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Abstract 

The implantable collamer lens (ICL, STAAR Surgical Co.) surgery is popular for its effectiveness and safety, but it car-
ries potential risks. This study presents two unreported cases of hyphema after ICL surgery, highlighting the need 
for prompt investigation and management of both hyphema and IOP to prevent ocular damage.
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Introduction
The V4c EVO Visian Implantable Collamer Lens (ICL) 
(Staar Surgical AG, Nidau, Switzerland) is a posterior 
chamber phakic lens with a 360  μm central port, elimi-
nating the need for iridotomy and reducing risks such 
as elevated intraocular pressure (IOP) [1, 2]. Based on 
this design, ICL surgery has gained significant popular-
ity worldwide. Although ICL surgery is not classified as 
a laser refractive procedure, it offers a crucial alternative 
for patients who are not candidates for laser treatments, 
such as those with thin corneas or high refractive errors 
[3–8]. It has been observed that despite its effectiveness 
in correcting moderate to high myopia [3–8], complica-
tions persist. This report presents two cases of hyphema 
following ICL-V4c surgery, which provide clinicians with 
valuable insights into ICL surgery and contribute to a 
more comprehensive understanding of how to optimise 
patient care and outcomes.

Case Presentation
Case 1
Chief Complaint: A 27-year-old visited the hospital for 
re-examination following ICL surgery.

Clinical Signs and Symptoms: She reported experi-
encing transient vision loss in her right eye lasting for 
one hour, without any identifiable trigger, five months 
post-surgery.

Medical History: She denied any history of trauma and 
had no significant past medical issues.

Examination: A physical examination revealed the 
following:

•	 No facial injuries.
•	 The conjunctiva of the right eye showed no signs of 

congestion, and the cornea appeared transparent.
•	 Blood clots were visible in the anterior chamber and 

pupillary area.
•	 A red membranous substance was found in the cen-

tral hole of the V4c lens, along with a blood-like 
attachment on the posterior surface of the V4c lens.

•	 The pupil was round, approximately 3 mm in diam-
eter, with a positive (+) light reflex.

•	 The lens was transparent.
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Diagnostic findings included a noncontact tonometer 
(NCT) reading of 47.9 mmHg and anterior segment opti-
cal coherence tomography (OCT) showing an anterior 
chamber depth of 1.8 mm and a vault of 1.2 mm.

Preliminary Diagnosis: ICL surgery was performed in 
both eyes, right hyphema.

Treatment: Both eyes were immobilized. The patient 
was placed in the Semi-Fowler position. Topical instil-
lation of 0.15% brimonidine eye drops, levofloxacin 
eye drops, and compound tropicamide eye drops were 
administered. Paracentesis of the anterior chamber and 
fluid drainage were performed multiple times. A physical 
examination conducted the next morning revealed the 
following:

•	 Uncorrected distant visual acuity (UCDVA) in the 
right eye was 0.12.

•	 No conjunctival congestion.
•	 Mild corneal edema.
•	 The ICLs were properly positioned.
•	 Pigment on the ICL surface (+).
•	 A small number of blood cells on the lens surface.
•	 Blood clots in the middle and lower parts of the ante-

rior chamber.
•	 Enlarged pupils.
•	 Weak light reflex (Fig. 1A).

Treatments, including anti-inflammatory therapy, 
intraocular pressure control, and immobilization, were 
continued.

Results: The patient was continuously observed and 
followed up. After 10 days, the patient was re-exam-
ined and reported no discomfort. Uncorrected visual 
acuity (UCVA) in the right eye was 1.0, the hyphema 
was absorbed, the ICL was in place, and the lens was 

transparent. Ultrasound biomicroscopy (UBM) suggested 
punctate hyper-echo in the anterior chamber (Fig. 1B).

Case 2
Chief Complaint: A 26-year-old female visited the hospi-
tal for a re-examination following ICL surgery.

Clinical Signs and Symptoms: She reported experienc-
ing sudden blurred vision in the left eye for half an hour 
without any obvious cause, occurring 2 months post-ICL 
surgery in both eyes.

Medical History: She denied any history of trauma to 
the left eye and had no significant past medical history.

Physical examination:

•	 Left eye visual acuity: hand motion (HM)/30 cm.
•	 Oculus sinister (OS): 31 mmHg.
•	 Dusty and pigmented keratic precipitate (KP) on the 

corneal endothelial surface (+++).
•	 Central anterior chamber depth of approximately 3 

corneal thicknesses (CT).
•	 Peripheral anterior chamber depth of about 1/2 CT.
•	 Tyndall effect (+++).
•	 Cells (+++).
•	 Inferior hyphema: approximately 2 mm.
•	 Pupil diameter: approximately 3 mm, with a positive 

light reflex (+).
•	 ICL in place, with surface opacity and pigmentation.
•	 Hematocele in the central hole.
•	 The vault and the fundus were not clear.

Preliminary diagnosis:

1.	 Left hyphema.
2.	 Secondary intraocular hypertension in the left eye.
3.	 ICL surgery was performed in both eyes. Ultrasonog-

raphy showed mild vitreous opacity in the left eye. 

Fig. 1  A Slit-lamp photography of the anterior segment taken on the first day after starting treatment administered in the emergency room. 
Pupillary dilation is due to the use of mydriatic drugs. B After 10 days of treatment, UBM showed that the ICL was well-positioned with a vault 
of 1.03 mm. The anterior chamber revealed punctate hyperechoic foci, suggesting blood cells floating in the anterior chamber, which can be 
clinically corroborated using the slit-lamp
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The patient was hospitalized for observation. Both 
eyes were immobilized, and the patient was placed in 
the Semi-Fowler position. The following treatments 
were administered:

•	Intramuscular injection of spearhead pit viper 
hemocoagulase 1u.

•	Intravenous drip of 20% mannitol, 250 ml.
•	Topical instillation of 0.15% brimonidine eye drops 

and prednisone eye drops.

Treatment: Initially, the patient’s intraocular pres-
sure was normal but later increased again, fluctuating 
between 35 and 38 mmHg, with recurrences of hyphema 
absorption after 2 days. During the observation period, 
fluid drainage of the anterior chamber was performed 
throughout the entire process. Topical instillation of bri-
monidine eye drops, brinzolamide, and timolol maleate 
eye drops was also administered to lower intraocular 
pressure. In addition, prednisone eye drops were given 
for anti-inflammatory therapy. Moreover, UBM showed 
moderate to strong homogeneous echo between the root 
of the iris at the 8–10 o’clock position and the intraocular 
lens (posterior chamber). After 2 days of observation, the 
patient’s visual acuity in the left eye recovered to 1.2, with 
intraocular pressure measuring 18.0 mmHg. The cornea 
was transparent, the central anterior chamber depth was 
measured, the Tyndall effect (+), and a small amount of 
bloody aqueous humor was observed below. The intraoc-
ular lens was clear and in place.

Result: After 7 days of topical instillation of eye drops 
for anti-inflammatory therapy and intraocular pres-
sure reduction, blood cells were still visible in the ante-
rior chamber, and intraocular pressure was maintained 
between 19 and 22 mmHg. Upon re-examination with 
UBM, a small amount of moderate to strong homoge-
neous echo was detected between the root of the iris at 

8–10 o’clock and the intraocular lens in the posterior 
chamber (Fig. 2).

ICL‑V4c implantation surgical procedure
In both cases, the same ophthalmic surgeon performed 
the ICL surgeries under topical anaesthesia with propa-
racaine hydrochloride eye drops. After sterilizing the 
ocular surface and applying a lid speculum, a 2.75  mm 
incision was made at the corneoscleral limbus. The ICL-
V4c was inserted, and the viscoelastic agent was used to 
position it.

Discussion
Hyphema after ICL surgery has been rarely reported, 
despite ICL surgery being widely performed both domes-
tically and internationally for many years. It is widely rec-
ognized in clinical practice for its safe and effective vision 
correction with fewer complications, making it the pre-
ferred surgical option recommended for correcting high 
myopia [4–6, 8, 9]. Currently, most cases of hyphema 
after ICL procedures reported in clinical practice are typ-
ically traumatic [10–12], a possibility ruled out by the two 
patients in this report who denied any history of trauma. 
The second patient experienced recurrent hyphema dur-
ing the observation period, which was clearly unrelated 
to trauma. Non-traumatic hyphema is commonly associ-
ated with drug-related causes, local abnormalities such 
as inflammation, tumors, or hemangiomas, and systemic 
immune diseases like diabetes. Drug-related factorsmay 
involve oral administration of anticoagulant drugs, but 
neither of the patients reported in this study reported 
using systemic or topical medications that affect coagu-
lation function. Local inflammation, including iris-ciliary 
inflammation, iris-ciliary hemangioma, or tumor, may 
be considered. However, neither patient in this case had 
a definitive diagnosis. The two patients did not have any 
immune inflammation, such as rheumatism, nor did 

Fig. 2  A Slit-lamp photography of the anterior segment taken 2 days after admission, showing blood in the anterior chamber. B Image of UBM 
examination taken after 1 week of treatment, revealing punctate hyperechoic foci in the anterior chamber suggesting blood cells floating
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they experience immune decline triggers, such as colds, 
before the onset of the disease. UBM did not reveal any 
obvious iris tumors or hemangiomas. Also, preopera-
tive examinations did not show retinal hemangiomas 
or other predisposing factors that could lead to compli-
cated iris hemangiomas. Uveitis-glaucoma-hyphema 
syndrome(UGH) [13, 14] is also considered a possible 
diagnosis with recurrent symptoms similar to those in 
Case 2. Its pathogenesis may be related to the intraocular 
lens not being smooth enough, causing prolonged fric-
tion with the iris and other tissues, leading to damage 
to the iris and other tissues. This condition is prone to 
recurrence, and in severe cases, the intraocular lens may 
need removal due to poor disease control. However, in 
pre-operative exams, no abnormalities were observed in 
this patient. The slit-lamp examination did not show signs 
typically associated with UGH, such as pigment disper-
sion, iris transillumination, or localized pigment deposi-
tion on the lens, which can result from friction between 
the intraocular lens and iris. Additionally, postoperative 
monitoring, including UBM, confirmed that ICL haptics 
were in the correct position. It is noticed that one paper 
by Zhang Weijie, Li Fang, Zhou Jibo reported [15] that 
UBM reveals the rupture of a ciliary body cyst, which is 
a potentially significant factor that may arise. However, 
in both of our cases, UBM examinations post-surgery did 
not show any obvious damage or rupture of the ciliary 
body. Besides, the fundus did not show macular edema. 
Moreover, neither of the two patients experienced recur-
rence after treatment, which does not entirely align with 
the diagnosis and predisposing factors of UGH.

Additionally, both patients in this case had long-term 
hyphema without any obvious precipitating factors fol-
lowing ICL surgery. Although the prognosis is good 
after treatment, high clinical attention should still be 
paid. Moreover, the ICL may still need to be removed if 
necessary to ensure the patients’ health. Therefore, the 
importance of regular re-examinations should be empha-
sized in clinical practice for patients who have undergone 
ICL surgery [16]. When hyphema symptoms appear, it 
is crucial to actively investigate the causes and promptly 
manage bleeding and intraocular pressure to prevent sec-
ondary damage to eye health from elevated intraocular 
pressure. In these cases, although the cause of bleeding 
is unknown, there is still a noticeable similarity between 
the two patients in that they are both females and experi-
enced hyphema a long time after ICL surgery. Currently, 
there are no reported cases among male ICL patients, 
and there is insufficient evidence to determine whether it 
is related to factors such as the female menstrual cycle or 
arch height. Further observation is necessary to establish 
any potential correlations.

Given the rarity of hyphema after ICL surgery and 
the uncertainties regarding its cause in these cases, it is 
crucial for clinicians to take a careful approach in both 
preoperative planning and postoperative follow-up. Spe-
cifically, when selecting the appropriate ICL, clinicians 
should not only consider the anticipated vault height 
after surgery but also pay close attention to the UBM of 
patient results. It is important to evaluate the shape of 
the anterior segment, including the iris and ciliary body 
morphology, as well as factors such as haptic area, angle 
of haptic, and mechanical forces. By considering these 
additional factors, clinicians can make more informed 
decisions regarding ICL sizing, ultimately leading to a 
safer postoperative outcome for patients.
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