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Traumatic anterior capsule rupture in a patient with  
Alport syndrome without anterior lenticonus

Faisal A AlTahan, Muath AlRushoud

ABSTRACT

Introduction: To report a rare case of traumatic 
anterior lens capsule rupture in a patient with Alport 
syndrome (AS) occurring in the absence of anterior 
lenticonus, and to highlight the clinical course, imaging 
findings, and surgical considerations associated with the 
inherent anterior capsule fragility of AS.

Case Report: A 24-year-old male with AS presented 
after blunt ocular trauma with glare and reduced vision 
in the right eye. Examination revealed an isolated 
anterior lens capsule defect without cataract formation 
or anterior lenticonus. Over short-term follow-up, the 
defect progressed with early cataract formation and 
anterior nuclear protrusion confirmed on anterior 
segment optical coherence tomography. The patient 
underwent femtosecond laser-assisted capsulotomy 
and phacoemulsification with toric posterior-chamber 
intraocular lens implantation (PCIOL). Surgery was 
uneventful, and postoperative visual acuity and visual 
quality improved with resolution of glare.

Conclusion: Patients with AS possess intrinsically 
fragile anterior lens capsules due to type IV collagen 
defects and may develop anterior capsule rupture even 
without anterior lenticonus. Blunt trauma can precipitate 
isolated capsule dehiscence with minimal initial cataract 
formation, Femtosecond laser-assisted capsulotomy may 
offer enhanced safety in these patients by reducing the 
risk of capsular extension during surgery.
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INTRODUCTION

Alport syndrome (AS) is a rare inherited basement 
membrane disorder characterized by progressive renal 
impairment, bilateral sensorineural hearing loss, and 
a variety of ocular manifestations that arise due to 
mutations in the genes encoding of type IV collagen 
(COL4A3, COL4A4, COL4A5) [1]. Anterior lenticonus, 
which is characterized by anterior protrusion of the lens, 
is considered a pathognomonic ocular sign in patients 
with AS. The anterior capsule of AS patients tends to be 
thinner and significantly more fragile compared to healthy 
populations. Recent studies have shown that the central 
anterior capsule thickness may be as thin as 3 µm [2]. 
This fragility contributes to the high susceptibility of the 
anterior capsule to rupture, which has been documented 
in previous cases to occur spontaneously [3, 4].

CASE REPORT

A 24-year-old male with a known history of AS 
diagnosed at the age of two years due to hematuria 
with progressive bilateral sensorineural hearing loss, 
presented to our clinic one week after sustaining direct 
blunt ocular trauma to the right eye from a ball impact 
while participating in a sport event. He reported 
blurriness of vision and glare in the affected eye. On 
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examination, uncorrected visual acuity (VA) was 20/30 
in the right eye and 20/25 in the left eye. Intraocular 
pressures were 11 mmHg and 12 mmHg in the right and 
left eye respectively.

Anterior segment examination of the right eye revealed 
a quiet conjunctiva and sclera with no evidence of open-
globe injury. The cornea was clear, and the anterior 
chamber was deep and well formed. Notably, an isolated 
small circular defect was observed in the anterior lens 
capsule without formation of cataract (Figure 1). There 
was no evidence of anterior lenticonus in both eyes and 
dilated fundus examination was unremarkable.

Subjective refraction showed plano sphere with −1.67 
D of astigmatism at 167° in the right eye and plano sphere 
with −1.29 D astigmatism at 172° in the left eye. The 
patient was given a 2-week follow-up for reassessment. 
On follow-up visit, the patient reported increase in glare 
and repeated anterior segment examination revealed 
widening of the anterior capsule defect with an early 
cataract formation with faint protrusion of the nuclear 
material anteriorly toward the anterior chamber (Figure 
2). Anterior segment-optical coherence tomography (AS-
OCT) detailed the central anterior capsule defect along 
with faint nuclear protrusion into the anterior chamber 
in the right eye without the presence of an underlying 
anterior lenticonus (Figure 3). The decision to perform 
phacoemulsification with toric posterior-chamber 
intraocular lens (PCIOL) implantation was made. A 
femtosecond-assisted laser was utilized to perform a 5.0-
mm capsulotomy using a selective laser to reduce the 
risk of capsule runout, as the anterior capsule appeared 
fragile. A +19.00 D toric PCIOL was implanted in the 
capsular bag.

On the first postoperative day, the patient’s visual 
acuity was 20/28 with a clear cornea, deep and quiet 
anterior chamber, and the PCIOL was well centered in the 

bag. Two weeks after surgery, at the subsequent follow-
up visit, the patient reported significant improvement in 
vision, reaching 20/22 with resolution of the glare. After 
three months, the postoperative outcome was satisfactory 
with no complications. The patient was kept under close 
observation on a 6-month basis for routine ophthalmic 
assessment.

DISCUSSION

The pathophysiology underlying these changes is 
attributed to mutations mainly in the COL4A5 gene, which 
leads to structural weaknesses not only in the glomerular 
basement membrane but also in other supporting tissues, 
including the lens capsule [5]. Understanding these 
structural alterations in the anterior lens capsule, even 
in patients without anterior lenticonus, is essential to 
provide optimal care with safe surgical outcomes.

Anterior capsule rupture can occur spontaneously 
or after trauma in patients with AS and is usually 
accompanied by a visually significant cataract with 

Figure 1: Slit lamp photo of the right eye at first day of 
presentation showing a localized central circular anterior 
capsule defect without cataract formation or protrusion of 
nuclear material.

Figure 2: Slit lamp photo of the right eye 1-week after initial 
presentation showing an increased zone of anterior capsule 
defect with early cataract formation.

Figure 3: Anterior segment-optical coherence tomography 
(AS-OCT) of the right eye showing the central anterior capsule 
discontinuity, with faint nuclear material protruding through 
the central defect.
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the presence of anterior lenticonus. In our case, the 
patient did not have any evidence of anterior lenticonus. 
However, pre-existing anterior capsule fragility was most 
likely present, as the blunt trauma resulted only in an 
anterior capsule rupture without any significant cataract 
formation or ocular surface injury at the initial visit. 
Although a rare occurrence, traumatic anterior capsule 
rupture in AS patients has been previously documented 
in the literature, with most cases exhibiting varying 
degrees of anterior lenticonus with cataract formation 
and nuclear material extrusion into the anterior chamber 
[6]. However, to the best of our knowledge, there has 
been no previous documentation of an anterior capsule 
rupture in the absence of anterior lenticonus in patients 
with AS.

As previously discussed, the anterior lens capsule 
in individuals with AS shows considerable thinning 
compared to typical structure and anatomy, with these 
patients often having only one-third of the normal 
capsular thickness. In a previous study conducted by 
Sonarkhan et al. in which the excised anterior capsule 
during phacoemulsification was sent for histological 
electron microscopy assessment, which showed multiple 
linear and irregular capsular dehiscences, several of 
which contained fibrillar and irregular electron-dense 
material along with vacuoles [7].

Another ultrastructural study by Bayar et al. in which 
15 patients with AS who underwent phacoemulsification 
were reviewed. Electron microscopy assessment was 
done for those patients and revealed marked thinning 
of the capsule with numerous dehiscences, which aligns 
with previous studies in the literature [8].

Employing meticulous surgical techniques is crucial 
to managing the inherent risks associated with the 
fragile anterior capsule. Aslanzadeh et al. highlighted 
that, during phacoemulsification in patients with AS, the 
capsulorhexis demonstrates a tendency to slightly widen 
or run out [9]. In addition, particular consideration should 
be given to the perioperative setting in these patients, 
as intraoperative cooperation is likely to be suboptimal 
due to the frequently associated hearing impairment, 
making general anesthesia or meticulous communication 
strategies especially important.

In such cases, it is prudent to intervene in a timely 
manner to prevent further cataract formation or prolapse 
of lens material into the anterior chamber, which may 
trigger an inflammatory reaction, causing high intraocular 
pressure and uveitis, such as in cases of phacoantigenic 
glaucoma. In addition, we found that utilizing a laser-
assisted capsulorhexis device intraoperatively helps 
maintain anterior capsule integrity and reduces the risk 
of extension compared to manual capsulorhexis.

CONCLUSION

Patients with AS, even in the absence of anterior 
lenticonus, have a high susceptibility to anterior capsule 

rupture following blunt trauma due to the fragile nature 
of their anterior capsule. Careful preoperative assessment 
and early surgical planning are essential to prevent 
complications and achieve optimal visual outcomes. 
Femtosecond-assisted laser capsulotomy can be a safe 
and reliable method of performing anterior capsulotomy 
particularly in such cases.
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