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Case Report
Delayed uveitis after implantable Collamer lens  
Implantation caused by COVID-19 infection: a case report
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Abstract: This report presents a case of uveitis secondary to ankylosing spondylitis (AS) with abnormal exudative 
deposits and pigment adhesion on the surface of an implantable Collamer lens (ICL) in a highly myopic eye fol-
lowing coronavirus disease 2019 (COVID-19) infection. The etiology and treatment were analyzed. A 22-year-old 
male presented with decreased visual acuity in the right eye, having undergone bilateral ICL implantation for high 
myopia 22 months prior. During the COVID-19 pandemic, he developed ocular exudation, pigment deposition, and 
vision deterioration, with a confirmed diagnosis of AS. Therapeutic interventions included anti-inflammatory, antivi-
ral, and corticosteroid therapies. Postoperative uveitis secondary to AS following ICL implantation represents a rare 
complication. COVID-19 infection and concurrent systemic autoimmune disorders were identified as risk factors 
for secondary iridocyclitis. Immunological testing confirmed AS diagnosis. Treatment with sodium hyaluronate eye 
drops, ganciclovir ophthalmic gel, and systemic corticosteroids improved symptoms; however, persistent punctate 
exudates and pigment deposits on the ICL surface exhibited limited resolution. For patients with systemic autoim-
mune diseases or virus-induced uveitis undergoing ICL implantation, preoperative immunological screening should 
be actively performed to minimize postoperative complications. Early comprehensive therapy is critical to prevent 
progressive vision loss and rare transparency alterations of the ICL surface caused by pigment-laden exudates.
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Introduction

Posterior chamber intraocular lens (IOL) im- 
plantation is a common ophthalmic procedure 
that has significantly improved visual acuity. 
However, like many surgeries, it can be associ-
ated with complications, including high or low 
vault, glaucoma, and cataracts. These compli-
cations can not only affect the surgical out-
come but also cause additional pain and incon-
venience to patients [1, 2].

The postoperative immunogenic response is 
often closely related to the development of cor-
tical leakage in cataracts. When this occurs, 
immunocompetent cells are exposed to cry- 
stallin, which the immune system recognizes  
as a foreign substance, triggering a series of 
immune responses including antibody produc-

tion, and sensitized lymphocyte-mediated im- 
mune response. Such immune responses may 
interfere with normal ocular physiology and  
hinder postoperative recovery [2]. Among the 
potential complications, delayed uveitis stands 
out as a relatively rare immune complex-medi-
ated hypersensitivity reaction. Its mechanism is 
complex, involving the deposition of immune 
complexes at localized sites, which triggers  
an inflammatory response. However, it rarely 
leads to surface deposition on the implantable 
Collamer lens (ICL), a characteristic that com- 
plicates diagnosis and treatment [2, 3].

This report presents a case of delayed uveitis 
following ICL implantation and discusses its eti-
ology and management. This case holds signifi-
cant innovation and clinical significance. From 
an innovative perspective, the detailed analysis 
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of this specific case provides a deeper under-
standing of the mechanism underlying delayed 
uveitis after ICL implantation. While previous 
studies have primarily focused on common 
complications, relatively few studies have add- 
ressed this rare condition. The study of this 
case offers a new perspective and contributes 
to the enhancement of the theoretical frame-
work in this field.

Clinically, this analysis holds valuable guidance 
for ophthalmologists in practice. It emphasizes 
the importance of closely monitoring the ocular 
condition of patients after ICL implantation, 
especially for those with high risk factors of 
delayed uveitis, to ensure early detection, diag-
nosis, and treatment. Furthermore, the treat-
ment experience derived from this case may 
serve as a reference for managing similar 
cases, improving the effect and safety of treat-
ment, and mitigating the impact of complica-
tions on patients’ vision and quality of life.

Case 

An 18-year-old male presented with a decade-
long history of blurred vision in both eyes 
underwent bilateral ICL implantation. Pre- 
operative refraction revealed: OD: -9.50 DS/-

toms of right eye redness, photophobia, pain, 
tearing, and decreased vision that occurred 
one month prior following a cold. He had been 
diagnosed with conjunctivitis at a local hospi- 
tal and treated with unspecified eye drops. 
Upon presentation, his visual acuity was 0.5 in 
the right eye (OD) and 1.0 in the left eye (OS), 
with normal intraocular pressure. Slit-lamp 
examination of the right eye revealed no con-
junctival injection, a transparent cornea, a 
moderately deep anterior chamber, no keratic 
precipitates (KP), a round pupil with no light 
reaction, and numerous lipid-like particles as 
well as punctate and linear pigment deposits 
on the ICL surface (Figure 3). The crystalline 
lens was transparent, and the fundus exhibited 
tessellated changes with peripapillary atrophy 
and a C/D of 0.4. The left eye remained unre-
markable. The patient was referred for immu-
nological evaluation, which showed a negative 
Human leukocyte antigen (HLA)-B27 test, a 
C-reactive protein level of 1.38 mg/L, and an 
erythrocyte sedimentation rate of 2 mm/h. A 
diagnosis of ankylosing spondylitis (AS) was 
confirmed. Treatment included: Topical the- 
rapy: Tobramycin/dexamethasone eye drops, 
ganciclovir ophthalmic gel, and levofloxacin  
eye drops (4 times daily); Systemic therapy: 

Figure 1. Preoperative slit-lamp examination of the patient. A: Magnification 
of 10×; B: Magnification of 25×. 

Figure 2. Slit-lamp examination of the patient one month after surgery. A: 
Magnification of 10×; B: Magnification of 25×.

1.00 DC × 15° and OS: -9.25 
DS/-1.00 DC × 175°. Ocular 
examination showed trans- 
parent corneas in both eyes, 
with no abnormalities detect-
ed on corneal topography or 
biomechanical analysis. The 
anterior chamber depth was 
normal, and the fundus ex- 
hibited tessellated changes 
with peripapillary atrophy and 
a cup-to-disc ratio (C/D) of 
0.4. Preoperative slit-lamp 
findings are shown in Figure 
1. Postoperatively, the pa- 
tient achieved a visual acuity 
of 1.2 in both eyes, with nor-
mal intraocular pressure and 
no other complications. The 
slit-lamp examination one 
month after surgery is shown 
in Figure 2.

At 22 months postoperatively, 
the patient returned for a fol-
low-up visit, reporting symp-
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Sulfasalazine and loxoprofen sodium tablets.  
At the 1-week follow-up, uncorrected visual  
acuity (UCVA) in the right eye improved to 0.6, 
with partial absorption of exudates, although 
persistent deposits remained on the ICL sur-
face. The primary indicators of this study in- 
cluded ICL crystal transparency, diopter, and 
anterior segment performance under slit-lamp 
examination. Secondary indicators included 
uncorrected visual acuity, best corrected vi- 
sual acuity, corneal condition, anterior cham-
ber angle (ACA), aqueous humor condition, iris 
condition, lens condition, vitreous condition, 
and fundus condition. Measurement time 
points were established before surgery, one 
month after surgery, and 22 months after sur-
gery. The patient’s eye conditions before sur-
gery, one month after surgery, and 22 months 
after surgery are shown in Table 1. 

Discussion

Implantable Collamer lens (ICL) implantation  
is a common treatment for high myopia in clini-
cal ophthalmology. Although this procedure 
achieves favorable outcomes in most cases, 
some rare complications may still occur after 
operation, among which uveitis with exudation 
and pigmentation on the ICL surface is extre- 
mely rare. Ankylosing spondylitis (As) an ad- 
vanced refractive correction technology, ICL 
has provided clear vision for many patients with 
high myopia. However, despite its success, the 
incidence of postoperative uveitis, although 
very low, is comparable to that of endophthal-
mitis and toxic anterior segment syndrome 
(TASS) [3, 4]. This phenomenon has attracted 
great attention from the ophthalmology com-
munity, as investigating the causes of these 
complications and exploring effective treat-
ment methods are crucial for further standard-

ress response of ocular tissues. Delayed com-
plications are relatively uncommon but often 
present with typical features, such as fibrous 
exudates on the anterior chamber and IOL  
surface. This fibrous exudation may adversely 
affect the patient’s vision by compromising  
the transparency and optical properties of the 
IOL [5]. The pathogenesis of uveitis after ICL 
implantation is considered to differ from the 
early postoperative inflammatory reaction. 
While the early postoperative inflammatory 
response is usually triggered by direct ocular 
tissue damage from the surgical procedures, 
uveitis following ICL implantation is more likely 
to be an immune-mediated response. The me- 
chanism of this immune response is complex 
and may involve the body’s immune system  
recognizing and attacking the intraocular lens 
material [6, 7].

In the present case, the patient developed uve-
itis 22 months after ICL implantation. Notably, 
the onset of uveitis was caused by a cold com-
plicated by conjunctivitis. As a common upper 
respiratory tract infection, a cold can provoke 
systemic and local inflammatory reactions. 
When conjunctivitis occurs, inflammatory fac-
tors may affect the eyes through blood circula-
tion or local diffusion, leading to the recurrence 
of uveitis [7]. During this episode, the patient 
experienced recurrent exudation and pigment 
dispersion. More seriously, the cross-linked pro- 
teins on the ICL surface were destroyed, allow-
ing pigments and other substances to deposit 
on the IOL surface. This deposition not only 
affected the optical properties of the IOL sur-
face but also may have caused further irritation 
and damage to intraocular tissues. In response, 
anti-inflammatory treatments were adminis-
tered, and over time, the pigment and exu- 
dates gradually dissolved, with the patient’s 
vision improving. 

Figure 3. Slit-lamp examination of the patient 22 months after surgery. A: 
Magnification of 10×; B: Magnification of 25×.

izing the ICL surgical proce-
dure and minimizing adverse 
consequences [4].

Postoperative complications 
of posterior chamber intrao- 
cular lens (IOL) generally fol-
low a predictable pattern, with 
most complications occurring 
within two weeks after opera-
tion. During this period, com-
plications may arise due to 
surgical trauma and the st- 
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Table 1. Ocular condition of the patient before surgery, one month after surgery, and 22 months after surgery

Index
Right eye Left eye

Preoperative Postoperative 1 
month Postoperative 22 months Preoperative Postoperative 1 

month
Postoperative 
22 months

Naked vision 0.04 1 0.2 0.06 1 1
Best corrected vision 1 1.2 uncorrectable 1 1 1
Diopter -9.50DS/-1.00DC×15° +0.75/-0.75×140° -2.50/-1.00×175° -9.25DS/-1.00×175° +0.50/-0.25×76° +0.25/-0.25×65°
Corneal condition Clear Clear Clear Clear Clear Clear
Anterior chamber Angle ACA 36.1° 28.9° 23.2° 37.7° 29.6° 25.2°
Aqueous humor Transparent Transparent Transparent Transparent Transparent Transparent
Iris condition Smooth texture, no 

pigment loss
Smooth texture, no 
pigment loss

The texture is blurred, and the exudate is 
visible above the pupil in a linear pattern

Smooth texture, no 
pigment loss

Smooth texture, no 
pigment loss

Smooth texture, 
no pigment loss

ICL implantation No Yes Yes No Yes Yes
ICL transparency No Transparent The surface of ICL is densely covered with 

inflammatory exudation and protein
No Transparent Transparent

Condition of the lens Transparent Transparent Transparent Transparent Transparent Transparent
Vitreous condition Transparent Transparent Transparent Transparent Transparent Transparent
Fundus condition Roughly as usual Roughly as usual Roughly as usual Roughly as usual Roughly as usual Roughly as usual
ACA: anterior chamber angle; ICL: implantable Collamer lens.
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Through a series of examinations and an- 
alyses, the possibility of bacterial infection 
related to the surgery was excluded, which pro-
vided an important basis for follow-up treat-
ment and observation. It is important to note 
that this patient was not initially diagnosed with 
AS, a systemic autoimmune disease that seri-
ously affects the quality of life of patients. AS 
affects not only the joint system but also multi-
ple organs and tissues. Ocular involvement in 
AS often presents as uveitis, especially in 
young to middle-aged men. Uveitis in AS 
patients typically exhibits a recurrent and uni-
lateral pattern, with symptoms such as eye 
swelling, pain, photophobia, lacrimation, and 
associated signs including ciliary body injec-
tion, keratic precipitates, inflammatory cells  
in the anterior chamber, fibrous exudates, and 
adhesions of the pituitary-retrohypophyseal 
and retrohypophyseal areas [8, 9]. These  
symptoms not only cause physical discomfort 
but can also significantly impact vision. 

In this case, the patient had a history of co- 
ronavirus disease 2019 (COVID-19). During  
the pandemic, conjunctivitis developed follow-
ing a cold, leading to symptoms including eye 
swelling, photophobia, pain, tears, and visual 
impairment. Studies have shown that ocular 
infections caused by SARS-CoV-2 often exhibit 
unique pathogenesis. Unlike some viral infec-
tions, ocular infections caused by SARS-CoV-2 
are usually due to the direct invasion rather 
than a secondary immune response [10, 11]. 
Specifically, conjunctivitis linked to COVID-19  
is closely related to the detection of SARS-
CoV-2 RNA in the tears. Feline coronavirus  
has been shown to induce suppurative anterior 
uveitis and vasculitis in several animal mo- 
dels. In COVID-19-associated uveitis, charac-
teristics include diffuse pigmentation on the 
anterior capsule of the lens, white immunopre-
cipitation, angular precipitation, and anterior 
chamber spots. 

From a pathophysiological standpoint, SARS-
CoV-2 primarily infects host cells through its 
spike protein (S protein). The S protein consists 
of two subunits, S1 and S2. During infection, 
transmembrane serine protease 2 (TMPRSS2) 
cleaves the S protein, releasing the S1 subunit 
[12, 13]. The S1 subunit binds to angiotensin-
converting enzyme 2 (ACE2) through the recep-
tor-binding domain (RBD), thereby facilitating 
viral entry into host cells. The S2 subunit pro-

motes the fusion of the virus envelope with the 
host cell membrane, allowing the virus to enter 
the cell for replication. The iris, as a crucial ocu-
lar tissue, expresses ACE2 receptors at high 
levels, making it a primary target for the coro-
navirus [14]. When the virus attacks iris cells, it 
triggers the release of inflammatory cytokines, 
which exacerbate microvascular damage medi-
ated by AS immune complexes, thereby wors-
ening ocular symptoms. 

In this complex context, the ICL used in this 
patient is a biocompatible material composed 
of collagen copolymer. The material generally 
has good biocompatibility and optical proper-
ties, can be well compatible with eye tissues 
under normal conditions, and provides clear 
vision correction effect for patients [14, 15]. 
However, in this case, a series of complications 
such as uveitis occurred due to the combined 
effect of many factors. Although the final out-
come of the surgery was positive, this case  
provides valuable insights for ophthalmology. 
In future clinical practice, close attention sh- 
ould be paid to the eye condition of patients 
with high myopia after ICL implantation, partic-
ularly in special circumstances such as cold 
and infection. Enhanced monitoring and pre-
ventive measures are crucial to reducing the 
risk of complications and ensuring optimal eye 
health and visual recovery for patients.
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