
http://crossmark.crossref.org/dialog/?doi=10.1186/s12886-020-01406-z&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:xuwen2003@zju.edu.cn




The patient received a microincision-phacoemulsification
(Millenium, Bausch & Lomb) and intraocular lens implant-
ation for the cataract on his left eye in Eye Center, the Sec-
ond Affiliated Hospital of Zhejiang University on March
7th, 2019. The operation was performed under topical
anesthesia. A self-sealing temporal limbal micro-incision
(2.0 mm), capsulorhexis of 5.0 mm in diameter, and the
phacoemulsification using the stop-and-chop technique, as
well as an implantation of a hydrophobic aspheric
posterior-chamber intraocular lens with + 14.0 Diopter
(Akreos AO, Bausch&Lomb MI60,USA), were performed.
Data regarding the microscope-light exposure time (27
min), the average phacoemulsification time (APT) (1.58
min) and the intraoperative measurements of phaco energy
(MPE) (10%) were recorded at the end of the surgery. Post-
operative treatment included levofloxacin eye drops (Cravit,
Santan Inc. Japan) q.i.d., 1% prednisolone acetate eye drops
(Predacetate, Allergan, India) q.i.d., and diclofenac sodium
eye drops (Sinqi Inc., China) q.i.d for 1 week. At 1 day after
surgery, BCVA became 1.4 (logMAR), while IOP was 18.0
mmHg. At 3 days after surgery, cornea edema was found,
the IOP was increased to 50.0 mmHg, and further treat-
ment was given, including intravenous infusion of 20%
mannitol (250 mL) q.d for 3 days, oral acetazolamide

tablets, eye drops with Brinzolamide (Azopt, Alcon Labora-
tories, Inc.) and carteolol hydrochloride (Otsuka Pharma-
ceutical Co., China) twice a day. At 1 week after surgery
(Fig. 6), the IOP was decreased to 19.5 mmHg. Brinzola-
mide and carteolol hydrochloride were continued, prano-
profen eye drops (Pranopulin, Senju Inc., Japan) q.i.d were
given, and oral acetazolamide tablets were stopped. During
1 to 3 months postoperative following-up, the IOP was
maintained at 16.0–20.0 mmHg. The patient’s UCVA was
improved from 2.0 to 1.0 (logMAR), and BCVA was im-
proved from 2.0 to 0.5 (logMAR). Drugs for the left eye
were discontinued.

No cataract surgery was given on the right eye for the
personal reason except that the anti-glaucoma medica-
tion was continued to maintain a normal IOP.

Discussion and conclusions
ARS represents a clinically and genetically heteroge-
neous group of developmental disorders, which primarily
affect the anterior segment of the eye, often leading to
secondary glaucoma. According to the traditional classi-
fication, ARS covers three subcategories: Axenfeld
anomaly (e.g., posterior embryotoxon, and defect around
anterior segment); Rieger anomaly (e.g., the iris changes

Fig. 1 Obvious nuclear cataract, iris lesions, and the abnormal cornea of both eyes which involved to PMD and morphological irregularity were
shown via the slit-lamp microscope examination of anterior segment. The iris changes included the atrophy and loose arrangement of the iris,
the displaced pupil beneath the nose and hiatus formation

Fig. 2 Gonioscopy suggested characteristic corneal posterior embryotoxon
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like stromal hypoplasia and irregularly shaped pupils
along with features mentioned in Axenfeld anomaly);
and Reiger syndrome (e.g., Rieger anomaly and other
systemic features). The diagnosis of this case should be
Reiger syndrome since he presented ocular anomalies of
Rieger anomaly together with systemic anomalies. His
ocular abnormalities included as follows: small and flat
cornea, corneal PMD, posterior corneal embryonic ring,
iris atrophy, pupil displacement to the nose, abnormal
anterior chamber angle development, cataract formation
in his both eyes, and temporal iris hole formation of the
left eye, while his systemic anomalies referred to midface
abnormalities, hypodontia and redundant periumbilical
skin. Although no obvious corneal embryonic ring was
found under the slit lamp because of the extremely small
cornea at first, we found the presence of corneal embry-
onic ring in the upper anterior chamber angle during
the examination of gonioscopy. Furthermore, the patient
had an anti-glaucoma surgery when he was 20 years old.
We basically knew that the iris hole above his eyes was
left during the surgery. However, it remained unknown
whether this iris hole in the temporal side of his left

eye was congenital or caused by the surgery? After
careful observation by gonioscopy, the iris tissue
around the temporal iris hole of the patient’s left eye
was preliminarily determined to be congenital. After
the communication with the chief surgeon of the anti-
glaucoma surgery, it was further clarified that the hole
was caused by congenital development. Besides, the
iris matrix atrophy in both eyes was added to confirm
the iris lesion.

The clinical manifestations of ARS are somehow simi-
lar to those of iridocorneal endothelial syndrome (ICE).
ICE mainly includes corneal endothelium abnormalities
and iris lesion, which is monocular mostly, and has no
family history generally. Morphological and quantitative
changes of corneal endothelium are often found through
corneal endothelioscopy. This patient had binocular dis-
eases with normal corneal endothelium, which was
2813/mm2, and such data were not consistent with the
diagnosis of ICE. Another important disorder to con-
sider is Peters anomaly, anirido goniodysgenesis, which
is usually bilateral. Patients with this disease may also
present posterior embryotoxon, iris coloboma, aniridia,

Fig. 3 Anterior segment imaging examination showed adhesion of the cornea to the iris in both eyes (white arrow)

Fig. 4 The central visual field examination revealed a defect in the visual field of both eyes
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