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Purpose: Superabsorbent water beads can be used in projectile toy guns. We aimed to characterize water bead-related hyphema and
compare the prevalence with other causes of traumatic hyphema.

Methods: In this 10-month retrospective review, we identified 35 consecutive patients with traumatic hyphema presenting to the
emergency department. Cases were grouped by injury mechanism, water bead-related compared with all other causes. Clinical data on
initial presentation and subsequent visits were compared.

Results: In the patients with traumatic hyphema, 8 (23%) cases were due to water bead trauma. Bead-related cases involved
significantly younger patients (16 + 9 years) compared with other cases (32 + 21 years; p = 0.004). No statistically significant
differences were found in peak intraocular pressure (p = 0.14) or need for surgical intervention (p = 0.3). The proportion of hyphema
related to water bead injuries was higher in pediatric (42%) compared with adult patients (10%). The odds ratio of water-bead
hyphema in pediatric compared with adult patients was 6.44 (95% CI:1.15-57.1; p = 0.021).

Conclusion: In this study, approximately a quarter of patients with traumatic hyphema during the study period were water bead—
related, with approximately six-fold increased risk in younger patients. These findings suggest a need for public health awareness
about water bead projectile injuries.
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Introduction

Water beads such as Orbeez (Spin Master Corp., Toronto, Ontario, Canada) are superabsorbent sodium polyacrylate polymer
spheres that expand when exposed to water. Originally designed as children’s toys and sensory tools, their increasing
prevalence has been accompanied by a rise in associated injuries, particularly among pediatric populations.' Reports of
water bead-related trauma have included bowel obstructions when ingested, as these beads continue to expand within the
gastrointestinal tract, leading to potentially life-threatening complications.”

In ophthalmic trauma, water bead projectiles launched from toy guns have been implicated in corneal abrasion, traumatic
iritis, and hyphema.’~> Hyphema can result from blunt or penetrating trauma and may lead to elevated intraocular pressure
(IOP), corneal blood staining, and long-term visual impairment.® While hyphema can also arise from non-traumatic causes,
such as sickle cell disease, clotting disorders, and neovascularization; trauma remains a primary etiology.’

Social media trends have amplified the misuse of these toys, increasing risk of serious ocular injury. The objective of
this study was to examine the characteristics and outcomes of water bead-related traumatic hyphema compared with

other causes of hyphema, with particular attention to the pediatric population.

Methods

This retrospective comparative cohort study compared ocular findings between water bead-related and other traumatic hyphema
in consecutive patients presenting to Sentara Norfolk General Hospital, Eastern Virginia Medical School, and Children’s Hospital
of the King’s Daughters in Norfolk, Virginia (1/1/2024-10/15/2024). The study was approved by the Eastern Virginia Medical
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School Institutional Review Board (IRB # 25-01-WC-0016) and adhered to the Declaration of Helsinki and Health Insurance
Portability and Accountability Act (HIPAA) regulations. Informed consent was waived for this retrospective study, which
conformed to standards for minimal risk research and did not affect patient safety, clinical care, or the rights and welfare of
subjects. To protect patient confidentiality, personal identifiers were removed from spreadsheets used for data analyses and all
reports.

Patients were identified by ICD-10 code H21.0x. Exclusion criteria included spontaneous hyphema without trauma
history, and one patient with a bleach-soaked water bead chemical injury without hyphema was not included in the
analysis. Pediatric patients were defined as under 18 years of age.

Collected data from all patients included date of birth, date of first presentation, date of injury, hospital where they
were seen, race, ethnicity, height (cm), weight (kg), legal sex, sickle cell status, anticoagulant use, best corrected visual
acuity (BCVA), laterality, mechanism (bead-related, other), IOP, hyphema type (microhyphema, layered hyphema, total
hyphema) and other reported injuries. Use of IOP lowering drops, cycloplegia, and surgical procedures were also
recorded. Calculated fields included age at presentation, body mass index (BMI), peak-to-final IOP difference, and
days to hyphema resolution.

Hyphema classification was based on standard classification grading. Grade 0: no visible layering, but there are red
blood cells within the anterior chamber (microhyphema). Grades I-III: layered blood occupying less than one-third to
less than total of the anterior chamber (layered hyphema). Grade IV: total filling of the anterior chamber with blood (total
hyphema). Sickle cell status was determined based on sickle cell testing documented in the medical record.

The primary outcome was the frequency and characteristics of water bead-related hyphema. The secondary outcome
compared water bead-related hyphema to other mechanisms in the pediatric population. Statistical analysis was
performed using RStudio version 12.0 (Posit PBC, Boston, MA). Data findings were presented as mean with standard
deviation. Continuous variables were compared using a two-sample #-test, categorical variables with Fisher’s exact test,
and proportions with the z-test. Odds ratio with 95% confidence interval (CI) was used to compare bead-related hyphema

between pediatric and adult patients. A p-value <0.05 was considered statistically significant.

Results

A total of 35 eyes from 35 patients with traumatic hyphema were identified during the study period (Table 1). Eight
(23%) sustained injuries due to water bead projectiles and 27 (77%) from other mechanisms. Water bead-injured patients
were significantly younger than patients with other causes of hyphema (16 + 9 years and 32 + 21; p = 0.004), more likely
to identify as Black or African American (7/8 [88%] and 10/27 [37%]; p = 0.033), and had a higher proportion of sickle
cell trait or disease (p = 0.004). All patients with water-bead injuries were male (8/8, 100%) compared with 20/27 (74%)
in the non—-water-bead group. This difference did not reach statistical significance (p = 0.27), likely due to the small
sample size. There were no significant differences in ethnicity (p = 0.6), height (p = 0.5), or weight (p = 0.13) between
the water-bead and non-water-bead groups.

There were no significant differences in anticoagulant use (p = 0.5), BCVA at presentation (p = 0.5), time to hyphema
resolution (12410 and 21430 days; p = 0.2), initial [OP (29+17 and 17+6mmHg; p = 0.11), peak IOP (32+17 and 22+7mmHg;
p = 0.14), or use of IOP-lowering drops ([50%] vs [26%]; p = 0.2) for water bead and non-water bead groups, respectively
(Table 1). The water bead group showed a trend toward greater IOP change from peak to final visit (17+17mmHg and
547 mmHg; p = 0.086), with the highest recorded peak IOP of 48 mmHg occurring in this group. Surgical intervention was
required more frequently in the water bead-injured group (3/8 [38%]) than in the non-water bead group (5/27 [18%]); however,
this difference did not reach statistical significance (p = 0.3). Two water bead-injured patients required anterior chamber washout
for elevated intraocular pressure (IOP).

The proportion hyphema related to water bead injuries was higher in pediatric (6/14 [42%]) compared with adult
patients (2/21 [10%]). Table 2 shows a comparison of age groups (pediatric and adult) and mechanism of injury (bead-
related and other). The odds of water-bead injuries being the etiology of the hyphema in pediatric patients was 6.44 times
the odds in adult patients (95% CI:1.15-57.1; p = 0.021).
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Table | Characteristics of Patients and Outcomes of Traumatic Hyphema

Patient Characteristics and Outcomes All Other Injuries | Water Bead Injury | p-value
N =27 N=8
Age at Injury (years), mean + SD 32 £ 21 16 £9 0.004
Race, n (%) 0.068
Asian 2(7) 0 (0)
Black or African American 10 (37) 7 (88)
White 15 (56) I (12)
Ethnicity, n (%) 0.6
Hispanic or Latino 2 (7) I (12)
Not Hispanic or Latino 25 (93) 7 (88)
Height (cm), mean + SD 165.3 £ 19.7 158.7 £ 26.1 0.5
Weight (kg), mean + SD 71.6 + 285 53.8 + 273 0.13
Body Mass Index (BMI), mean + SD 258 £ 9.6 19.8 £ 5.0 0.029
Legal Sex, n (%) 0.2
Female 7 (26) 0(0)
Male 20 (74) 8 (100)
Sickle cell Status, n (%) 0.004
Positive 0 (0%) 1 (12)
Negative 10 (37) 6 (76)
Carrier I (4) 1 (12)
Unknown 16 (59) 0 (0)
Use of Anticoagulants, n (%) 0.5
No 20 (74) 8 (100)
Yes 1 (4) 0 (0)
Unknown 6 (22) 0 (0)
Best corrected Visual Acuity at Presentation, n (%) 0.5
20720, 20/25 I (4),2(7) 1 (13), 0 (0)
20/30, 20/40 6 (22), 4 (15) I (13), 2 (25)
20/50, 20/60 0(0), I 4 1 (12), 0 (0)
20/70, 20/80 0(0), I (4 1 (12), 0 (0)
20/100, 20/150 2(7),1 ¢4 0 (0), 0 (0)
20/400, Counting Fingers 3(1),3 (1) 0 (0), 0 (0)
Hand Motion, Light Perception 2(7), 14 1 (12), 1 (12)
IOP at presentation (mmHg), mean + SD 17+6 29+ 17 0.11
Peak IOP (mmHg), mean + SD 2+7 3217 0.14
(Continued)

Clinical Ophthalmology 2026:20

https:



Aggarwal et al

Table | (Continued).

Patient Characteristics and Outcomes All Other Injuries | Water Bead Injury | p-value
N =27 N=8

IOP-lowering drops used, n (%) 7 (26) 4 (50) 0.2

IOP difference (Peak vs Last Seen) (mmHg), mean + SD 57 17 £ 17 0.086

Days until hyphema resolution, mean + SD 21 £30 12+ 10 0.2

Surgery® needed due to trauma, n (%) 5(19) 3 (38) 0.3

Notes: Statistically significant p values are shown in bold (p < 0.05). *Surgery included vitrectomy (I, 0), anterior chamber washout (0, 2),
globe repair (I, 0), and cataract extraction with IOL placement (3, I) for the non-water bead and water bead groups, respectively.
Abbreviations: N, number of patients; IOP, intraocular pressure; SD, Standard Deviation.

Table 2 Analysis of Water Bead Injury Comparing Pediatric to Adult Population

Age Group Water Bead Injury (n=8) | All Other Injuries (n=27)
Age < 18 years old 6 8

Age 2 18 years old 2 19

Odds Ratio (95% CI)* 6.44 (1.15-57.1)

p-value 0.021

Abbreviation: *Cl, Confidence Interval.

Discussion

In this study, water bead injuries accounted for nearly a quarter of all hyphema cases (23%) and were significantly more
common in pediatric patients, comprising 42% of pediatric trauma-related hyphema. The observed differences in BMI
between groups likely reflect the younger age distribution of water bead-injured patients rather than true biological
susceptibility. Despite similar visual acuity and IOP at presentation, only the water bead group required anterior chamber
washout for elevated IOP. While differences in BCVA, time to resolution, IOP at presentation, surgical intervention rates,
and use of IOP-lowering drops did not reach statistical significance, likely due to small sample size, some differences
may be clinically relevant and warrant further studies for confirmation.

Ocular trauma from toy guns in the pediatric population has been documented, with 6,617 cases reported between
2010-2019.% In 2022, the “Orbeez challenge” went viral on TikTok, encouraging users to shoot water beads with gel
blaster guns. Video of this trend amassed over 255 million views, with 87.2% showing no eye protection.” The resulting
“Orbeez attacks” have been reported nationwide, and while this was a single-center study, these social trends suggest
increased prevalence of water-bead ocular injuries across the country.’

One patient with a bleach-soaked bead was excluded from analysis because of lack of hyphema. Other fluids besides
water may be used to hydrate the beads, suggesting that we likely underestimated the total injuries due to water beads in
our study of hyphema. Use of water bead projectiles soaked in caustic chemicals such as bleach before being fired may
pose a public health risk for other injuries besides hyphema. Limitations of this study include a short study period, small
sample size, and single-institution design, precluding geographic trend analysis. Larger multicenter studies are needed to
clarify the full injury spectrum of water-bead injuries and reach statistical significance in subgroup comparisons.

Conclusion
In this retrospective comparative cohort study, water bead projectiles caused approximately one quarter of all traumatic
hyphema cases during the study period. Bead-related hyphema cases involved significantly younger patients compared with

other hyphema cases, 42% of pediatric trauma-related hyphema cases were related to water bead injuries, and pediatric
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compared with adult patients had approximately 6-fold increased risk of hyphema associated with water bead projectiles.
These findings highlight a public health concern related to superabsorbent water beads.
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