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Characteristics of open globe injuries in geriatric patients

Geriatrik hastalarda acik goz kiiresi yaralanmalarinin 6zellikleri

Levent TOK,! Ozlem YALCIN TOK,' Dilek OZKAYA,? Elif ERASLAN,?
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BACKGROUND

We aimed to evaluate the etiological and demographic
characteristics of open globe injuries in geriatric patients,
to determine the factors affecting the prognosis and to dis-
cuss the differences between geriatric and young popula-
tions in light of the current literature.

METHODS

The medical files of 30 patients aged 65 years and older
who were treated and followed up for open globe injuries
between 1998 and 2009 were evaluated retrospectively.

RESULTS

The mean age was 73.1 years. Sixty percent of the patients
were male, with a predominance of left eye involvement.
The most common type of trauma was rupture due to a
blunt object. The presenting visual acuity was no light per-
ception in 13 patients, light perception/hand movement in
15 patients and 1/200-19/200 in 2 patients. In a univariate
analysis assessing the effects of demographic and clinical
characteristics on final vision, the wound location, type of
trauma and Ocular Trauma Score were found to be statisti-
cally significant variations.

CONCLUSION

The prognosis of open globe injuries is very poor in ge-
riatric patients. Age-related structural changes and previ-
ous history of surgeries contribute to easy development of
a rupture. During the treatment process, limited recovery
capacity, ocular pathology in patients and low functional
capacity in this age group exert negative effects on the
prognosis.
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AMAC

Acik g6z kiiresi yaralanmasi olan geriatrik hastalarin de-
mografik ve etyolojik dzelliklerini degerlendirmeyi, prog-
nozu etkileyen faktorleri tespit etmeyi ve giincel literatiir es-
liginde geng niifusla farkliliklar karsilagtirmay1 amagladik.

GEREC VE YONTEM

Acik g6z kiiresi yaralanmasi nedeniyle 1998-2009 yillart
arasinda tedavisi ve takibi yapilan 65 yas tizerinde 30 has-
tanin dosyalar1 geriye doniik olarak degerlendirildi.

BULGULAR

Ortalama yas 73,1 yil idi. Hastalarin %60’1 erkekti ve
en fazla sol goz tutulumu vardi. En sik rastlanan travma
tipi kiint nesnelerle olusan yirtilma idi. Hastalarin bagvu-
ru anindaki gérme keskinlikleri 13 hastada 1s1k hissi yok-
ken, 15 hastada 1s1k hissi/el hareketleri, 2 hastada 1/200-
19/200 diizeyindeydi. Demografik ve klinik karakteris-
tiklerin final gérme keskinligi tizerine etkisinin degerlen-
dirildigi tek degiskenli analizde yara yeri, travma tipi ve
okiiler travma skoru istatistiksel olarak anlamli degisken-
lerdi.

SONUC

Acik goz kiiresi yaralanmalarinin prognozu geriatrik hasta-
larda oldukga kotiidiir. Yaga baglh gelisen yapisal degisik-
likler, gecirilmis cerrahiler daha kolay yirtik gelisimine ne-
den olmaktadir. Tedavi siirecinde iyilesme kapasitesinin si-
nirli olmasi, hastalarin beraberlerinde bulunan goz patolo-
jileri ve fonksiyonel kapasitenin bu yas grubunda diisiik ol-
mas1 prognozu kotii yonde etkilemektedir.
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Open globe injury is a common cause of visual im-
pairment and blindness. Ocular trauma is an important,
worldwide and preventable public health problem.!
The cost of ocular trauma to society is related to medi-
cal treatment as well as expenditures associated with
workers’ compensation, lost days of work and produc-
tion time.!! These injuries have a global incidence rate
of approximately 3.5 per 100,000 persons annually,
which leads to an estimated 203,000 open globe inju-
ries every year worldwide.™ Patients with eye injuries
are usually young, and children account for 20-50%
of all ocular injuries.** Usha Vasul” found 81% of
patients aged under 45 years. Patients aged 50 and
above constituted 6.7% of the ocular trauma group in
the study by Ustiindag et al. and 15.2% in the study
by Soylu et al.®¥ There are no data regarding ocular
trauma in elderly patients in the current literature.

The purpose of this retrospective study was to de-
termine epidemiological and clinical characteristics
and outcome of serious eye injuries in Turkish patients
aged 65 years and older who presented to an emergen-
cy department of a referral ophthalmologic service.

MATERIALS AND METHODS

This study was approved by the Local Ethics Com-
mittee of our institution. A review of all cases of open
globe injuries who presented to the emergency unit of
the Ophthalmology Department of Ankara Training
and Research Hospital and Siileyman Demirel Uni-
versity between January 1998 and January 2009 was
undertaken. The chart of each patient was reviewed to
obtain data including a history of ocular injury, patient
demographics (age and sex), involved eye, date of in-
jury, anatomic location of injury, cause of injury, pre-
senting visual acuity, and clinical signs (the presence
of a relative afferent pupillary defect (RAPD), endo-
phthalmitis, hyphema, uveal tissue and vitreous pro-
lapse, traumatic cataract, vitreous hemorrhage, retinal
detachment, intraocular foreign body, and eyelid lac-
eration). The outcome was evaluated in terms of final
best-corrected (Snellen) visual acuity, measured at the
last visit. The definition and classification of ocular
trauma in this study were modified from the Ocular
Trauma Classification Group guidelines and Bir-
mingham Eye Trauma Terminology.!'"™'] Open globe
injuries were classified into four categories as: globe
ruptures, penetrating injuries, intraocular foreign body
injuries, or perforating injuries. Wound location was
defined as zone I if the injury was confined to the cor-
nea including the corneoscleral limbus, as zone II if
the injury was located in the corneoscleral limbus to a
point 5 mm posterior into the sclera, and as zone III if
the injury was located in the sclera posterior to zone II.

In a study of 2500 patients by Kuhn et al.,[" the
Ocular Trauma Score (OTS) was calculated accord-
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ing to the presenting findings of patients. The OTS
was calculated by assigning a raw point value for the
initial visual acuity (no light perception (NLP), light
perception (LP)/hand motion (HM), 1/200-19/200,
20/200-20/50, and >20/40) and then subtracting the
appropriate raw points for each diagnosis of globe
rupture, endophthalmitis, perforating injury, retinal
detachment, and a RAPD (Table 1). Based on the se-
verity of the trauma, a score ranging between 0 and
100 is obtained. A low score is usually obtained after a
severe trauma, which is indicative of a poor prognosis.
In order to allow for an easy assessment in confor-
mity with the OTS, presenting and final visual acuities
were grouped into 5 as NLP, LP/HM, 1/200-19/200,
20/200-20/50 and >20/40.

Statistical Analysis

Data were analyzed with SPSS version 15.0 (SPSS,
Inc., Chicago, IL, US). Statistical analysis of quantita-
tive data, including descriptive statistics, parametric
and non-parametric comparisons, was performed for
all variables. Frequency analysis was performed using
the chi-square test. Univariate chi-square analysis was
performed on the variables of age, gender, cause of in-
jury, mechanism of injury, wound location, presenting
visual acuity, type of injury, OTS category, presence
or absence of eyelid laceration, retinal detachment, a
RAPD, endophthalmitis, vitreous prolapse, hyphema,
lens damage, and uveal tissue prolapse to determine
which of these was associated with visual outcome. In
the univariate analysis, patients were divided into two
groups as those with a final visual acuity of HM or
worse and those with a final visual acuity better than
HM. All P-values were two-sided, and a p-value less
than 0.05 was considered statistically significant.

RESULTS

A total of 30 patients with open globe injuries were
enrolled in this study (18 [60%] male; 12 [40%)] fe-
male). Seventeen (56.7%) left eyes and 13 (43.3%)

Table 1. Calculating the Ocular Trauma Score: variables
and raw points
Variables Raw points
Initial vision
NLP 60
LP/HM 70
1/200-19/200 80
20/200/20/50 90
>20/40 100
Rupture -23
Endophthalmitis -17
Perforating injury -14
Retinal detachment -11
Afferent pupillary defect -10
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Table 2. Cause of injury

Cause of injury n (%)
Blunt injury with wood 8(26.7)
Branch of a tree or a plant 6 (20)
Fall 4(13.4)
Animal 4(13.4)
Fist 2(6.7)
Glass 2(6.7)
Stone 1(3.3)
Metal 1(3.3)
Traffic accident 1(3.3)
Hammer on metal nail 1(3.3)
Table 3. Place of injury

Place of injury n (%)
Farm 19 (63.3)
Outdoors 5(16.7)
Home 5(16.7)
Street 1(3.3)

right eyes were involved. The mean (+standard devia-
tion) age of the patients was 73.06 +5.99 years, with a
range of 65-84 years.

Rupture was the most common type of open globe
injury, with 17 eyes (56.7%). The mechanisms of inju-
ry are shown in Table 2. Injuries were most frequently
caused by a blunt object such as wood, stone or metal,
during a fist assault, or by an animal while milking.
Most of the traumas were caused by a large wood chip
flying into the eye while chopping. 63.3% of all inju-
ries occurred on a farm (Table 3).

Of the falls, 3 patients slipped in the bathroom and
hit their head/eye on the side of the washbasin or fau-
cet, while 1 patient with hypotension fell after getting
out of the bed abruptly at night, hitting the side of the
bed.

Thirty percent (n: 9) of open globe injuries were
zone I, 36.7% (n: 11) zone II and 33.3% (n: 10) zone
III. Presenting visual acuity was NLP in 13 (43.3%)
patients, LP/HM in 15 (50%) patients and 1/200-
19/200 in 2 (6.7%) patients. We observed retinal de-
tachment in 6 patients, the presence of a RAPD in 6,
lens damage in 10, uveal tissue prolapse in 11, hy-
phema of varying degrees of severity in 12, vitreous
hemorrhage in 9, and eyelid laceration in 3. Nine of
the patients had a previous history of cataract surgery.
Among these patients, rupture due to previous surgical
incision was observed in 5 patients who had under-
gone large- incision cataract surgery, and it was found
that the scar tissue extended to the sclera. No cases
presented with post-traumatic endophthalmitis.
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The follow-up period ranged between 6-85 months
(mean: 24.73+24.56 months), and final visual out-
come was recorded at the last visit. The final visual
acuity was NLP in 16 (53.3%) patients, LP/HM in
8 (26.7%), 1/200-19/200 in 5 (16.7%), and 20/200-
20/50 in 1 (3.3%).

In the evaluation of the effects of demographic and
clinical characteristics on final vision, the zone, type
of trauma and OTS were found to be significant varia-
tions according to the univariate analysis (Table 4).

DISCUSSION

The United States population continues to age,
with 37 million people (12.4%) currently over the age
of 65, and 71 million (19.7%) expected in this catego-
ry by 2030. In 2005, almost 500 million (7.3%) people
worldwide were 65 and older. By 2030, this is expect-
ed to increase to almost 1 billion (11.7%).1'¥1 A majori-
ty of the estimated 40 million blind individuals around
the world are in the older age groups. Data on blind-
ness and visual impairment are obtained primarily
from blindness registries and prevalence surveys in
different countries throughout the world. The qualities
of these data vary dramatically between countries, and
comparison of the results from different studies is dif-
ficult. However, all studies indicate an increase in the
prevalence of visual loss and blindness with increas-
ing age.l'Y In developing countries and Eastern coun-
tries, the most common cause of blindness is cataract
and uncorrected refractive error, whereas in Western
countries, the most common cause of blindness is age-
related macular degeneration among Caucasians and
cataract and glaucoma among blacks.!"” Even though
trauma is the most important cause of unilateral blind-
ness in the pediatric age group, it ranks low among the
elderly population. Trauma in the geriatric age group
differs from that in the young age group with regard to
characteristics and prognosis.

In terms of gender, there is a marked predomi-
nance of males in studies including all age groups.
(L1181 However, this predominance disappears with
advancing age. In this study, the male to female ratio
was close to 1:1, whereas the number of females was
found to be higher than that of males in a study by
Andreoli et al.l'! The predominance of males in ocu-
lar trauma among the young age group is a result of
their spending more time outdoors, their employment
in higher risk jobs, alcohol use, and participation in
dangerous sports and hobbies, whereas the rate of risk
for trauma approaches that for females with increasing
age, since they eventually retire and lead a more sed-
entary life. We consider that the gap between genders
closes with increasing age since people move to the
country, and males and females work side by side in
agricultural activities in our country. In this study, the
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Table 4. Univariate analysis of patient characteristics and final visual acuity

Variables Final visual acuity
Better than HM (n=06) NLP / HM (n=24) p Odds ratio (95% CI)

Age (years) 73.83+6.85 72.88+5.92 0.722 0.97 (0.84-1.13)
Age groups (years)

65-74 3 (50) 11 (45.8) - 1.000°

75-84 3 (50) 13 (54.2) 0.605 1.143 (0.273-4.778)
Female/ref. Male 4 (66.7) 8(33.3) 0.184 0.25(0.037-1.668)
Right/ref. Left 2(33.3) 11 (45.8) 0.672 1.692 (0.259-11.07)
ZONE

I 5(83.3) 4 (16.7) - 1.000°

I 1 (16.7) 10 (41.7) 0.043 12.50 (1.09-143.44)

111 0 10 (41.7) 0.04 25.67 (1.16-568.94)
Type of trauma

Penetrating injury 6 (100) 7(29.2) - 1.000?

Rupture 0 17 (70.8) 0.026 30.33 (1.51-609.87)
Presenting visual acuity

NLP 1 (16.7) 12 (50) 0.157 12.00 (0.28-374.86)

LP/HM 4 (66.7) 11 (45.8) 0.509 2.75(0.14-55.17)

1/200-19/200 1 (16.7) 1(4.2) - 1.000°
OTS Category

“1-27 2(33.3) 19 (79.2) 0.043 7.6 (1.068-54.092)

“3” 4 (66.7) 5(20.8) - 1.000°
Retinal detachment 0 6 (25) 0.213 6.70 (0.34-133.60)
Relative afferent pupillary defect 0 6 (25) 0.400 3.67 (0.18-75.75)
Lid laceration 0 3(12.5) 0.635 2.12 (0.10-46.53)
Hyphema 1 (16.7) 11 (45.8) 0.358 3.333(0.443-25.102)
Uveal tissue prolapse 2(33.3) 9(37.5) 0.620 0.833 (0.126-5.504)
Vitreous hemorrhage 0 9(37.5) 0.141 0.714 (0.545-0.936)
Lens damage 3(50.0) 7(29.2) 0.372 3.00 (0.473-19.04)

a: Reference category; CI: Confidence interval.

farm was the most common location of trauma, which
supports this hypothesis. The location of trauma was
noted as farm in 47.4% of the geriatric group patients
in a study performed in our country.® Unlike other age
groups, rupture was the most common type of trauma
in this study. The rate of injuries due to falls also in-
creases in this age group. In a study by Andreoli et
al.,l"”! the rate of open globe injury due to falls was
found to be 4% in the non-geriatric group and 65% in
the geriatric group. This rate was found to be 13.4% in
our study. Systemic hypertension, atherosclerotic dis-
eases and dementia, which are common in the elderly
population, also increase fall-related traumas. The
prognosis is poor in fall-related traumas since blind-
ness can develop in both eyes simultaneously. Addi-
tionally, poor final visual acuity after trauma further
increases not only the risk of falls in geriatric patients
but also the risk of trauma in the other eye and even
the risk of multiorgan trauma.

Because the most common type of trauma was rup-
ture, presenting findings and visual acuity were very
poor. Presenting visual acuity was NLP in 43.3% of
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patients and 1/200-19/200 in only 2 patients. Wound
location tends to be zone I in young patients with open
globe injuries, whereas wound is localized more pos-
teriorly in zones II and III in the geriatric age group. In
this study, 70% of patients had zone II-1II traumas. Ad-
ditionally, previous history of surgeries also worsens
the prognosis in elderly patients. It was also found in
our study that the incisional scar at the site of the pre-
vious surgery was ruptured and extended to the sclera
in 5 patients, and there were no intraocular lenses in 2
patients with large-incision cataract surgery.

In this study, prognosis for traumas in the elderly
population was found to be very poor. In the follow-
ups, a visual acuity of 1/200-19/200 or better was found
in only 20% of patients. When the factors influencing
final visual acuity were evaluated, remarkable differ-
ences were observed between other age groups. Previ-
ous studies of all age groups have emphasized a strong
association between presenting visual acuity and final
visual acuity. If the presenting visual acuity is good,
so is the final visual acuity. However, in this study, no
statistically significant correlation was found between
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presenting visual acuity and final visual acuity, which
can be attributed in part to the small number of our
patients. In this study, anatomic location of the wound,
type of trauma and OTS were found to be statistically
significant variations affecting the final visual acuity.
After trauma to the posterior segment, prognosis was
found to be poor. Zone 11 and zone 111 wound localiza-
tions increased the risk of a final visual acuity of HM
or worse by 12.5- and 25.7-fold, respectively, when
compared to wounds in zone I. A rupture-type injury
increased a final visual acuity of HM or worse by 30-
fold when compared to penetrating injuries. The risk
of a final visual acuity of HM or worse was increased
by 7.6-fold in patients with an OTS lower than 65
compared to those with a better OTS score.

In this study, the mean OTS was 50.1, whereas the
median of the OTS category was found to be 2. The
OTS study is heterogeneous in that it was performed
in all age groups with both open- and closed-globe
trauma. For this reason, the correlation between final
visual acuity and the OTS is not as strong in elderly
patients as in other age groups. However, it was found
to be important for the determination of the progno-
sis and prediction of final visual acuity in terms of in-
forming the patient and the family, particularly within
the first few hours of the trauma.

The rate of endophthalmitis after an open globe
injury ranges between 4-12%.12°22 In this study, it is
remarkable that although most of the injuries were
caused by organic materials such as a wood chip and
occurred in the country, no patient presented with en-
dophthalmitis. In the literature, there are few or no ex-
amples of intraocular object in the geriatric age group,
and the most frequent mechanism of trauma is rupture,
which can be explained by a more posterior location of
the wound (zone II or III).["!

The enucleation rate is low despite poor final visual
acuity in the geriatric age group. In our study, only
three patients underwent enucleation. This can be ex-
plained by the fact that geriatric patients have lower
aesthetic expectations than young patients, the risk of
sympathetic ophthalmia is lower in the geriatric age
group than in the young age group because of shorter
life expectancy, and the presence of systemic diseases
restricts the performance of additional surgical inter-
vention.

In geriatric patients, some changes occur in the
function and structure of the eye with advancing age.
The incidence and prevalence of diseases such as age-
related macular degeneration, glaucoma and vascular
occlusive diseases increase dramatically with age.
Some of these changes are condensation of the vitre-
ous gel, changes in corneal tonicity and sensitivity,
scleral rigidity, ciliary body shape and tone, and lens
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selectivity.[*! Age-related changes of the optic nerve
include a decrease in the number of axons, axonal
swelling at the level of the lamina cribrosa, thickening
of the lamina cribrosa, and an increase in elastic fibers.
1 Using HRF, Embleton et al.?¥ found a significant
negative correlation between advancing age and reti-
nal blood volume, neuroretinal rim blood velocity and
lamina cribrosa blood volume. The retinal blood sup-
ply decreases in elderly subjects, and further implies a
net increase in the resistance of the vascular bed and/
or decrease in the total functional vessel diameter.!'*!
In addition, visual function changes include declining
visual acuity and diminished visual field sensitivity.
As a result of these changes, globe rigidity decreases
and eye injuries can occur even after a mild trauma in
the elderly population. In these patients with limited
functional capacity, post-traumatic recovery cannot be
achieved satisfactorily and the prognosis worsens.

In conclusion, prognosis is very poor after an open
globe injury in the geriatric age group. Due to age-
related ocular changes, functional capacity is limited
in patients aged 65 years and older. This capacity is
further decreased by pre-existing ocular diseases. Be-
cause of age-related structural changes, open globe in-
juries can occur even after a mild trauma. In addition,
previous history of ocular surgeries, particularly large-
incision cataract surgery, decreases the resistance of
the globe and contributes to easy development of a
rupture after a trauma. The recovery capacity is low
in these patients with systemic diseases. Additionally,
geriatric patients with normal fellow eye usually do
not accept to undergo further surgical interventions
required after primary repair and do not receive suf-
ficient rehabilitation because of their satisfaction with
the outcome. Due to these above-mentioned charac-
teristics, the geriatric age group is different in terms of
both the etiology and the clinical characteristics of the
trauma. Further comprehensive studies including large
series of patients are required in order to determine the
prognosis in these patients.
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