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Rieger Syndrome: Case Report 
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Abstract: Rieger syndrome is a dysembryogenetic disease in which labyrinthic damage can 
be associated with other genetic anomalies. The case presented here is of a patient who has 
bilateral dysgenesis of the iris, with bulbar atrophy and dyscoria. The patient does not present 
any malformation of the craniofacial structures, of the periumbilical skin, or of the skeletal 
bones. The case is, therefore, a variant of the Rieger syndrome labeled Axenfeld-Rieger syn­
drome. The patient reported a progressive sensation of auricular fullness , and liminal audiom­
etry revealed a sensorineural hearing loss. Computed tomography scanning of the temporal 
bone revealed a bilateral dysmorphism of the acoustic channels. The presence of a bilateral 
cochleopathy in a patient suffering from the Axenfeld-Rieger syndrome could be the expres­
sion of a genetic "disorder." We cannot exclude the possibility also that this genetic anomaly 
is responsible for the bony dysmorphism of the inner ear channels shown by the computed 
tomography scan of the temporal bone. 
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D YSembrYOgenetic labyrinthopathies are either 
congenital (already present at birth) or occur 
subsequently in the course of years. Various 

classifications of these clinical forms have been pro­
posed, but none is free from criticism. 

Lyndsay [1] subdivided the structural alterations of 
the inner ear on the basis of the period of embryogene­
sis in which they appear. Three types of malformations 
are thus distinguished . Those of the Michel type, which 
appear during the first 3 weeks of pregnancy, are char­
acterized by a complete block of the development of 
the otic capsule and nerve VIII. This is the rarest form 
of congenital dysplasia. The Mondini-Alexander types 
of malformation are caused by a subtotal dysplasia of 
the bony labyrinth or cochlear membrane. They appear 
about the seventh week of pregnancy and almost totally 
concern the cochlear labyrinth. The Scheibe malforma­
tion is the most frequent; it involves the membranous 
labyrinth at the level of the cochlear and saccular ducts 
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and the spiral ganglion, although the bony structures of 
the posterior labyrinth are preserved. 

Another classification of the congenital malforma­
tions of the inner ear arises from the radiological image 
of the bony malformations of the labyrinthic capsule. 
On one hand, these are the bony anomalies limited to 
the anterior labyrinth that, in some cases, can also be 
absent , although the bony structures of the posterior 
labyrinth appear normal or slightly altered; on the other 
hand, the malformations of the inner ear center on the 
posterior bony labyrinth, although the anterior one ap­
pears normal [2]. 

However, these nosologic criteria of the labyrinthic 
disembryopathies do not always correspond to the se­
meiological and clinical points of view. In fact , the re­
sults of the otoneurological tests do not always reflect 
correctly the functional deficit of the labyrinthic district 
altered by the damage. Moreover, what must be re­
membered is that not all the anomalies of the inner ear 
depend on a genetic malformation . Often they can fol­
low pathological events that appear during germinal , 
embryological, or fetal life because of various etiologi­
cal factors: Rh factor incompatibility or viral, toxic, dys­
endocrinal, or dysmetabolic diseases, and the like. For 
all these reasons, labeling the malformative anomalies of 
the inner ear with the term of hereditary labyrinthop­
athies was suggested recently, without any eziological 
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or topodiagnostic reference to the damage, with the 
thought that this criterion of classification could better 
indicate the typology of these malformations . Among 
these clinical forms, labyrinthic damage is not gener­
ally the only anomaly. In fact, it is often associated with 
dysembryogenetic alterations that involve other ana­
tomical districts as well. Thus, multiform clinical fea­
tures can be observed, whether for the variability of the 
type or for the site of the damage. 

Rieger syndrome is one of these clinical forms in 
which labyrinthic damage can be associated with other 
genetic anomalies, among the most important of which 
are ocular alterations . The hereditary origin of this syn­
drome, known since the last century (1983) , was recog­
nized by Rieger [3] in 1935 . From a clinical point of 
view , ocular malformations are the most typical charac­
teristic of this disease [4 ,5]. They involve the anterior 
chamber of the eye (iridogoniodysgenesis); the form 
and the location of the pupil (dyscoria); the number 
(i .e ., more than one) of pupils (polycoria); and, occa­
sionally, the lack of an iris (aniridia). Other ocular ab­
normalities , such as microcornea, megalocornea, cor­
neal opacity, and strabismus, have been reported. By 
age 20, some 50% of affected patients present an in­
creased intraocular pressure that tends to increase with 
age . Control of glaucoma is difficult , and this disorder 
may lead to significant damage to the optic nerve and to 
blindness . Another characteristic anomaly of Rieger 
syndrome is the presence of midfacial hypoplasia, ac­
companied sometimes by a cleft palate, mandibular 
prognathism, and a reduced number of incisors and su­
perior and inferior premolars (hypodontia), which ap­
pear to be altered in their form [6,7] . The clinical feature 
is completed by the presence of skin malformations of 
the periumbilical area, wherein a congenital hernia may 
be observed in some cases . Subsequently, other dysem­
bryogenetic skeletal alterations may appear , as may hy­
pospadias [5], anal stenosis [8], Meckel's diverticulum , 
cardiac defects [9-13], leptomeningeal calcifications , 
and psychomotor disturbances [14-16]. 

Rieger syndrome is an autosomal dominant condi­
tion associated with mutations in the PITX2 gene at 
chromosomes 4q25-4q26-13q14 [17-21], in the PAX6 
gene at chromosome II [22] , and in the FKHL7 gene at 
chromosome 6p25 [23] . 

CASE REPORT 

The patient whom we have observed is a 32-year-old 
man (B .M .) who, from an early age , has suffered from a 
bilateral dysgenesis of the iris with bulbar atrophy and 
dyscoria. Moreover, optic atrophy is present due to 
glaucoma in the right eye , wherein the visual acuity is 
20/100, and to a severe visual defect in the left eye , 
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Figure 1. Pure-tone audiogram: initial sensorineural hearing 
loss on the left side. 

wherein the visual acuity is 20/25. The ocular pressure 
is high (38/47 mm Hg). At the age of 23, the patient re­
ported a progressive sensation of auricular fullness in 
the left ear. The pure-tone audiogram, conducted in May 
1991, revealed a sensorineural hearing loss in that ear 
(Fig . I). The brainstem evoked responses demonstrated 
repeatable waves , with latencies of wave V within nor­
mal limits and without interaural asymmetries . A year 
and a half later (1993), the patient underwent another 
audiometric checkup: He noted a worsening of the hear­
ing loss in the left ear, although hearing in the right ear 
remained normal (Fig . 2) . Speech audiometry revealed 
an increase in the speech discrimination threshold, which 
reached 100 dB. 

Computed tomography (CT) scanning of the tempo­
ral bone disclosed a bilateral dysmorphism of the inner 
acoustic channels, whereas the bony structures of the 
labyrinthic capsule appeared to be normal (Fig. 3). Sub­
sequent audiometric controls revealed, besides the 
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Figure 2. Pure-tone audiogram: the left hearing deficit wors­
ened. Speech audiometry : increased threshold of discrimina­
tion in left ear. 
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Figure 3. Computed tomography scan: bilateral dysmor­
phism of the inner-ear channels. 

increased hearing deficit in the left ear, the presence of 
a sensorineural hearing loss prevalent more consider­
able for the low frequency in the right ear (Fig. 4) . A 
control CT scan does not show any variation in the fea­
tures reported previously. 

The patient does not present any malformation of 
the craniofacial structures (prognathism, hypodontia) , 
of the periumbilical skin, or of the skeletal bones. The 
disorder is, therefore, a variant of the Rieger syndrome. 
The diagnosis of Rieger syndrome, as our case demon­
strates, is often complicated by the variety of dysmor­
phogenetic anomalies associated with ocular damage 
characterized mainly by iridogoniodysgenesis. 
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Figure 4. Pure-tone audiogram: left hearing loss further 
worsened; initial sensorineural hearing loss in the right ear. 
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DISCUSSION 

Most authors agree that the typical features of Rieger 
syndrome involve morphogenetic anomalies of the an­
terior chamber of the eye, the craniofacial bones, the 
incisors, and the periumbilical skin. This nosologic def­
inition does not change if, in some cases, other dysmor­
phogenetic alterations are associated with the main 
signs, rendering multiform the original features of the 
disease. In contrast, authors hold divergent opinions re­
garding definition of the clinical features in which the 
malformative damage involves only the anterior cham­
ber of the eye, with consequent glaucoma and visual 
deficit [24]. These cases have been labeled Axenfeld­
Rieger syndrome [25]. Our case report might reveal this 
syndrome. In fact, from an early age our patient has 
experienced ocular disturbances characterized by in­
creased pressure and visual deficit that worsened over 
the course of years. 

Clinical data do not prove the presence of congenital 
anomalies of other organs and systems . Instead, a sen­
sorineural hearing loss is present, which started in the 
left ear at age 23 and progressively worsened. No ver­
tiginous symptomatology , posture disturbance, or hyper­
vagotonic neurovegetative symptoms were felt by the 
patient. Vestibular tests do not reveal any asymmetrical 
signs. Liminal and speech audiometry and brain stem 
evoked responses have confirmed the cochlear site of the 
damage. During subsequent years, a hearing deficit oc­
curred in the right ear as well , with a progressive in­
crease in the audiometric threshold for the low frequen­
cies, as at the onset of the hearing loss in the opposite 
ear. In our case, therefore, the congenital ocular malfor­
mation, typical of the Axenfeld-Rieger syndrome, does 
not stand alone but is associated with a sensorineural 
hearing loss. It is, therefore, a variant of this syndrome, 
owing to the presence of a hearing deficit that has the 
characteristics of a hereditary labyrinthopathy. 

Cunningham et al. [11], Moog et al. [14], Wenstrom 
et al. [26], and Joo et al. [27] described a hearing loss, 
even if rare, among the dysembryogenetic anomalies of 
the Axenfeld-Rieger syndrome. The presence in our pa­
tient of such a loss confirms the possible association of 
labyrinthic damage with the other anomalies of the he­
reditary origin of this syndrome. The lack of clinical 
signs related to the vestibular structures is not surpris­
ing, even in the presence of signs related to the cochlear 
labyrinth. 

Today, no genetic interpretation accounts for the in­
volvement of cochlear function in the chromosomal 
anomaly responsible for the Axenfeld-Rieger syn­
drome . Nevertheless , the presence of a bilateral 
cochleopathy in a patient suffering from the Axenfeld­
Rieger syndrome could be the expression of a genetic 
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"disorder" that, as often occurs, is not limited to a 
specific mal formative alteration but produces a variety 
of anomalies as expressions of more extensive chromo­
somal damage. We cannot exclude the possibility that 
this genetic anomaly is responsible also for the bony 
dysmorphism of the inner-ear channels shown by CT 
scan of the temporal bone. 

REFERENCES 

I. Lyndsay JR. Inner ear pathology in congenital deafness. 
Otolaryngol Clin North Am 4:249-290 , 1971. 

2. Jensen J. Preliminary communication on tomographic vi­
sualization of inner ear malformations. Ann Radiol (Paris) 
11(5):477-483,1968. 

3. Rieger H. Dysgenesis mesodermalis corneae et iridis. 
Augenheilkunde 56:333-335, 1935. 

4. Chisholm JA, Chudley AE. Autosomal dominant iridogo­
niodysgenesis with associated somatic anomalies: Four­
generation family with Rieger syndrome. Br J Ophthal­
mol 67:529-534, 1983. 

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

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

7. Ginter M, Krawczynski M. Rieger' s syndrome in a 12-
year-old girl. Klin Oczna 96:347-350, 1994. 

8. Mammi I, De Giorgio P, Clementi M , Tenconi R. Cardio­
vascular anomaly in Rieger syndrome: Heterogeneity or 
contiguity? Acta Ophthalmol Scand 76:509-512, 1998. 

9. Baart JA , van Hagen JM, Swart-van der Berg M. Syn­
drome 22: Rieger' s syndrome. Ned Tijdschr Tandheelkd 
107:332-333 , 2000. 

10. Takamura K, Okishima T, Ohdo S, Hayakawa K. Associ­
ation of cephalic neural crest with cardiovascular devel­
opment, particularly that of semilunar valves. Anat Embryol 
182:263-272,1990. 

11 . Cunningham ET Jr, Eliott HD , Miller NR , et al. Familial 
Axenfeld-Rieger anomaly, atrial septal defect, and senso­
rineural hearing loss: A possible new genetic syndrome. 
Arch OphthalmoI1l6:78-82 , 1998. 

12. Needet A, Bekir NA, Kivan« L, Gungor K. Atrial septal 
defect with interatrial aneurysm and Axenfeld-Rieger 
syndrome. Acta Ophthalmol Scand 78:101-103, 2000. 

International Tinnitus Journal, Vol. 9, No.2, 2003 

13. Tsai JC , Grajewski AL. Cardiac valvular disease and 
Axenfeld-Rieger syndrome. Am J Ophthalmol 118:255-
256,1994. 

14. Moog U,Bleeker-Wagemakers EM, Crobach P,et al. Sibs 
with Axenfeld-Rieger anomaly , hydrocephalus and lepto­
meningeal calcifications: A new autosomal recessive syn­
drome? Am J Med Genet 7(78):263-266,1998. 

15. De Hauwere RC, Leroy JG , Adriassens K, Van Heule R. 
The Rieger syndrome: Iris dysplasia, orbital hypertelor­
ism and psychomotor retardation . A dominantly inherited 
developmental syndrome. J Pediatr 82:679-681 , 1973 . 

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

17 . Borges AS, Susanna R, Carani JC. Genetic analysis of 
PITX2 and FOXCI in Rieger syndrome patients from 
Brazil. J Glaucoma 11:51-56,2002. 

18. Datson NA , Semina E , van Staalduinen AAA. Closing in 
on the Rieger syndrome gene on 4q25: Mapping translo­
cation breakpoints within a 50-kb region. Am J Hum 
Genet 59: 1297- 1305 , 1996. 

19. Hjalt TA , Amendt BA, Murray Je. PITX2 regulates pro­
collagen Iysyl hydroxylase (PLOD) gene expression: Im­
plications for the pathology of Rieger syndrome. J Cell 
Bioi 152:545-552, 2001. 

20 . Semina EV , Datson NA , Leysens N, et al. Exclusion of 
epidermal growth factor and high-resolution physical 
mapping across the Rieger syndrome locus. Am J Hum 
Genet 59(6):1288- 1296 , 1996. 

21 . Suh H, Gage PJ , Drouin J , Camper SA. Pitx2 is required 
at multiple stages of pituitary organogenesis: Pituitary 
primordium formation and cell specification. Develop­
ment 129:329- 337 , 2002. 

22. Riise R , Storhaug K , Brondum-Nielsen K. Rieger syn­
drome is associated with PAX6 deletion. Acta Ophthal­
mol Scand 79:201-203 , 2001 . 

23. Mirzayans F, Gould DB, Heon E, et al. Axenfeld-Rieger 
syndrome resulting from mutation of the FKHL 7 gene on 
chromosome 6p25 . Eur J Hum Genet 8(1):71- 74,2000. 

24. Schilds MB , Buckley E, Klintworth GK, Tresher R. 
Axenfeld-Rieger syndrome. A spectrum of developmen­
tal disorders. Surv OphthalmoI29:387-409, 1985 . 

25 . Murray JC , El-Shanti H, Lindgren C, et al. Combined 
mapping approaches to Rieger syndrome. Am J Hum Genet 
53 :141- 144, 1993. 

26. Wenstrom KD , Muilenburg AC, Patil SR, Hanson JW. 
Unique phenotype associated with a pericentric inversion 
of chromosome 6 in three generations. Am J Med Genet 
1(39):102-105 , 1991. 

27 . Joo SH, Raygada M , Gibney S, et al. Case report on short 
syndrome. Clin DysmorphoI8:219- 221 , 1999. 

137 


	2003 v9n2_pag. 109-149.823
	2003 v9n2_pag. 109-149.824
	2003 v9n2_pag. 109-149.825
	2003 v9n2_pag. 109-149.826

