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ORIGINAL RESEARCH

Carbonated Mineral Water Bottles: An Underrecognized
Cause of Ocular Trauma
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ABSTRACT

This study evaluated the mechanisms, clinical characteristics, and outcomes of ocular injuries associated with carbonated mineral water
bottles. Twenty patients presenting with bottle-related ocular trauma at a tertiary referral center were retrospectively reviewed. Demographic
features, injury mechanisms, ocular findings, management strategies, and visual outcomes were analyzed. The mean age was 37.2 £ 17.4
years, and most patients were male (75%). Injuries were predominantly caused by high-velocity bottle cap impact during opening (80%),
whereas the remaining cases resulted from bottle explosion after impact (20%). Bottle cap injuries were consistently associated with closed-
globe trauma, while bottle explosions caused open-globe trauma in most cases. The left eye was more commonly affected (65%), particularly
in bottle cap-related trauma. At presentation, 55% of eyes had a best-corrected visual acuity of >20/40, increasing to 65% at final follow-up.
Hyphema and traumatic cataract were the most frequent anterior segment findings, whereas commotio retinae was the most common
posterior segment pathology. Most patients were managed conservatively with medical treatment, while a smaller proportion required retinal
laser or surgical intervention. Although visual outcomes were generally favorable, severe injuries could occur, especially following the bottle
explosion. Carbonated mineral water bottle-related ocular trauma represents an under recognized yet preventable cause of eye injury, and
increased public awareness together with simple safety precautions may help reduce these avoidable accidents.
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Karbonath Maden Suyu Siseleri: Gz Travmasinin Fark Edilmeyen Bir Nedeni

OZET

Bu calismada soda siseleri ile iliskili okiiler yaralanmalarin mekanizmalari, klinik ozellikleri ve sonuglart degerlendirilmistir. Ugiincii
basamak bir merkeze soda sigesine bagl okiiler travma nedeniyle basvuran 20 hastanin verileri retrospektif olarak incelenmistir. Demografik
ozellikler, yaralanma mekanizmalari, okiiler bulgular, tedavi yaklasimlart ve gorsel sonuglar degerlendirilmistir. Hastalarin ortalama yasi
37,2 + 17,4 y1l olup, ¢ogunlugunu erkek hastalar olusturmaktayd: (%75). Okiiler travma, ¢ogunlukla, sise agilmasi sirasinda sise kapaginin
yiiksek hizla goze ¢arpmasina bagh gelisirken (%80), geri kalan olgular sisenin patlamasi sonucu meydana gelmisti (%20). Sise kapagina
bagl yaralanmalarin tamamu kapali goz yaralanmasi ile iliskiliyken, sise patlamalar1 genellikle agik goz yaralanmasmna neden olmustu.
Kapaga bagl yaralanmalarda sol goz daha sik etkilenmisti (%65). Basvuru sirasinda gozlerin %55’inde en iyi diizeltilmis gérme keskinligi
>20/40 iken, son kontrolde %65’¢ yiikselmisti. On segmentte en sik hifema ve travmatik katarakt goriiliirken, arka segmentte en yaygin
patoloji kommosyo retina idi. Hastalarin ¢ogu medikal tedavi ile izlenirken, bazi hastalarda retinal lazer veya cerrahi girisim gerekti. Gorsel
sonuglar genel olarak yiiz giildiiriicii olmakla birlikte, 6zellikle sise patlamasma bagl yaralanmalarda ciddi gérme kaybi gelismisti. Soda
siselerine bagl okiiler travmalar, yeterince bilinmeyen ancak onlenebilir bir goz travmasi sebebidir. Toplum farkindaliginin artirilmasi ve
basit giivenlik dnlemlerinin uygulanmasi bu dnlenebilir yaralanmalarin azaltilmasina katk: saglayabilir.

Anahtar Kelimeler: Okiiler travma. Sise kapagi. Soda sisesi. Kapah g6z yaralanmasi. Kommosyo retina.
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mechanisms can cause both blunt and penetrating
ocular injuries, resulting in a wide spectrum of
damage ranging from superficial corneal abrasions to
severe penetrating injuries and intraocular foreign
bodies.

Carbonated mineral water is widely consumed in
Tiirkiye and constitutes a common component of daily
dietary habits, which may partly explain why bottle-
related injuries continue to be encountered in
ophthalmic practice.

Interestingly, although this type of injury is familiar to
ophthalmologists, it has been rarely presented in the
ophthalmic literature, with only a limited number of
reports published since the 1980s'®. Also, the general
public is largely unaware of the potential danger of
carbonated beverage bottles. Given their widespread
use in everyday life and their generally harmless
perception, these injuries may be both under
recognized and underreported.

In this study, we describe the clinical features, injury
mechanisms, and outcomes of ocular trauma related to
carbonated mineral water bottles and drawing
attention to an often overlooked yet everyday source
of injury.
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and follow-up periods were recorded. Final BCVA
was measured at the last follow-up visit.

The study adhered to the tenets of the Declaration of
Helsinki and was approved by the institutional review
board (approval number is 2026/202/7-13).

Materials and Methods

This retrospective study included patients who
presented with ocular trauma related to carbonated
mineral water bottles at a tertiary referral center
between June 2020 and June 2025. Patients with
ocular injuries caused by carbonated mineral water
bottles were included in the study, while those with
incomplete records or trauma unrelated to such bottles
were excluded.

Demographic and clinical data were collected from
medical records, including age, gender, laterality,
mechanism of injury, and time of injury within the
year. Mechanisms of injury were categorized as
projectile bottle cap—related or glass bottle explosion
following a fall. Initial ophthalmic examination
findings were recorded, including best-corrected
visual acuity (BCVA), anterior and posterior segment
findings, the presence of intraocular foreign bodies,
and eyelid laceration. In patients presenting with
decreased visual acuity and a clear visual axis, optical
coherence tomography (OCT) was performed when
clinically indicated. In eyes with media opacity
secondary to hyphema, traumatic cataract, vitreous
hemorrhage, or corneoscleral injury, direct posterior
segment visualization was not possible; therefore,
ocular B-scan ultrasonography was used to evaluate
the posterior segment. Ocular injuries were classified
according to the Birmingham Eye Trauma
Terminology (BETT) as open-globe and closed-globe
injuries. Details of medical and surgical treatments
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Results

A total of 20 eyes from 20 patients were included in
the study. The mean age was 37.2 + 17.4 years (range,
12-80 years). Fifteen patients (75%) were male and
five (25%) were female.

The left eye was affected in 13 cases (65%) and the
right eye in 7 cases (35%). Only 3 injuries (15%)
occurred during the winter season. The mean follow-
up period was 113 days (range, 2-690 days). The
demographic and clinical characteristics of the
patients are summarized in Table I.

Most injuries (16 eyes, 80%) occurred due to high-
velocity impact of a bottle cap while opening
carbonated mineral water bottles, whereas 4 injuries
(20%) resulted from bottle explosion after falling,
leading to ocular damage caused by glass fragments.
All bottle cap injuries were blunt trauma and resulted
in closed globe injuries. Among bottle cap-related
injuries, the left eye was affected in 11 of 16 cases
(68.8%).

In contrast, among the 4 eyes injured due to bottle
explosion, 3 eyes (75%) sustained open globe injuries,
including 2 corneal and 1 scleral laceration, while one
eye (25%) had an isolated conjunctival laceration.
Anterior segment photographs of two patients with
open- and closed-globe injuries are shown in Figure 1.

Figure 1:

Anterior segment photographs of two patients. a: Case
16 with a closed globe injury caused by a bottle cap
impact. Corneal epithelial defect is visible under
fluorescein staining and cobalt blue illumination.

b: Initial presentation of Case 17 with an open globe
injury following a bottle explosion. Scleral laceration
with iris prolapse is observed, along with a laceration
of the lower eyelid. ¢: The postoperative image of
Case 17 after primary surgical repair.

At presentation, best-corrected visual acuity (BCVA)
was >20/40 in 11 eyes (55%), between 20/50 and
20/200 in 2 eyes (10%), between 1/200 and 19/200 in
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Table 1. The details of patients with ocular trauma associated with carbonated mineral water bottles.

Mechanism of | OGI/ . . Initial | Final Treatment Follow-up
No | Age | Sex | Eye injury cal Anterior segment Posterior segment BCVA |BCVA period
1 36 M 0s Bottle cap | CGlI Normal Commot!o refinae, VH, 0.7 1.0 | Topical treatment, LF | 3 months
choroidal rupture
2 54 F oD Bottle cap | CGlI Cormeal edema, Normal 0.7 1.0 Topical treatment | 2 months
hyphema
3 39 M oD Bottle cap | CGlI Conjunﬁ%i!;;erahon’ Commotio retinae 1.0 1.0 Topical treatment 2 days
4 28 M 0S Bottle cap | CGlI Hyphema Normal 0.9 0.9 Topical treatment 2 days
5 43 M 0S Bottle cap | CGlI Hyphema Normal 0.8 1.0 Topical treatment 3 days
6 | 45 | M | OS | Botlecap |col| Comealedema, Obscured CF | 03 |Topical treatment, oral | 5 .o
cataract corticosteroid
7 34 M 0s Bottle cap | CGlI Normal Commotio retinae 0.9 0.9 Topical treatment 4 days
Cormeal edema, Topical treatment, lens
8 15 M 0s Bottle cap | CGI |hyphema, iridodialysis, | Commotio retinae, VH | 0.6 0.9 aspiration + IOL, |23 months
cataract iridodialysis repair
9 31 M 0S Bottle cap CGl Hyphema Obscured P+P+ Topical treatment 2 days
Hyphema, lamellar Topical treatment,
10 | 25 F oD Bottle cap | CGI | corneal laceration, Macular hole HM intravenous 1 month
cataract corticosteroid
. Commotio retinae, .
1 37 M oD Bottle cap | CGlI Microhyphema Retinal tear, VH 1.0 1.0 | Topical treatment, LF |11 months
Microhyphema,
12 | 38 M 0s Bottle cap | CGlI corneal epithelial Commotio retinae 0.4 1.0 Topical treatment 1 month
defect
13 | 12 M oD Bottle cap | CGlI Microhyphema Normal 1.0 1.0 Topical treatment | 2 months
PPV,
14 | 50 M 0S Bottle cap | CGI | Aphakic, mydriasis Dropped I10L CF 0.8 IOL extraction, 6 months
scleral-fixated 10L
15 | 70 M 0s Bottle cap | CGI | Hyphema, cataract Obscured CF 0.2 Phaco + IOL 6 months
6| 3 | M | 0S| Bottecap |ci| ©Omealepihelel Normal 10 | 10 | Topicaltreatment | 9%
17 | 3 F oD Explosion | OGI Sclerazlcl)iceelrla*non " Obscured 0.05 | 0.4 |Primary surgical repair | 11 months
18 | 15 M 0S Explosion | OGI | Corneal laceration Normal 0.2 0.7 Topical treatment, 4 months
bandage contact lens
19 | 80 F 0S Explosion | CGI |Conjunctival laceration Normal 0.5 0.5 Topical treatment 1 month
20| 30 | F | oD | Explosion |ogi| Comeallaceration, Obscured 005 | o015 | lopicaltieatment, |, o
cataract bandage contact lens

OGI: open globe injury, CGI: closed globe injury, BCVA: best corrected visual acuity, M: male, F: female, OD: oculus dexter, OS: oculus
sinister, VH: vitreous hemorrhage, LF: Laser photocoagulation, IOL: intraocular lens, PPV: pars plana vitrectomy, Phaco:

phacoemulsification, CF: counting fingers, HM: hand motion

5 eyes (25%), and at the level of hand motion or light
projection in 2 eyes (10%). At final follow-up, BCVA
was >20/40 in 13 eyes (65%), between 20/50 and
20/200 in 4 eyes (20%), and between 1/200 and
19/200 in 2 eyes (10%).

In addition to globe injury, eyelid lacerations were
present in 4 patients (20%). The most common
anterior segment findings were hyphema (55%) and
traumatic cataract (25%). The most frequent posterior
segment findings included commotio retinae (30%),
vitreous hemorrhage (15%), and retinal tear (10%).
Other anterior and posterior segment findings are
presented in Table II.

Medical treatment alone was sufficient in 13 patients
(65%), while 7 patients (35%) required additional
laser or surgical interventions. All patients received
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topical corticosteroids, antibiotics, and cycloplegic
agents. Systemic corticosteroids were administered in
two patients.

Bandage contact lenses were applied in two patients
with lamellar corneal lacerations. One patient with a
scleral laceration underwent emergent primary
surgical repair. Among five patients with traumatic
cataract, two underwent cataract surgery; in one of
these cases, iridodialysis repair was performed
concurrently. The remaining three patients were
managed conservatively due to non-visually
significant lens opacities.

Peripheral retinal tears developed in two patients and
were treated with laser photocoagulation. Vitreous
hemorrhage occurred in three patients following blunt
trauma and resolved spontaneously without surgical



intervention in all cases. One patient developed
intraocular lens (IOL) dislocation into the vitreous
cavity following trauma and underwent pars plana
vitrectomy with removal of the dislocated IOL and
scleral fixation of a three-piece IOL using the Yamane
technique. A traumatic macular hole developed in one
patient, who was lost to follow-up after one month
without undergoing surgery (Figure 2).

Table II. Distribution of ocular findings in eyes with
bottle-related trauma.

G. Ucan Giindiiz and S. Seyis

Fundus visualization was not possible in five eyes due
to hyphema and/or traumatic cataract. Ocular
ultrasonography demonstrated an attached retina and
choroid in all of these cases.

At initial examination, macular commotio retinaec was
identified in five eyes and peripheral commotio retinae
in one eye. Optical coherence tomography (OCT) was
performed in all eyes with macular involvement.
According to the classification described by Ahn et al.
(2013), all cases were categorized as Grade 1
maculopathy (Figure 2). OCT findings resolved within
3—4 weeks, accompanied by improvement in visual
acuity (1.0 in three eyes and 0.9 in two eyes).

Ocular pathology | Frequency (%) (n=20)
Eyelids

Laceration | 4 (20%)
Anterior segment

Hyphema 11 (55%)
Traumatic cataract 5(25%)
Corneal edema 3(15%)
Corneal abrasion 3(15%)
Conjunctival laceration 2 (10%)
Corneal laceration 2 (10%)
Scleral laceration 1(5%)
Traumatic aphakia 1(5%)
Iridodialysis 1(5%)
Posterior segment

Commotio retinae 6 (30%)
Vitreous hemorrhage 3(15%)
Retinal tear 2 (10%)
Choroidal rupture 1(5%)
Macular hole 1(5%)

Figure 2:
Optical coherence tomography (OCT) sections of
selected patients exposed to blunt trauma caused by a
bottle cap. a: In Case 12, who sustained a bottle cap
injury to the left eye, subtle changes are observed on
OCT. The findings are consistent with Grade 1
commotio retinae, showing hyper-reflectivity of the
outer retina and loss of the thin hypo-reflective optical
space. b: One month later, OCT of the same patient
demonstrates the complete recovery of the outer
retinal layers. c: In the left eye of Case 8, increased
hyperreflectivity of the outer retinal layers is more
prominently observed on OCT. d: In Case 10, a
traumatic macular hole is observed in the right eye
following blunt trauma.
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Discussion and Conclusion

In this study, we presented the clinical characteristics,
mechanisms, and outcomes of ocular injuries
associated with carbonated mineral water bottles,
highlighting an under recognized yet potentially
preventable source of ocular trauma. Our findings
demonstrate that bottle cap—related injuries constitute
the majority of cases and are predominantly associated
with blunt, closed globe injuries, whereas injuries
caused by bottle explosion tend to result in more
severe, open globe injury.

One of the interesting observations in our series was
the predominance of left eye involvement (68.8%),
particularly in bottle cap—related injuries. Similarly, in
the study by Erdurman et al., the left eye was affected
in 75% of the cases. > This finding may be explained
by common behavioral patterns during bottle opening.
Most individuals are right-hand dominant and tend to
hold the bottle with their left hand while opening it
with the right hand. As a result, the bottle is positioned
closer to the left side of the body, placing the left eye
at greater risk of direct impact from a rapidly released
cap. Although this hypothesis has not been extensively
explored in the literature, it is consistent with
ergonomic positioning and may explain the
asymmetric distribution of injuries observed in our
cohort. However, due to the retrospective design of
the study, information regarding patients’ hand
dominance and bottle-opening techniques was not
available in the medical records. Therefore, the
observed predominance of left-eye injuries could not
be directly correlated with individual hand dominance.
Our proposed explanation is based on the well-
established predominance of right-hand dominance in
the general population and should be considered a
plausible hypothesis rather than a confirmed causal
relationship.

Another noteworthy finding was the seasonal
distribution of injuries. Only a small proportion of
cases occurred during the winter months. This may be
related to increased consumption of carbonated
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beverages during warmer seasons. While seasonal
variation in ocular trauma has been reported in other
contexts, the association with beverage consumption
patterns represents a more specific and behavior-
driven risk factor in this setting.”"

The mechanism of injury also provides important
clinical insights. Bottle cap—related trauma uniformly
resulted in closed globe injuries, most commonly
presenting with hyphema and commotio retinae,
whereas bottle explosion was associated with a higher
rate of open globe injuries, including corneal and
scleral lacerations. This distinction 1is clinically
relevant, as it reflects the difference between high-
velocity focal impact and multi-directional injury
caused by glass fragments. Similar mechanisms have
been described in studies evaluating pressurized
container-related injuries, where sudden release of
internal pressure can generate significant kinetic
energy and lead to severe ocular damage.'® "

The visual outcomes in our series were generally
favorable, particularly in cases of closed-globe injury.
Most patients achieved a final visual acuity of 20/40
or better, and commotio retinae cases demonstrated
complete structural and functional recovery within
weeks. These findings are similar with previous
reports indicating that mild forms of commotio
retinae, especially those classified as Grade 1 on OCT,
tend to have a good prognosis.'*"

In contrast, more severe injuries such as open globe
trauma, intraocular lens dislocation, and macular hole
required surgical intervention and might have more
limited visual improvement.

The generally favorable visual outcomes observed in
this cohort may be partly explained by the
predominance of closed-globe injuries, which
accounted for the majority of cases. Compared with
open-globe injuries, closed-globe trauma is typically
associated with less extensive structural damage and a
better visual prognosis.

Importantly, our findings also underscore the
preventable nature of these injuries. Several simple
precautions may significantly reduce the risk of ocular
trauma associated with carbonated beverage bottles.
Bottles should not be stored under extreme
temperature conditions, as temperature fluctuations
may increase internal pressure and should not be
shaken. During opening, individuals should avoid
looking directly at the bottle and instead turn their
head away. Care should be taken to maintain a secure
grip and avoid dropping the bottle, as impact-related
explosions may lead to more severe injuries.
Increasing public awareness of these basic safety
measures could play a key role in reducing the
incidence of such preventable injuries. The use of
more durable bottle materials, avoidance of thin glass
containers, and safer screw-cap designs may further
decrease the bottle-related ocular injuries. More
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visible warning labels could also help raise awareness
of these preventable accidents.

This study has several limitations. First, its
retrospective design and relatively small sample size
may limit the generalizability of the findings. Second,
OCT could not be performed in all patients because of
the clinical conditions at presentation, raising the
possibility that subtle retinal abnormalities, including
mild commotio retinae, may have been missed in
some cases. Third, information regarding individual
hand dominance was unavailable, and therefore the
proposed explanation for the predominance of left-eye
injuries remains speculative. Finally, follow-up
duration varied considerably among patients, and
some individuals were followed for only a few days
after injury, which may have limited the identification
of delayed posterior segment complications, such as
peripheral retinal tears or retinal detachment.

In conclusion, ocular injuries related to carbonated
mineral water bottles represent an under recognized
but clinically relevant form of ocular trauma. While
most injuries are mild and associated with good visual
outcomes, more severe cases may occur, particularly
following bottle explosion. Increased awareness and
simple preventive measures may help reduce the
burden of these avoidable injuries.
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