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1. Case report

A 90-year-old African American female with prominent long ante-
rior zonules (LAZ) (Fig. 1) underwent phacoemulsification for a com-
bined cataract. She was hyperopic (4 D) and had moderate stage open-
angle glaucoma. LAZ were distributed through 360° on the anterior lens
capsule, and the zonule-free zone (ZFZ) was 2.5–3.0 mm wide (Fig. 2A).
Since it was impractical to avoid the zonules, continuous curvilinear
capsulorhexis was directed through them. At some of the zonules, the
capsule would begin to tear radially along the fibers, but regrapsing it
at those points would re-establish control and break through the zonule
barriers until the capsulotomy was complete. No post-operative com-
plications occurred.

After its collection, the capsular specimen was processed for scan-
ning electron microscopy. Fig. 2B shows an overview of one of the LAZ
fibers, which has branching sub-fibers. Higher magnification (Fig. 3) of
this fiber reveals a regularly-arranged substructure composed of tightly-
packed microfibrils.

2. Discussion

During slit lamp exam, LAZ are observed as fine, radially-oriented
lines on the anterior capsule, often pigmented due to abrasion against
the iris pigment epithelium. Other pigment dispersion signs may occur,
including Krukenberg spindle formation and trabecular pigmentation.
In addition to potential association with late-onset retinal degeneration

(L-ORD)1 and glaucoma,1,2 LAZ also have drawn attention because their
presence reduces the ZFZ. This raises the concern that when fibers are
inevitably severed during capsulotomy, the risk of radial capsular
tearing and intraocular lens dislocation may be increased.3

Current understanding suggests there are at least two phenotypic
LAZ varieties. One type, which is rare, manifests in early adulthood and
may signal predisposition for L-ORD.1 This autosomal dominant LAZ
variety occurs with a serine to arginine (S163R) substitution in the
complement 1q tumor necrosis factor-related protein 5 (C1QTNF5)
gene. Another LAZ subtype, with unknown etiology, is more common in
hyperopic females with age > 50 years.2

Although previous investigation has described the general mor-
phology and distribution of LAZ, as viewed with slit lamp biomicro-
scopy, the substructure and composition of idiopathic, age-associated
LAZ remain unknown.4 We are unaware of any comparable, high-

Fig. 1. LAZ prior to surgery, showing variable central extension (arrows).

https://doi.org/10.1016/j.ajoc.2020.100756
Received 12 February 2020; Received in revised form 21 May 2020; Accepted 24 May 2020

∗ Corresponding author. Marshfield Clinic Wausau Eye Center, 2727 Plaza Drive, Wausau, WI, 54401, USA.
E-mail address: sksiazek@yahoo.com (S. Ksiazek).

1 Marshfield Clinic Wausau Eye Center, 2727 Plaza Drive, Wausau, WI (Present).

American Journal of Ophthalmology Case Reports 19 (2020) 100756

Available online 27 May 2020
2451-9936/ © 2020 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/BY-NC-ND/4.0/).

T

http://www.sciencedirect.com/science/journal/24519936
https://www.elsevier.com/locate/ajoc
https://doi.org/10.1016/j.ajoc.2020.100756
https://doi.org/10.1016/j.ajoc.2020.100756
mailto:sksiazek@yahoo.com
https://doi.org/10.1016/j.ajoc.2020.100756
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ajoc.2020.100756&domain=pdf


resolution images of idiopathic LAZ in the literature. In future studies, it
will be of interest to compare the sub-structure revealed in the current
study with that of normal zonular fibers projecting from the ciliary
body to the lens equator. This case exemplifies the potential sig-
nificance of the idiopathic LAZ trait and provides insight into the zo-
nular substructure.
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Fig. 2. A. Overview of LAZ, showing the small, zonule-free zone (ZFZ) (arrows). B. SEM image of a LAZ fiber with branching sub-fibers.

Fig. 3. A, B. Higher magnification of the LAZ in Fig. 2B, showing its tightly-packed microfibrils.
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