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Abstract
Purpose: This work attempts to investigate the clinical profile as well as consequences of globe rupture, which constitutes a key subclass of
open globe ocular trauma, in pediatric patients as per the Birmingham Eye Trauma Terminology System.

Methods: All pediatric ocular trauma patients with mechanical eye injury who were enrolled at the ocular trauma care center between 2007
and 2019 were included in this prospective cohort study. All anterior and posterior segment findings on presentation, during surgical procedure
and follow up were documented. The international ocular trauma society form was employed to acquire the data through our online MIS, and the
details were exported to Excel sheet. The data were statistically analyzed by performing univariate analysis and cross tabulation with the help of
SPSS 22 software.
Results: Among the 12687 patients with mechanical ocular trauma, 7546 (59.4%) had endured open globe injuries while 5328 (41.9%) had
sustained closed globe injuries. In the former, 818 (10.8%) fell under the globe rupture category and 417 (51%) belonged to the pediatric age group
(0–18 years). The mean age of the patients was 8.4±4.5 years; 283 were males (67.9%) and 134 were females (32.1%). The mean size of the wound
was 6.18 mm. Comparative studies between the pre- and post-treatment data indicated a significant difference in the visual outcome. Out of all, 18
(4.3%) eyes presented with infection.
Conclusion: Based on our findings, it could be inferred that globe rupture subcategory of open globe injury is a important cause of vision loss
in the pediatric age group (45.1% <1/60), with the problem being more widespread among the males (>67.2%) than females. The therapeutic
approach encompasses multiple surgeries and is beneficial in improving the vision of the young patients.
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Introduction
Even though certain researchers have focused on ocular trauma
in rural areas, the issue is more prevalent in the urban setting and
happens to be an important cause of monocular blindness [1]. It is
necessary to build a sound epidemiological database and develop
a good understanding of the causes/outcomes of injury to devise
appropriate strategies for preventing them. The etiology of ocular
injury differs markedly between the urban and rural areas and
needs to be examined closely [2-4]. As eye injuries pose a large,
potentially preventable burden to the victim and the society at
large, we need to channelize our resources to prevent such injuries
and alleviate the burden [3]. Damage to the surrounding ocular
tissues may compromise the visual gain after surgery for managing

the traumatic cataracts, thereby decreasing the success rate when
compared with eyes having non-traumatic cataracts. Traumatic
cataracts are often associated with poor visual outcomes in children
because of the amblyopia and recurrent inflammation. In pediatric
population, the possibility of amblyopia has to be considered as
strabismus, refractive errors, or ocular opacity can result in the
condition [5].
The use of Birmingham Eye Trauma Terminology System
(BETTS) has standardized the definition of ocular trauma [5],
making it possible to compare the visual outcomes following
traumatic cataract surgery and understand the determinants in
predicting the outcomes. Various studies have reported the visual
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outcomes of ocular trauma; however, most were case studies
or involved only a small sample size [6-8]. Globe rupture is a
subgroup of open globe injury with poor prognosis as there are
many determinants which influence the outcome. The objective of
this study is to determine the clinical profile and visual outcome
of the globe rupture subcategory of ocular trauma. Our research
was conducted in a city located along the borders of three Indian
states, namely Gujarat, Madhya Pradesh, and Rajasthan. Qualified
ophthalmologists of our institute provide low-cost eye services
primarily to the 5.3 million poor tribal people residing in the area.

Key Messages:

What was known: Globe rupture subcategory of open globe
injury can cause severe sight loss
What is new

1.
This is analysis of one of very large database of Globe
Rupture in pediatric age group.

2.
Despite of significant improvement in vision following
management severe sight loss is inevitable-45% eyes did not
regain more than 1/60

3.
Significant improvement in visual outcome in zone 1
injuries as compared to zone 3 injuries

4.
Size and shape of wound did not influence but required
number of surgeries influenced outcome.

Materials and Methods

This was a prospective cohort study conducted at a tertiary
referral eye care hospital in Western India. Institutional ethical
approval with informed consent was obtained for this research. All
children aged 18 and under who had experienced mechanical ocular
trauma and had been examined and received surgical treatment
between January 2007 and December 2019 were enrolled. The
globe rupture subgroup of open globe injury data was analyzed.
Globe rupture was defined according to BETTS full thickness
wound caused by blunt object(ref) All details regarding anterior
and posterior segment documented in online format of electronic
medical record. Data regarding both the initial and follow-up
reports were collected using the online World Eye Injury Registry
form [5-7]. The data collected online included demographics of the
patient, including history of the injury and details of the treatment
received. Information on the surgery was also gathered using a
specific pretested online form. Demographic details such as patient
characteristics, activity at the time of injury, cause of injury, and
details of the ocular examination and treatment were entered in
a pretested datasheet. Visual acuity was reported according to
age based on the guidelines issued by the American Association
of Pediatric Ophthalmology. (AAPOS) [9]. The cases were initially
divided into two groups using BETTS, namely open globe, and
closed globe injury. The former was further subcategorized into
laceration and rupture groups. Lacerations of the eyeball were in
turn grouped into perforating injury, penetrating injury, and injury
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involving an intraocular foreign body. Specific data related to the
number of zones of injury, size of wound, number of surgeries
performed, and presence or absence of infection were obtained. In
patients with open globe injury, a two-step surgical approach was
adopted, and the traumatic cataract was operated at the second
sitting. Further management was done according to the anterior
or posterior segment findings. Posterior segment management
depended on the comorbidities found. When the ocular medium
appeared hazy due to inflammation of the anterior vitreous,
capsulectomy and vitrectomy were performed via the anterior/
pars plana route [10,11]. In children younger than 2 years of age,
both lensectomy and vitrectomy via the pars plana route were
performed, leaving a rim of the anterior capsule for the secondary
implant. The same surgical procedures were used to manage
the traumatic cataract. Lens implantation as part of the primary
procedure was avoided in all children younger than 2 years of
age. Such patients were rehabilitated with optical correction, and
a secondary implant was performed after 2 years. All the cases
were examined by a qualified pediatric orthoptist for supportive
amblyopia therapy. All injured patients who were uninfected were
treated by administering topical and systemic corticosteroids and
cycloplegics. The duration depended on the degree of inflammation
in the anterior and posterior segments of the operated eye. The
operated patients were re-examined after 24 h, 3 days, and 1, 2, and
6 weeks to enable refractive correction. Follow-up was scheduled
for post-op day 3, and the frequency was weekly for 6 weeks,
monthly for 3 months, and then every 3 months for 1 year. At every
follow-up, visual acuity was tested according to age as per the
AAPOS guidelines [12]. The anterior segment was examined with a
slit lamp, and the posterior segment was checked with an indirect
ophthalmoscope. All these data exported from electronic medical
records to excel sheet. The Statistical Package for Social Studies
(SPSS 22) was used to analyze the data. The univariate parametric
method was employed to calculate the frequency, percentage,
proportion, and 95% confidence interval (95% CI).

Results

Our cohort consisted of 12687 patients with mechanical ocular
trauma. Of these, 7546 (59.4%) eyes had open globe ocular injuries
and 5328 (41.9%) had closed globe injuries. Among the open globe
injury patients, 818 (10.8%) had globe rupture and 417 (51%)
belonged to the pediatric age group (0–18 years). The mean age of
patients was 8.4 ± 4.5 years; besides, 283 were males (67.9%) and
134 were females (32.1%) (Table-1).
Of the 417 (51%) who fell under the pediatric globe rupture
group,130 (31.5%) patients were under five years of age. Wooden
stick and stone were the most common causative factors for
the injury, which accounted for 49.3% and 16.9 % of the cases,
respectively. Play was the most common activity among the kids
(62.2%) that led to injuries either at home or in other places. In
contrast, domestic (12.2%) and professional (4.6%) activities
were the most frequent causative factors among teens and other
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children. Cornea was the most affected tissue in open globe injury
and accounted for 331 (81.1%) eyes (Table 2).

vitrectomies to manage posterior segment comorbidities.
Comparative studies between the pre- and post-treatment data
indicated a significant difference in the visual outcome (p=0.000)
(Table-3).

Out of the 106 (25.4%) cases that required traumatic cataract
removal during subsequent sessions, 39 (9.3%) eyes necessitated
Table 1: Age and Sex Distribution.

Sex

Age Category

M

<5

47

83

130

Total

134

283

417

>5

Table 2: Wound Location.

87

200
Frequency

Percent

Cornea

292

70

Sclera

23

Total

Table 3: Comparative Study of Visual Outcome Before and After Surgery.

102

24.5

417

100

5.5

Pre Operative Vision

Post Operative Vision

Total

<1/50

1/60-3/60

6/60-6/36

6/24-6/18

6/12-6/9

6/6-6/5

<1/60

178

1

0

10

0

1

190

6/60-6/36

12

6

2

3

0

0

23

1/60-3/60

22

6/24-6/18

52

6/12-6/9
6/6-6/5

0

4

29

10

303

25

10

Total

4

0

<1/60

1/60-3/60

14

0

49

141

6

17

6

102

0

56

2

19

3

417

and zone 3 wound had the worst outcome (p=0.000) (Table 5).
>5

6/6-6/5

27

the mean number of surgeries was 1.8. In terms of visual outcome,
177 (42.4%) eyes regained >6/24, while 190 eyes (45.6 %) did
not regain more than 1/60. In the comparative study performed
according to the zone of injury, we found significant differences in
visual outcome. Zone 1 wound was found to have the best prognosis,

<5

64

21

2

Total

2

63

0

Age Category

6/24-6/18
6/12-6/9

5

3

9

6

6/60-6/36

6

10

2

Table 4: Comparative Study of Visual Outcome According to Age.

1

37

2

It was observed that the vision regain was superior in the older
age group. Of all the cases, 180 (43.2%) required two surgeries, and
Post Operative Vision

0

3

Moreover, a comparative study between the children of
amblyopiogenic age groups reflected a significant difference (p =
0.000) (Table 4).

P=0.000

287

Wound Location
Cornea Sclera

P=0.000

Total

F

190
27
23

38

102

16

19

54

130

Total

287

56

417

Table 5: Zone Wise Distribution.
Zone

Number

Percent (%)

1

340

81.5

2

39
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Table 6: Wound Shape.
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38

9.2

Total

417

100

Shape

Frequency

Percent

Irregular

10

2.4

Lenier

380

91.1

Triradiate

17

4.1

L Shaped
Round
Total

The mean size of the wound was 6.18 mm. On studying the
influence, we did not find significant differences in the size or shape
of the wound. (p=0.56,0.95) (Table 6).

When we compared the outcome with the number of surgeries,
we found significant influence (p=0.008). Out of all, 18 (4.3%) eyes
presented with infection.

Discussion

Our cohort consisted of 417 (51%) eyes amongst pediatric
age group (0–18 years). No study has so far focused exclusively
on the globe rupture subgroup of open globe injuries in pediatric
patients. Most of the researchers have only broadly covered all
the eye injuries in children [13-19]. Besides, several of the studies
are concerned with small case series and are retrospective in
nature [13-19]. Another key feature is that only a limited number
of works have employed cross-sectional design [12]. Although
prospective studies have been carried out in a few instances, they
do not deal solely with globe rupture subcategory of open globe
injuries [10,11,20-23]. The findings of our research contrast with
some previously reported figures. For example, Khokhar et al. have
documented that the prevalence of open globe injury is thrice as
that of closed globe injury. Nonetheless, our research has indicated
a narrower difference between the two, with closed globe and
open globe injuries accounting for 41.9% and 59.4% of the cases,
respectively [8].

According to our findings, which are also in agreement with
those of other researchers such as Shah et al., the visual outcomes of
pre- and post-amblyopia genic age groups differ significantly [11].
Even though Shah et al. have documented that the visual outcome
is superior in case of pediatric closed globe injury patients, we have
uncovered that a vision regains of >6/24 is achieved in 64.2% of the
cases [20]. Investigations that are restricted to open globe trauma
are scarce as most invariably cover overall trauma. As an exception,
Canavan et al. have attempted a prospective study on trauma cases,
but this study too is not limited to the pediatric age group [21].
The current study has stated the mean age of the patients to be 8.4
years. In the present work, the percentage of male patients was
67.9%. Similarly, Serrano has reported 64.9% male patients,10 and
Sharifzadeh has documented a male-to-female ratio of 2.3:1 [22].

6
5

417

1.1
1.2

100

While Serrano has indicated that the proportion of blunt trauma
is as low as 35%, Liu has reported a whopping 71% of open globe
injuries [13]. This contradiction may be attributed to the BETTS
classification. According to Khokher et al., open globe injuries are
thrice as prevalent as closed globe injuries, which may be due to the
underreporting of the latter. In the present research, globe rupture
constituted 10.8% of the eyes [8,12,16]. In the current study, we

observed that while 67.3% of the eyes regained >6/24 visual acuity,
28% did not regain vision beyond 1/60. Serrano has opined that
most of the closed globe injuries do not cause severe visual loss,8
which may due to the lack of severity of the injuries. Onyekonwu
obtained a final visual outcome of >6/18 in 35.1% of the cases; but
this figure is not specific for closed globe injuries [18]. Rapoport et
al. noted only 30.5% open globe injuries in the general population
[23]. According to Puodziuviene, while closed globe injuries were
inferred to be higher in children aged 13-18 years, open globe injury
was more common in the pre-school age group.18 Majority of the
studies have reported that home is the most common location and
play is the most common activity related to the injuries [8,13,16,24].
The most probable mechanism of injury was blunt trauma,

which accounted for 65% of the total cases reported by Mcewans
[25]. Rohr et al. have asserted that the cornea is affected in 54% of
the eyes in case of all types of injuries. However, the current study
has identified that the cornea is affected in 81.1% of the eyes only
with respect to open globe injuries [12]. We are not aware of any
study that has so far examined the influence of size and shape of the
wound on the visual outcome. We have also not come across any
study that has documented the number of surgeries as well as the
comparative differences in visual outcome. Studies have compared
open and closed globe injuries [26] as well as overall outcome and
outcome following blunt trauma [26]. Nonetheless, no specific
study has covered globe rupture in children.

Conclusion

Globe rupture, which is a subgroup of open globe injury, is
an important cause of severe vision loss. The condition is more
common among males and youngsters. Even though treatment has
a significant impact on the visual outcome, many children are facing
serious vision loss even following treatment.
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