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Abstract
We aimed to present a novel case of sectoral ciliary body agenesis and complicated cataract as an embryogenic defect of eye development
diagnosed by ultrasound biomicroscopy. A 20-year-old male patient presented with a complaint of visual impairment in his left eye since
childhood. Slit-lamp examination of the left eye revealed pigment precipitation and focal lens opacities extending from the temporal
quadrant through the posterior lens capsule, blocking the central optical axis. On ultrasound biomicroscopy examination, there was a
hyperechoic reflection belonging to the rudimentary ciliary body structures between 2-5 o’clock in the temporal quadrant. The zonules
could not be visualized in the same location. At all other quadrants of the anterior chamber angle, the ciliary body and zonules were
normal. This is a very rare case of sectoral ciliary body agenesis complicated by cataract. Ultrasound biomicroscopy may be useful for
detecting rare congenital anomalies of the anterior segment, anterior chamber angle, and ciliary body.
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Introduction
The embryological development of the human eye involves
a series of events, beginning with fertilization of the ovum and
continuing through the early postnatal period, in three embryonic
layers: neural ectoderm, neural crest, and surface ectoderm, with
minor contribution from the mesoderm.1 The lens arises from
the surface ectoderm and formation starts with the contact of
optic vesicle at about 3 weeks of gestation.2 The cranial neural
crest is the origin of the ciliary body, including pigmented and
nonpigmented cells and the ciliary smooth muscle, and it starts
to form in the third month as a fold posterior to the progressing
edge of the optic cup.3,4 Developmental defects in embryogenesis
cause ocular malformations in a spectrum from congenital
cataract to anophthalmia.5
In this report, we aimed to present a novel case of sectoral
ciliary body agenesis and complicated cataract as an embryogenic

defect of eye development diagnosed by ultrasound biomicroscopy
(UBM).

Case Report
A 20-year-old male patient presented to our clinic with
a complaint of visual impairment in his left eye since his
childhood. The patient had no ocular or systemic disease, history
of trauma, ophthalmic surgery, or chronic medication. In detailed
ophthalmic examination, best corrected visual acuity (BCVA) in
the right eye was 10/10 with Snellen chart and anterior and
posterior segment evaluation was normal. BCVA in the left
eye was limited to hand motions. His eyes were orthophoric in
primary position, and there was no restriction of eye movements.
Pupillary light reactions were normal. Intraocular pressure
measured by applanation tonometry was 13 mmHg in the right
eye and 12 mmHg in the left eye.
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Slit-lamp examination of the left eye revealed pigment
precipitation and focal lens opacities extending from the temporal
quadrant through the posterior lens capsule and blocking the
central optical axis (Figure 1a).
On UBM examination, there was a hyperechoic reflection
belonging to the rudimentary ciliary body structures between
2-5 o’clock in the temporal quadrant. The zonules could not be
visualized in the same location (Figure 1b). In all other quadrants
of the anterior chamber angle, the ciliary body and zonules
were normal. Media opacities prevented a full fundoscopic
examination.

Discussion
Ocular development starts in the third week of gestation. Any
error in this process can cause congenital ocular malformations.6
In terms of ocular developmental chronology, there’s no direct
connection between formation of the ciliary body and lens other
than their location. Embryologically, the ciliary body consists of
two different tissue layers. The pigmented and nonpigmented
ciliary epithelium derives from the neuroectoderm, while the
ciliary muscles and the stroma derive from the neural crest cells.
The lens is derived from the surface ectoderm. Similarly, lens
formation begins in the third week of gestation as the “lens
placode” and initial development concludes in the seventh
week. Ciliary body formation starts in the third month of
gestation and ends in the fifth month1. Apart from their physical
proximity, another possible connection is the arrival of growing
ciliary processes at the equator and formation of lens zonules
in the fourth month. Therefore, it is thought that in our case
developmental defect occurred primarily in ciliary body and the
lens was affected indirectly.
UBM performed in our patient did not reveal any significant
echogenicity belonging to zonules at the defective site. The
hypoplastic, rudimentary, underdeveloped ciliary body and lack
of connection between the ciliary processes and lens equator,
which must have been there since the fourth month of gestation,
explains the absence of the zonules.
Other than aqueous humor secretion and accommodation,
the ciliary body has another vital function: nutrition of the lens.7
Interestingly, in our case, only the defect site had focal lens
opacities. This may be related to metabolic defects of the lens.
However, in that situation, these opacities should be present
throughout the entire lens. We also believe that the central
pigment precipitation extending through the posterior lens
capsule at the defect site might be the more likely reason for
formation of these opacities.
Chronologically, the pigmented and nonpigmented ciliary
epithelial tissue develop first, followed by the ciliary processes
and zonules, and finally the pars plana, ciliary body stroma,
and ciliary muscles.4 This sequence supports the absence of any
affected tissue other than the defective ciliary pigment layer in
our case.

Figure 1. a) Anterior segment photography of the left eye. b) Radial angle image
of the temporal quadrant of the left eye on ultrasound biomicroscopy

It is clear that there is a difference between prenatal and
postnatal development of nasal and temporal ciliary bodies.8,9
This difference supports the temporal ciliary body defect site
seen in our case. Why the temporal quadrant is affected rather
than the nasal quadrant is another pressing question that has yet
to be answered.
Because this case was unilateral and the defective ciliary body
was not in the closure site of the embryonic fissure, there was a
slight possibility of atypical coloboma. However, the presence
of normal ocular structures other than the ciliary body reduced
this possibility.
UBM is useful in a variety of clinical applications in the
diagnosis of eye diseases, providing detailed cross-sectional
anterior chamber anatomy with high resolution and reproducible
images. In contrast to anterior segment optical coherence
tomography and Scheimpflug imaging, which do not penetrate
past the iris pigment epithelium to a large degree, UBM can
show the exact configuration and position of the iris, ciliary body,
and ciliary processes even in the presence of opaque media.10 In
our case, we diagnosed ciliary body sectoral agenesis by means
of UBM.
To the best of our knowledge, there is no report similar
to our case in the English literature. In the near future it will
be possible to evaluate cases like these more reliably due to
enhanced imaging techniques, developing technology, and
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current embryologic research. Genetic analysis to investigate
mutational defects, which might be associated with sectoral
ciliary body agenesis, could offer valuable information.
In conclusion, this is the first report of sectoral ciliary body
agenesis complicated by cataract in the English literature. UBM
may be useful for detecting rare congenital anomalies of the
anterior segment, anterior chamber angle, and ciliary body.
Ethics
Informed Consent: Obtained.
Peer-review: Externally peer-reviewed.
Authorship Contributions
Surgical and Medical Practices: İlhami Salcan, Ümit Aykan,
Concept: İlhami Salcan, Ümit Aykan, Design: Özgün Melike
Gedar Totuk, İlhami Salcan, Data Collection or Processing: İlhami
Salcan, Analysis or Interpretation: Özgün Melike Gedar Totuk,
Literature Search: Melih Atalay, Writing: Özgün Melike Gedar
Totuk.
Conflict of Interest: No conflict of interest was declared by
the authors.
Financial Disclosure: The authors declared that this study
received no financial support.

316

References
1.

2.
3.

4.
5.
6.
7.
8.

9.
10.

Candy TR. Development of the Visual System. In: Duckman RH, ed.
Visual Development, Diagnosis, and Treatment of the Pediatric Patient.
Philadelphia; Lippincott Williams & Wilkins; 2006:7-34.
Coulombre AJ. The eye. In: De Haan RL, Ursprung H, eds. Organogenesis.
New York; Holt, Rinehart and Winston; 1965:219-240.
Selheyer K, Spitznas M. Surface Morphology of the Human Ciliary Body
During Prenatal Development: A Scanning Electron Microscopic Study.
Graefes Arch Clin Exp Ophthalmol. 1988;226:78-83.
Selheyer K, Spitznas M. Differentiation of the Ciliary Muscle in The Human
Embryo and Fetus. Graefes Arch Clin Exp Ophthalmol.1988;226:281-287.
Fitzpatrick DR, van Heyningen V. Developmental Eye Disorders. Curr Opin
Genet Dev. 2005;15:348-353.
Duke-Elder S, Cook C. Normal and Abnormal Development. Pt 1.
Embryology. System of Ophthalmology Vol.3 London; CV Mosby; 1963:23-4.
Thomson JA, Augusteyn RC. Ontogeny of Human Lens Crystallins. Exp Eye
Res. 1985;40:393-410.
Aiello A, Tran V, Rao N. Postnatal Development of the Ciliary Body and
Pars Plana. A Morphometric Study in Childhood. Arch Ophthalmol.
1992;110:802-805.
McDonnell JM. Ocular Embryology and Anatomy. In: Ryan SJ, ed. Retina.
St. Louis; Mosby; 1989:5-16.
Silverman RH. High-resolution Ultrasound Imaging of the Eye - a review.
Clin Exp Ophthalmol. 2009;37:54-67.

