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ABSTRACT: Axenfeld – Rieger syndrome is an autosomal dominant disorder affecting the anterior 

segment of the eye. The incidence of glaucoma is high and it is the main cause of blindness in 

Axenfeld – Rieger syndrome. Three chromosomal loci have been demonstrated to link to Axenfeld 

Rieger syndrome and related phenotypes. These loci are on chromosomes 4q25, 6p25, 13q14 and 

very recently chromosome 11. The genes at chromosomes 4q25 and 6p25 have been identified as 

PITX2 and FOXC1. These genes specify migration and differentiation of mesenchymal progenital cells 

of neural crest origin into distinct anterior segment tissues. We present to you a case which came to 

our out-patient department with complaints of diminution of vision which on further investigation 

leads us to a family suffering from this disease from five generations. All the patients gave history of 

having diminution of vision since birth and demonstrated common picture of photophobia, iris 

adhesion, iris holes, prominent Schwalbe’s line, increased intraocular tension and glaucomatous 

changes on the disc on fundus examination. The case report emphasizes the grave importance of 

long-term follow and counseling, as the symptoms may only be a part manifestation of a potentially 

blinding syndrome. 

KEYWORDS: anterior segment dysgenesis, corectopia, iris holes, posterior embryotoxon, iris stromal 

hypoplasia. 

 

INTRODUCTION: Anterior segment dysgenesis is a failure of normal development of the anterior 

segment of the eye. Axenfeld–Rieger syndrome (ARS) (MIM 180500) is an autosomal dominant 

disorder with variable gene expression which affects the development of the teeth, eyes and 

abdominal region. Because of the anterior segment anomalies there is an increased risk of 

glaucoma.[1, 2] 

  Axenfeld anomaly also called posterior embryotoxon, is a congenital anomaly in which 

Schwalbe’s line is anteriorly displaced and is associated with iris bands that extend to the cornea. [3] 

Rieger anomaly is the term used to describe iris and pupillary abnormalities i.e. iris holes and 

corectopia in combination with the findings of the Axenfeld anomaly. [3] Rieger anomaly is associated 

with the late onset of glaucoma.  

If the Rieger anomaly is associated with dental and skeletal abnormalities, the condition is 

called Rieger Syndrome.[3] Recently Axenfeld's anomaly and Rieger's Anomaly/Syndrome have been 

re-classified as Axenfeld-Rieger syndrome as the two conditions have many overlapping features.[3] 

We report an individual who came with the complaints of diminution of vision who later revealed 

that his entire family is suffering from Axenfeld Rieger syndrome. 

 

CASE REPORT: A 30years old adult male came to our outpatient department with the complaints of 

diminution of vision of both eyes. On preliminary examination, right eye showed both ciliary and 
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conjunctival congestion, iris adhesions, iris holes, prominent Schwalbe’s line and a grayish white 

reflex in pupillary aperture his vision was 20/200. 

Left eye showed both ciliary and conjunctival congestion, iris holes, iris adhesions, prominent 

Schwalbe’s line and a white reflex in pupillary aperture his vision in left eye was finger counting close 

to face; in addition he had ciliary staphyloma and a filtering bleb at 12O clock. He was investigated for 

cataract and underwent Left eye temporal small incision cataract surgery with posterior chamber 

intraocular lens implantation although placement of intraocular lens was difficult due to iris holes but 

was uneventful. His postoperative BCVA was 20/200, fundus examination showed mild disc pallor 

with Cup to Disc ratio of 0.7 to 0.8 NRM was irregular and there was nasal shifting of vessels. Cardiac 

anomalies and sensorineural deafness was not seen. 

During the course of his treatment the patient gave history of similar complaints in his family 

members. He also informed that his family has been suffering from diminution of vision since five 

generations. He was advised to bring his family members for examination. 

His great grandfather and grandfather were deceased. His father, sister, brother and their 

children attended the out-patient department along with his cousin brothers, sisters and their 

children. 

Most of them examined showed a common picture of photophobia, iris adhesion, iris holes, 

prominent Schwalbe’s line, increased intraocular tension and glaucomatous changes on the disc on 

fundus examination. None of the patients demonstrated cardiac anomalies or sensorineural deafness. 

These findings were found to be present in three generations and the history given by the patient and 

his relatives suggested that both, their grandfather and great Grandfather suffered from similar 

complaints. 

Based on the history and clinical findings a diagnosis of Axenfeld-Rieger syndrome was made. 

Subsequently the patient’s brother, sister and son underwent trabeculectomy for both eyes. The 

intraocular tension of his nephew was well controlled with anti-glaucoma drugs and all of them were 

advised regular follow up. 

Rest of the family members refused surgical treatment hence were advised medical treatment 

and regular follow up. Cytogenetic and molecular studies could not be done due to patient refusal 

 

DISCUSSION: Axenfeld–Rieger syndrome (ARS) (MIM 180500) is an autosomal dominant disorder 

with variable gene expression. 

In our report this variable expression of the gene is amply demonstrated, the family tree also 

clearly indicates that healthy individuals who married a healthy partner had a normal progeny. In 

two instances in spite of one of the two partners being affected with Axenfeld–Rieger syndrome still 

they had normal children. 

The current and most widely held theory for development of Axenfeld – Rieger Syndrome 

suggests a developmental arrest of specific anterior segment tissues derived from neural crest cells, 

which apparently occurs late in gestation.[3] The result is the retention of a primordial endothelial cell 

layer on portions of the iris and angle structures. Contraction of these endothelial "membranes" leads 

to the associated abnormalities in form and function of the anterior segment structures.[4] 

Main features of Axenfeld – Rieger Syndrome are bilateral developmental ocular 

abnormalities which may be asymmetrical, umbilical cord anomalies, dental abnormalities include a 

reduction in crown size (microdontia), a decreased but evenly spaced number of teeth (hypodontia), 
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and a focal absence of teeth, (oligodontia or anodontia).[5] Facial anomalies include maxillary 

hypoplasia with flattening of the midface and a receding upper lip and prominent lower lip, especially 

in association with dental hypoplasia.[6] 

During our examination we did not find any umbilical, dental or facial anomalies. We also did 

not find any patient who demonstrated cardiac anomalies or sensorineural deafness. 

Ocular manifestations of Axenfeld – Rieger syndrome are typically bilateral and congenital. 

The structures most commonly involved are the peripheral cornea, anterior chamber angle and iris. 

These include iris stromal hypoplasia, ectropion uveae, corectopia, full-thickness iris defects, severe 

iris atrophy, prominent, anteriorly displaced Schwalbe's line and extensive peripheral anterior 

synechiae.[3]  

The atrophy and iris hole formation typically occur in the quadrant away from the direction of 

the corectopia. Glaucoma develops in nearly 50% of cases, usually during early childhood or early 

adulthood, due to an associated angle anomaly or secondary synechial angle closure.[3] Schlemm's 

canal may be small or absent, development of trabecular meshwork is aberrant and extracellular 

matrix is altered.[2] 

All our patients demonstrated ocular findings in the form of, iris adhesion, iris holes, 

prominent Schwalbe’s line, increased intraocular tension and glaucomatous changes on the disc on 

fundus examination. Some of them however had leucomatous corneal opacities, ciliary staphyloma 

and calcific band keratopathy. 

Several different gene mutations, encoding for transcriptional regulators have been 

described. Three chromosomal loci have been demonstrated to link to Axenfeld Rieger syndrome and 

related phenotypes. These loci are on chromosomes 4q25, 6p25, 13q14 and very recently 

chromosome 11.[7-10] The genes at chromosomes 4q25 and 6p25 have been identified as PITX2 and 

FOXC1.[8] About 40% of Axenfeld - Rieger sufferers display mutations in one of the genes known as 

PAX6, PITX2 and FOXC1. These genes specify migration and differentiation of mesenchymal 

progenital cells of neural crest origin into distinct anterior segment tissues. 

In our case cytogenetic and molecular studies could not be done due to patient refusal and 

incurring expenses. 

 

CONCLUSION: The ocular and systemic features of Axenfeld-Rieger syndrome are well described in 

literature. The condition can lead to gradual and irreversible visual loss due to associated glaucoma 

and needs specialist care and careful monitoring. The primary area of concern regarding the 

management of ocular defects in a patient with the Axenfeld –Rieger syndrome is early detection and 

control of the associated glaucoma. 

 Intraocular pressure elevation most often develops between childhood and early adulthood, 

but it may appear in infancy or, in rare cases, not until late adulthood.[3] Patients with the Axenfeld – 

Rieger syndrome must be followed to detect glaucoma throughout their lives. Our case emphasizes 

the grave importance of long-term follow and counseling, as the symptoms may only be a part 

manifestation of a potentially blinding syndrome. 
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Figure 1: Family tree of the affected family. 
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Figure 2: 5th generation family member showing corectopia & prominent schwalbe's line. 

 

 
 

 

 

Figure 3: 4th generation family member showing corectopia, prominent schwalbe's line, 

ciliary staphyloma & corneal edema. 
 

 
 

 

 

Figure 4: 4th generation family member showing iris holes corectopia and extensive corneal 

opacities. 
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Figure 5: One of the 4th generation family member (brother of the patient who reported to 

OPD) who underwent cataract extraction with PCIOL, showing iris holes and a prominent schwalbe's 

line. 
 

 
 

 

 

Figure 6: 5th generation family member with corneal edema in both eyes secondary to 

extensive iris adhesions. 
 

 
 

  

 

Figure 7: Slit Lamp Photograph showing early Cataract, Prominent iris holes, Corectopia, 

Prominent and anteriorly placed schwalbe's line. 
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Figure 8: Slit Lamp Photograph showing advanced Cataract, multiple iris holes, Corectopia, 

Prominent and anteriorly placed schwalbe's line. 
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