langdon JD. Rieger’s syndrome. Oral Surg. 1970; 30:788-
795.

21. Vaughan D, Asbury T. General Opthalmology. Norwalk: 
Lange Medical Publication; 1992. p. 223.

22. Amendt BA, Semina EV, Alward WL. Rieger syndrome: a 
clinical molecular, and biochemical analysis. Cell Mol Life 
Sci, 2000;57:1652-1666.

23. Legius E, de Die Smlders CE, Verbraak F, Habex H, 
Decorte R, Marynen P, Fryns JP, Cassiman JJ. Genetic 
heterogeneity in Rieger eye malformation. J Med Genet, 
1994;31:340-341. 

24. Motegi T, Nakamura K, Terakawa T, Akuta N, Yanagawa 
Y, Hayakawa H. Deletion of a single chromosome band 
4q26 in a malformed girl: exclusion of Rieger syndrome 
associated gene(s) from the 4q26 segment. Am J Hum 
Genet, 1987;41:76A.

25. Motegi T, Nakamura K, Terakawa T, Oohira A; Minoda K, 
Kishi K, Yanagawa Y, Hayakawa H. Deletion of a single 
chromosome band 4q26 in a malformed girl: exclusion of 
Rieger syndrome associated gene(s) from the 4q26 segment. 
J Med Genet, 1988;25:628-633.

26. Shiang R, Bell G, Divelbiss JE, Haskins-Onley A, 
Overhauser J, Wasmuth J, Murray JC. Mapping of ADH3, 
EGF, and IL2 in a patient with Riegers-like phenotype and 
4q23-q27 deletion. Am J Hum Genet, 1987;41:185A.

Unauthenticated
Download Date | 3/18/18 11:53 PM


