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Abstract 
Introduction'. Penetrating eye injuries represent a 
significant cause of visual loss in the younger age 
groups. Many factors had been associated with poor 
visual outcome in these patients. The aim of this 
review is to evaluate the outcome of penetrating ocular 
injuries and the prognostic factors among patients 
presenting to a tertiary eye care. 
Method: All cases of penetrating ocular injury 
presenting to our institution, over a 10 year period, 
were identif ied by a medical records search. 
Recruitment of cases was by a review of the eye clinic 
emergency register, ward admissions register and 
theatre operations register of the institution. 
Result: One hundred and thirty-five cases (108 males) 
were analyzed with male to 27 female ratio of 4:1. 
The first (31.1 %) and third (31.9%) decades of life 
were most affected. Seventy-two (53.3%) patients 
presented within 24 hours of injury, while only 44 
(35.2%) had surgical repair within 24 hours of 
presentation. The major reason for delay in surgical 
repair was financial. At last follow-up, 20 (14.8%) 
eyes attained best corrected visual acuity better than 
6/18, while 80 (59.3%) had acuity less than 3/60. 
Poor presenting visual acuity correlates well with a 
poor visual outcome in our patients. Four patients 
with delayed p resen ta t ion and f ea tu re s of 
endophthalmitis underwent primary evisceration. 
Conclusion: The visual prognosis in patients with 
penetrating eye injuries in our environment remains 
poor. Late presentation and delayed surgical repair 
are still rampant among our patients. Sustained efforts 
at enlightening the populace on early presentation to 
a health facility after sustaining ocular trauma, and 
subsidizing treatment for indigent patients, may help 
to reduce this burden in our environment. 

Keywords: Eye injuries, Ibadan, penetrating, 
prognostic factors, retrospective, visual outcome. 

Resume 
Les blessures affectant les yeux representent une 
cause significative de la cause de la perte de vision 
chez les groupes des jeunes. Plusieurs facteurs ont 
ete associes avec les rdsultats de la mauvaise vision 
chez ces patients. Le but de cette etude est d'evaluer 
les resultats des blessures oculaires et les facteurs 
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pronostiqucs parmi les patients aux soins visuels 
tertiaires. Toutes les cas enregistres dans les dernieres 
dix ans etaicnt identifies par une recherche dans le 
registre. Le recrutement des cas etait fait par un 
diagnostic cliniques des yeux, admission et chirurgie 
dans rinstitution en sante. Cent trente cinq cas (108 
males) etaicnt analyses dans les proportions de male-
femellc de 4:1. La premiere (31.1 %) et la troisieme 
(31.9%) dizaines de la vie etaicnt les plus affcctes. 
Saxointe douze (53.3%) patients se presentaient dans 
les 24 hcurcs de la blessurc, Iorsque seulement 44 
(35.2%) avaient une reparation chirurgicale dans les 
T heures de leur presentation. La raison du retard 
en chirurgie etait financiere. A la suivi 20 (14.8%) 
des yeux avaient une meilleure correction de P acuite 
visuclle plusde6/18, tandisque 80(59.3%) avaient 
une acuite moins de 3/60. La faible acuite visuelle 
correlait bien avec de resultat visuel faible chez nos 
patients. Quatrc patients se presentant tardivement 
et ayant des symptomes de P endophthalmite 
suivaient une evisceration primaire. Le pronostic 
visuel chez les patients avec des blessures oculaires 
dans notre environnement reste faible. La presentation 
tardive et la chirurgie retardee sont communes parmi 

nos pat ients . Les e f fo r t s soutenues dans la 
sensibilisation des populations sur la presentation 
precoce dans les faci l i tes de sante apres un 
traumatisme oculaire, et un traitement avec subsidie 
chez les patients indigenes peut aider a reduire cette 
souffrancc dans cet environnement. 

Introduction 
Eye injury is a global problem, and penetrating eye 
injury has been a leading cause of monocular 
blindness in both developed and developing countries 
(1-4). The type of ocular injury had been classified 
by the Birmingham Eye Trauma Terminology (BETT) 
study [5] as open or closed globe injury with sub-
classifications. Penetrating eye injury, as defined by 
Kuhn etal (6] is an injury caused by a sharp inflicting 
agent, when a structure of the eye is cut, with only 
one entrance wound. No country is spared from 
traumatic blindness, and, though, the setting may vary 
in different areas, the need for rapid treatment and 
referral to save sight is the same [7,8J. 

Ninety per cent of eye injuries are thought to 
be preventable. Although they rarely result in bilateral 
visual loss, the impact of monocular blindness on the 



6 O i'asina 

populat ion at risk, the productive age group, and 
potential person-days loss of work associated with 
t rea tment are e n o r m o u s [9,10]. Majo r i ty of eye 
injuries have been found to occur at home and in the 
work place [11]. 

P e n e t r a t i n g o c u l a r i n j u r i e s a r e m o r e 
devastat ing, compared with blunt injuries, and as a 
rule, require treatment in the hospital [12,13]. The 
visual outcome of the injured eye largely depends on 
the severity of the initial injury, the first aid treatment 
given, interval between the injury and definitive care, 
quality of the care given and the pre existing ocular 
status [14,15]. Salvin [ 16] described poor prognostic 
indica tors as poor visual acuity at presenta t ion, 
v i t r e o u s h a e m o r r h a g e , re t ina l d e t a c h m e n t and 
endophthalmit is . This review, thus, was carried out 
to evaluate the outcome of penetrating ocular injuries 
in patients presenting to a tertiary eye care, over a 
10-year period. This is with a view to determining 
the visual outcome, which pre- and post-operative 
fac to rs are of p rognos t ic impor tance; and make 
suggest ions for the prevention of such injuries. 

Materials and methods 
R e t r o s p e c t i v e l y , c a s e r e c o r d s of pa t i en t s w h o 
sustained penetrating eye injuries and managed in our 
institution over a 10-year period (January 1998 to 
December 2008), were analyzed. University College 
Hospital is located in Ibadan, the capital city of Oyo 
State, in the south western region of Nigeria. It has a 
vibrant eye department, and serves as a major referral 
centre for specialised eye care, not only for Ibadan 
and its surrounding towns and villages, but the entire 
south western region. Patients seen in the eye unit 
come through referral, although, emergency cases are 
also seen without being referred. Cases were recruited 
by a review of the eye clinic emergency register, ward 
admissions register and theatre operations register of 
the institution. The data retrieved included patients ' 
demographic information, the cause and circumstance 
of injury, extent of injury, intervals between injury 
and time of presentation, and, time of repair, reason(s) 
for delay (>24h) in surgical repair (where such exists), 
visual acuity at presentat ion and last fol low up, 
c o m p l i c a t i o n s of the in jury , v isua l and ocu l a r 
outcomes. Repair of ocular injuries was carried out 
under general anaesthesia, corneal wound was closed 
with 10/0 nylon suture, scleral wound with 8/0 vicryl. 
Prolapsed iris was reposited, if it looked healthy on 
table, otherwise it was abscised. Sof t lens matter 
wash-out was carried out in cases of lens capsule 
rupture; no primary intra-ocular lens was implanted. 
All patients received sub-conjunct iva l antibiotic 
injection at the end of the procedure. 

Statistical analysis 
The data obtained were entered and analyzed, using 
SPSS version 15 (SPSS, Inc., Chicago, IL, USA). 
Results are presented in frequencies, percentages, means, 
standard deviations and ranges. The chi-square test was 
used to compare two categorical variables. Student's t-
test for independent groups was used to test differences 
between two groups, while the one way analysis of 
variance test (ANOVA) was used to compare differences 
among three or more groups. The comparison between 
visual acuity at presentation and last follow-up was 
accomplished with Mc-Nemar-Bowker's symmetry test 
fo r c h a n g e s in r e s p o n s e s , us ing the chi-square 
distribution. All tests were declared significant at the 
5% level using two tailed p-values. 

Results 
A total of 146 patients with penetrating eye injuries were 
identified during the study period. One hundred and 
thirty-five of them had complete data in their case 
records, and were analysed. There were 108 (80%) males 
and 27 (20%) females, a ratio of 4:1 (p=0.697). The 
median age of the group was 18.0 years, (range 9 months 
to 70 years). The age distribution, (Table 1) shows 
injuries trend to occur most frequently in the third decade 
(31.9%), followed by the first decade (31.1 %) of life. 

Table 1: Age group of the cases with penetrating 
eye injury 

Age group N Percentage 
(years) (95% CI) 

0-9 42 31.1(23.2- 39.0) 
10-19 28 20.7 (13.8-27.7) 
20-29 43 31.9 (23.8-39.8) 
30-39 14 10.4 (5 .2-15 .6) 
40+ 8 5.9 (1 .9 -9 .9 ) 
Total 135 

Table 2: Other associated injuries in patients with 
penetrating eye injuries at presentation 

Injury" Frequency Percentage 
m 

Uvea prolapsed 
Hyphema 
Cataract 
Lid laceration 
Endophthalmitis 
Intra ocular foreign body 
Others 
Nil 

" More than one option possible 

The right eye was affected in 45.9%). There 
were no bilateral injuries. Injuries involved mainly 
the corneal (43.7%) and corneo-scleral (41.5%) coats, 
while it was limited to the sclera in 14.8% ot our 

92 
64 
3S 
19 
4 
6 

1 1 
9 

68.1 
47.4 
28.1 
14.1 

3.0 
4.4 
8.1 
1.5 
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patients. Other ocular manifestations included uvea 
prolapse in 92 patients (68.1%), hyphema in 64 
patients (47.4%), and lens involvement in 38 patients 
(28.1%), (Table 2). 

Table 3: Duration before presentation and repair in 
patients with penetrating eye injuries 

Duration before Duration before repair 
presentation 

Duration Fre- Percentage Fre- Percentage 
(hours) quency quency (%) 

<24 72 53.3 44 35.2 
24-72 24 17.8 42 33.6 
>72 39 28.9 39 31.2 
Total 135 100 125 100 

Note: 6 pre-phthysical eyes were not repaired. 4 eyes 
with endophthalmitis were eviscerated. 

Seventy-two (53.3%) patients presented 
within 24 hours of injury, 24 (17.8%) after 24 hours 
but within 72 hours, while 39 (28.9%) presented after 
72 hours. Forty-four (35.2%) eyes had surgical repair 
within 24 hours of presentation, while 39 (31.2%) 
were repaired after 72 hours (Table 3). Primary 
surgical repair was not carried out in ten eyes, six of 
which were pre-phthysical at presentation, while the 
remaining four, with features of endophthalmitis, were 
eviscerated. Reasons for delay in repair are shown in 
the figure, the major constraint being financial 
(80.2%). 

Visual acuities at presentation and at last 
follow-up visit are shown in table 4. Eighty-five 
(63.0%) patients had presenting visual acuity less than 
3/60, of which 22 (16.3%) had nil perception of light. 

Only 4 (3.0%) had acuity of better than 6/18. At last 
follow-up, 20 (14.8%) patients attained best corrected 
visual acuity greater than 6/18, while 80 (59.3%) had 
acuity less than 3/60, of which 34 (25.2%) had nil 
perception of light. There was a significant increase 
in the proportion of patients whose vision improved 
after surgical repair (p<0.0001). 

Eyes with other problems at presentation had 
worse visual outcome, post-operatively. All patients 
presenting with vitreous haemorrhage and intra ocular 
foreign body had visual acuity of nil light perception 
(Table 5) 

R e a s o n s for poor v i sua l o u t c o m e are 
presented in Table 6. All the 80 eyes (100%) had 
corneal opaci ty , whi le 56 (70%) had become 
phthysica! or pre-phthysical. Twenty-eight (35%) had 
compl i ca t ed ca ta rac t and 4 (5%) had re t inal 
detachment. 

The average hospitalization period was 10 
days, and patients were followed up for an average 
of 24.6 weeks (range 12-312 weeks). 

Discussion 
Trauma is a leading cause of blindness in children 
and young adults and also a significant cause of 
blindness in older individuals [ 17J. Despite advances 
in diagnostic and therapeutic methods, ocular trauma 
remains a significant cause of visual impairment [18], 
yet a large proportion of eye injuries are believed to 
be preventable [9,13,191. 

Males are usually engaged in activities and 
vocations with higher risk of ocular injuries, and this 
may account for the higher incidence of injuries in 
them [20,21]. The 80% male preponderance of 
injuries and peak ages of first and third decades of 
life in this review, are consistent with previous studies 
[1,9,12,20,22-25]. 
The commonest site of injury was the cornea, followed 
by the corneo-scleral coat. There is a similar trend in 
other studies. [12,26,27], and it reflects the fact that 
the cornea is the most exposed part of the eye [28]. 

Various factors contributing to the visual 
outcome in ocular injuries include the mechanism of 
the injury, and, the severity of the resultant intra-
ocular damage. Also, the timing and adequacy of 
surgical intervention play great roles in the overall 
visual outcome [29,30]. The greater proportion of 
the injuries in our series resulted from projectile 
objects (shattered glass, metallic and non-metallic 
missiles, gunshot etc), while the remaining 46.7% 
resulted from sharp tipped objects plunging into the 
eye (sharp tipped metallic and non-metallic objects, 
sharp edged instruments, fall on sharp edge of 

Fig . l : Reasons fo r d e l a y ( > 2 4 hour s ) in surgical repair in pa-

tients with o c u l a r i n ju r i e s 

T r e a t m e n t of 

s u r f a c c 
in fec t ion 

Control of 

s y s t e m i c 

hvDer t ens io 

3% 
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Table 4: Visual acuity at presentation and last follow up of penetrating ocular injury cases 

VA 
At presentation 

Frequency Percentage (95%CI) Frequency 
At last follow up 

Percentage (95%CI) p-value 

>6/18 4 3.0 (0.01-5.9) 20 14.8 (8.7-20.9) 
6/18-3/60 16 11.8 (6.3-17.4) 26 19.2 (12.5-25.9) 

0.000 <3/60 85 63.0 (54.7-71.2) 80 59.3 (50.8-67.6) 0.000 
Not possible 30 22.2 (15.1-29.3) 9 6.7 (2.4-10.9) 
Total 135 100.0 135 100.0 

VA= Visual acuity 

Table 5: Post-operative visual acuity of patients with penetrating eye injuries at last follow-up with other ocu la r 
problems 

Injury 

Post operative visual acuity 
>6/18 6/18-3/60 <3/60-LP No light perseption Total 

Frequency (%) Frequency (%) Frequency (%) Frequency (%) Frequency (%) 

Uvea prolapsed 14(15.2) 9 (9.8) 29 (31.5) 
Hyphema 4 (6.3) 2 (3 .1 ) 17 (26.6) 
Cataract 1 (2.6) 6 (15.8) 21 (55.3) 
Lid laceration 0 (0.0) 3 (15.8) 6 (31 .6) 
IOFB 0 (0.0) 0 (0.0) 0 (0.0) 
Others 2 (25.0) 2 (25.0) 1 (12.5) 
Vitreous 
hemorrhage 0 (0.0) 0 (0.0) 0 (0.0) 
Nil 2 (100.0) 0 (0.0) 0 (0.0) 

40 (43.5) 
41 (64.0) 
10 (26.3) 
10(52.6) 
6 (100.0) 
3 (37.5) 

3 (100.0) 
0 (0.0) 

92 (100) 
64 (100) 
38 (100) 
19 (100) 

6 ( 1 0 0 ) 
8 (100 ) 

3 (100) 
2 ( 1 0 0 ) 

IOFB- Intra ocular foreign body 

pavement etc). A s imilar f inding was reported in an 
earl ier s tudy in the sub- reg ion [20J, w h e r e mos t 
injuries resulted f rom project i le ob jec ts - road t raf f ic 
accident, f lying broken bottles, industrial metal and 
furniture chips. 

Table 6: Causes of poor visual outcome (visual 
acuity < 3/60) in patients with penetrating eye injuries 

Cause Frequency Percentage (%) 

Corneal opacity 80 100 
Phthysis bulbi 56 70 
Cataract 28 35 
Retinal detachment 4 5 
Anterior staphyloma 1 1.3 
Ciliary staphyloma 1 1.3 
Vitreous hemorrhage 1 1.3 

A significant n u m b e r of peop le invo lved in 
high risk vocations genera l ly d o not w e a r p ro tec t ive 
eye devices, making them prone to e y e in jur ies (311. 
N o t e w o r t h y in o u r s e r i e s is t ha t , m o s t i n j u r i e s 
occurred under domes t i c set t ing, whi le c a r r y i n g out 
minor repair works . H e n c e , the use of p r o t e c t i v e 
devices should not be l imited to p laces of work , but 
also encouraged in those ca r ry ing out s im i l a r t a sks 
even at home. 

T h e initial visual acuity has been r e p o r t e d 
as a m a j o r p rognos t i c indicator of the visual o u t c o m e 
in pa t ien ts wi th ocu la r t rauma 14,21,32-37]. B e t t e r 
initial v isual acui ty usually reflects mi lder o c u l a r 
t i s s u e d a m a g e , a n d , i hus , en su re s b e l t e r v i s u a l 
o u t c o m e ( 3 3 ] . C o m p a r i n g the v isua l a c u i t y a t 
p r e s e n t a t i o n and last fol low-up, the initial v i s u a l 
acu i ty s ign i f i can t ly a f fec ts the final visual o u t c o m e 
in our pa t ien ts . All four patients with initial v i s u a l 
acui ty > 6 / 1 8 ma in ta ined same visual acui ty at last 
f o l l o w - u p . A l s o , four of sixteen patients wi th v i sua l 
acu i ty 6 / 1 8 - 3 / 6 0 still maintained same at last f o l l o w 
u p w h i l e v isua l acui ty improved to > 6 / 1 8 in ten . 
H o w e v e r , s i x t y - t w o of the eighty-five pa t ien ts w i t h 
visual acui ty < 3 / 6 0 still had poor acuity at last follow -
up, w h i l e e i g h t e e n and five improved to 6 / 1 8 - 3 / 6 0 
a n d > 6 / 1 8 r e s p e c t i v e l y . T h e r e w a s h o w e v e r , a 
s t a t i s t i c a l l y s i g n i f i c a n t inc rease in the o v e r a l l 
p r o p o r t i o n of pa t ien ts whose vision improved a f te r 
su rg ica l r epa i r (pcO.OOOl). 

P a t i e n t s p r e r e n t i n g wi th o t h e r o c u l a r 
p r o b l e m s had p o o r visual outcomes in our series . All 
six e y e s wi th v i t reous haemorrhage and three with 
intra-ocular foreign bodies had acuity of nil perception 
of light at last fo l low-up . Also, 75% of e y e s with 
uvea l p r o l a p s e and about 9 0 % with h y p h e m a had 
acu i ty of <3 /60 . However , the 2 eyes with simple 
c o r n e a l l a c e r a t i o n s a n d n o o ther p r o b l e m s i t 
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presentat ion achieved acuity of >6/18. It has been 
reported that patients with penetrating ocular trauma 
a s s o c i a t e d w i t h o t h e r o c u l a r p r o b l e m s a r e a 
consequence of more severe injuries, and result in 
poor visual ou tcome [37-40]. 

A large proport ion (46 .7%) of our patients 
presented af ter 24 hours to the hospital for treatment, 
with almost a third presenting after 72 hours. Coupled 
wi th this, is the delay (>24 hours) in instituting early 
surgical repair, mainly due to financial constraints , 
in a third (64 .8%) of these patients. Variable reports 
ovist in literature on correlation between t ime f rom 
injury to surgery and visual outcome. Whi le some 
au thor [8 ,41-45] identif ied late presenta t ion , and 
delayed surgical repair as poor prognost ic indicators 
for vision in patients with ocular injuries , o thers 
[35,37,46] did not find any correlat ion. Al -Meza ine 
et al [32] opined that the mechan i sm of the injury is 
a more important prognost ic indicator, regardless of 
how quickly or aggress ively the pat ient is treated. 
High prevalence of pre-hospital consultation practices 
and use of non-doctor prescript ion had been reported 
in our env i ronment , and there is a tendency for the 
patient to have tried va r ious medicat ions , including 
harmful traditional eye medicat ions, before presenting 
to the hospital [47]. De layed presenta t ion, however , 
did not statistically a f fec t the visual ou tcome in our 
patients (p>0.05) . 

Four of our patients, present ing with features 
of endophtha lmi t i s , and subsequen t ly had primary 
evisceration came to the hospital af ter 72 hours. Rofail 
el al [35] a l so repor ted a s t rong correlat ion between 
d e l a y e d p r e s e n t a t i o n a n d e n d o p h t h a l m i t i s at 
presentat ion in pa t ien ts wi th open g lobe injuries. 
A d e q u a t e i m p l e m e n t a t i o n of the na t iona l heal th 
insurance s c h e m e by the g o v e r n m e n t , to cater for 
indigent pat ients , had been sugges ted as a way of 
reducing this delay, thereby, improv ing the visual 
o u t c o m e in p a t i e n t s w i t h o c u l a r i n j u r i e s in our 
environment [44]. 

The overall p rognos i s for vision, in our study 
was poor, with only 14 .8% of our pat ients achieving 
best corrected visual acui ty of better than 6/18 at last 
follow up, and abou t 6 0 % hav ing acuity less than 3/ 
60, of which a qua r t e r had nil light percept ion. This 
is very s imi la r to f i n d i n g s f r o m prev ious studies 
[24,41,48] , p e n e t r a t i n g e y e in ju r ies having been 
reported to h a v e wor se prognos is , compared with 
concussion in ju r ies [3,13,24]. T h e ma jo r causes of 
poor visual o u t c o m e (visual acuity < 3/60) include 
corneal opaci ty in all 80 eyes and phthysis bulbi in 
f i f ty-s ix ( 7 0 % ) . O t h e r c a u s e s a r e c o m p l i c a t e d 
cataract, inoperab le retinal de tachment , s taphyloma 
and vitreous haemor rhage (Table 6). 

Th i s study has some limitations. Being a 
retrospective study, we have reviewed static data in a 
disease that has a dynamic epidemiology. However 
we tried to capture the data of as many of these 
patients w h o presented within the study period by 
retrieving records f rom the registers of all the units 
the patients would have had contact with during their 
management. The data, though, derived from a single 
institution, could still be representative of the sub-
region, as it is the major trauma centrer for ophthalmic 
injuries requiring surgical intervention. 

In conclusion, our study has shown, again, 
the grave visual consequence of penetrat ing eye 
i n j u r i e s . T h e r e s h o u l d be su s t a ined e f f o r t s at 
enl ightening the populace on early presentation to a 
hea l th f ac i l i ty a f t e r s u s t a i n i n g ocu l a r t r auma . 
S u b s i d i z i n g t r e a t m e n t for the ind igent by the 
government may help in reducing delay in surgical 
intervent ion, thereby, improving visual outcome. 
Prevention of injuries generally plays a major role in 
the management , hence, public health education on 
the wear of protective eye devices, not only at work 
place, but also, when engaged in potentially high risk 
tasks at home should be encouraged. 

References 
1. McGwin G and Owsley C. Incidence of Emergency 

Department - treated eye injury in the United 
States. Arch Ophthalmol. 2005;123:662-666. 

2. Parver LM. Eye trauma: the neglected disorder. 
Arch Ophthalmol. 1986; 104: 1452-1453. 

3. Ajaiyeoba Al. Ocular injuries in Ibadan. Nig J 
Ophthalmol. 1995;3:23-25. 

4. Negrel AD and Thylefors B. The global impact 
of eye injuries. Ophthalmic Epidemiol. 1998 
Sep;5(3): 143-169. 

5. Pieramici DJ, Sternberg P, Aaberg TM, Bridges 
WZ, Capone A, Cardillo J A, et al. A system for 
classifying mechanical injuries of the eye (globe). 
The Ocuiar Trauma Classification Group. Am J 
Ophthalmol. 1997;123:820-831. 

6. Kuhn F and Morris R. The terminology of Eye 
Injuries. Ophthalmologica. 2001;215:138-143. 

7. Pizzarello LD. Ocular trauma: time for action,. 
Ophthalmic Epidemiol. 1998;5(3): 115-116. 

8. Shah M, Shah S and Khandekar R. Ocular injuries 
a n d v i s u a l s t a t u s b e f o r e and a f t e r the i r 
management in the tribal areas of Western India-
A historical cohort study. Graefes Arch Clin Exp 
Ophthalmol. 2008;246:191-197. 

9. Pate l B C K and Morgan LH. Work- re la ted 
penetra t ing eye injuries. . Acta Ophthalmol 
(Copenh). 1991;69:377-381. 



10 O I'asina 

10. Kr i shna iah S, Ni rmalan PK, S h a m a n n a BR, 
Sr in ivas M and Rao G N , T h o m a s R. Ocu la r 
t rauma in a rural population of southern India: 
t h e A n d h r a P r a d e s h E y e D i s e a s e S t u d y . 
Ophthalmology. 2006 Jul; 113(7): 1159-1164. 

11. M a y D R , K u h n FP, M o r r i s R E et al. T h e 
epidemiology of serious eye injuries f rom the 
United States Eye Injury Registry. Graefes Arch 
Clin Exp Ophthalmol . 2000;238:153-157. 

12. Mack iewicz J, Machowicz-Mate jko E, Salaga-
Pylak M, Piecyk-Sidor M and Zagorski Z. Work-
r e l a t e d , p e n e t r a t i n g e y e i n j u r i e s in ru ra l 
e n v i r o n m e n t s . A n n A g r i c E n v i r o n M e d . 
2005;12:27-29. 

13. Cil l ino S, Casuccio A, Di Pace F, Pillitteri F and 
Cill ino G A five-year retrospective study of the 
e p i d e m i o l o g i c a l c h a r a c t e r i s t i c s and v isua l 
o u t c o m e s of pat ients hospital ized for ocular 
t r a u m a in a M e d i t e r r a n e a n a r e a . B M C 
Ophthalmol . 2008;8:6-14. 

14. Negrel AD. Magnitude of eye injuries worldwide. 
Communi ty Eye Health. 1997;10(24):49- 53. 

15. Ilsar M, Ch i r ambo M and Belkin M. Ocular 
i n j u r i e s in M a l a w i . Br J Oph tha lmo l . 1982 
Feb;66(2): 145-148. 

16. Salvin JH. Systematic approach to paediatric 
o c u l a r t r a u m a . C u r r O p i n O p h t h a l m o l . 
2007;18:366-372. 

17. Esmaeli B, E lnerSG, Schork MA and Elner VM. 
Vi sua l o u t c o m e a n d o c u l a r s u r v i v a l a f t e r 
penetrating trauma. A clinicopathologic study. 
Ophthalmology. 1995 Mar;102(3):393-400. 

18. Jaison SG, Silas SE, Daniel R and Chopra SK. A 
review of childhood admission with perforating 
ocular injuries in a hospital in north-west India. 
Indian J Ophthalmol. 1994 Dec;42(4): 199-201. 

19. Peate WF. Work-related eye injuries and illnesses. 
Am Fam Physician. 2007;75(7):1017-1022. 

20. Adefule-Ositelu AO, Soetan II and Akinsola FB. 
Ocular trauma in Lagos. West Af r J Med. 1996 
Oct-Dec; 15(4):210-214. 

2 1 . R a h m a n I, M a i n o A, D e v a d a s o n D a n d 
Leatherbarrow B. Open globe injuries: factors 
predictive of poor outcome. Eye (Lond). 2006 
Dec;20( 12): 1336-1341. 

22. Canavan YM, O'Flaher ty MJ, Archer DB and 
El wood JH. A 10-year survey of eye injuries in 
Northern Ireland, 1967-76. Br J Ophthalmol . 
1980 Aug;64(8):618-625. 

23. Luff AJ, Hodgkins PR, Baxter RJ, Morrel AJ 
and Calder I. Aetiology of perforating eye injury. 
Arch Dis Child. 1993;68:682-683. 

24. Okoye OI. Eye injury requiring hospitalisation in 
Enugu Nigeria: A one-year survey. Nig J Surg 
Res. 2006;8( l -2) :34-37 . 

2 5 . U m e h R E . O c u l a r t r a u m a : a c o m m u n i t y 
approach.Orient J Med. 1992;4:73-75. 

26. T h o m p s o n CG, Gr i f f i t s R K , Nardi W et al. 
Pene t ra t ing eye in ju r ies in rural N e w South 
Wales. Aust N Z J Ophthalmol 1997;25:37-41. 

27. Narang S, Gupta V, Simalandhi P et al Pediatric 
open g lobe injuries . Visual ou tcome and risk 
factors for endophthalmitis. Indian J Ophthalmol. 
2004;52:29-34. 

28. Thompson CG, Griff i ts RK, Cottee L, Nardi W, 
Noble MJ. Perforating eye injuries from external 
rear vision mirrors. Aust N Z J Ophthalmol. 1998 
Feb;26( l ) :61-12 . 

29. Ajayi B G K and Osuntokun O. Perforating eye 
i n j u r i e s in I b a d a n . W e s t A f r J M e d . 
1986;5(3):223-228. 

30. Umeh RE and Umeh OC. Causes and visual 
outcome of childhood eye injuries in Nigeria. Eye 
(Lond). 1997;11:489-495. 

31. Go ldsmi th J A, Zabr i sk ic NA and Olson RJ. 
O c c u p a t i o n a l e y e d i s o r d e r s . In: R o m W N , 
Markovvi tz SB , ed i to r s . E n v i r o n m e n t a l and 
o c c u p a t i o n a l m e d i c i n e . 4 th ed. N e w York: 
Lippincott Wil l iams & Wilkins; 2006. p. 694-
707. 

32. Al-Mezaine HS, Osman EA, Kangave D and El-
Asrar A M A. Prognostic Factors After Repair of 
Open Globe Injuries. J Trauma. 2010;69:943-
947. 

33. Han SB and Yu H G Visual Outcome After Open 
Globe Injury and Its Predictive Factors in Korea. 
J Trauma. 2010;69:E66-E72. 

34. Schmidt GW, Broman AT, Hindman HB and 
Grant MP. Vision survival after open globe injury 
predicted by classif icat ion and regression tree 
analysis.-. Ophthalmology. 2008;115:202-209. 

35. Rofail M, Lee G A and O ' R o u r k e P. Prognostic 
indicators for open globe injury. Clin Experiment 
Ophthalmol . 2006;34:783-786. 

36. Entezari M, Rabei H M , Badalabadi M M and 
Mohebbi M. Visual outcome and ocular survival 
in o p e n - g l o b e i n j u r i e s . I n j u r y . 2006 
Jul ;37(7) :633-637. 

37. Barr CC. Prognos t ic factors in corneoscleral 
lacerat ions. Arch Ophthalmol . 1983; 101:919-
924. 

38. Br in ton G S , A a b e r g T M . Reeser FH. et al 
Surgical results in ocular trauma involving the 
p o s t e r i o r s e g m e n t . . A m J O p h t h a l m o l . 
1982;93:271-278. 



Visual outcome of penetrating eye injuries 

39. Pieramici DJ, MacCumber MW, Humayun MU. 
Marsh MJ and de Juan E, Jr. Open-globe injury. 
Update on types of injuries and visual results. 
Ophthalmology. 1996 Nov; 103(11): 1798-1803. 

40. Punnonen E and Laatikainen L. Prognosis of 
perforating eye injuries with intraocular foreign 
bodies. Acta Ophthalmol (Copenh). 1989;67:483-
491. 

41. Baiyeroju-Agbeja AM and Olurin-Aina 01. 
Penetrating eye injuries in children in Ibadan. Afr 
J Med Med Sci. 1998 Mar-Jun;27(l-2): 13-15. 

42. Onabolu 0 0 . Visual loss in ocular trauma. Nig 
J Ophthalmol. 1994;2:18-24. 

43. AbioseA. Eye injuries in Lagos-a review of 157 
cases. Nig Med J. 1995;5(2): 105-107. 

44. Bekibcle CO. Ajayi BGK, Baiyeroju AM and 
Ayeni EA. Visual outcome of pressurised bottled 
drinks related eye injuries in Ibadan Afr J Med 
Med Sci. 2003;32:85-88. 

45 .01u r in O. Eye i n j u r i e s in Niger ia . Am J 
Ophthalmol. 1971;72(1): 159-166. 

46. Soliman MM and Macky TA. Pattern of ocular 
t rauma in Egyp t . G r a e f e s Arch Clin Exp 
Ophthalmol. 2008 Feb;246(2):205-212. 

47. Fasina O and Ubah JN. Pattern of pre-hospital 
consultation among ophthalmic patients seen in 
a tertiary hospital in South West Nigeria. Afr J 
Med Med Sci. 2009;38:173-177. 

48. Niiranen M and Raivio I. Eye injuries in children. 
Br J Ophthalmol. 1981;65:436-438. 

Received: 15/03/11 
Accepted: 28/07/11 


