or without chemical immobiliza-
tion of the larvae are the options of
treatment, depending on the time
and degree of infestation. The pres-
ervation of larvae in ethanol for ge-
nus identification may be useful for
epidemiological purposes and the
subsequent application of large-
scale measures to reduce the fly
population. Outbreaks of C homi-
nivorax have been reported, and al-
though considered to be confined
to the New World, reports have
identified the parasite in Africa and
Asia.?

The massive infestation seen
here may have been precipitated by
an open wound caused by basal cell
carcinoma in the nasal canthus. This
hypothesis is based on previous ob-
servations that adult flies of C homi-
nivorax locate their hosts via visual
and olfactory stimuli and are
strongly stimulated by fresh blood,
usually present in this type of skin
neoplasia.’ Alcoholism and the
prolonged state of unconscious-
ness in a rural location contributed
to the fast destruction of the orbit of
our patient. Exenteration was con-
ducted to prevent intracranial pro-
gression.

Although there is no method
for completely protecting against
myiasis, prevention may be con-
ducted on a local scale by practic-
ing adequate personal hygiene and
proper care of wounds. To our
knowledge, this is the first reported
case of ophthalmomyiais caused by
C hominivorax in which exentera-

Figure 3. The aspect of the eye after elimination of larvae and orbital exenteration.

S

tion was necessary to contain the
progression of the infestation.
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Ocular Injuries Caused
by Airsoft Guns

In the past 2 years, we observed in
our outpatient clinic an escalating
number of ocular injuries caused by
“airsoft” or “softgun” toy weapons.
In contrast to the conspicuous haz-
ard of classical air guns (BB guns),
this new kind of toy weapon im-
plies a dangerously misleading
harmlessness, both because of the
airsoft name and because the gun is
made of plastic. These toy guns have

gained popularity among young-
sters since they are relatively cheap,
can be purchased without age re-
strictions, and look real.

To our knowledge, no reports
have previously been published on
eye injuries caused by these guns. The
purpose of this study is to illustrate
their potential ocular hazards and to
propose preventive measures.

Airsoft Guns. Airsoft guns consist
of a plastic pistol that shoots hard
plastic bullets with a diameter of 6.0
mm (Figure 1). These bullets are
available in different weights (0.12,
0.2, and 0.25 g), all of which are
much lighter than the lead bullets
used in BB guns (0.52-1.6 g). The
guns use the direct force of a spring
coil or compressed air to fire bul-
lets. In an independent ballistic in-
vestigation,' the calculated energy for
bullets weighing 0.2 and 0.12 g
was 0.363 and 0.347 ], respec-
tively. This energy results in veloci-
ties of 61.5 and 74.9 m/s, respec-
tively, and in-flight ranges of 30 to
50 m, respectively. The bullets are
made of a very hard and noncom-
pressible plastic material and thus,
do not absorb energy. They can
cause injuries, even when they rico-
chet from rigid surfaces. In com-
parison, BB gun bullets reach speeds
of 100 to 200 m/s and a flight range
of 100 to 150 m.

Patients. Between October 1996 and
July 1998, 9 male patients were
treated, 8 at the eye clinic of the Uni-
versity of Bern and 1 at the eye clinic
of the University of Basel, Switzer-
land, for ocular injuries caused by
airsoft bullets. After reviewing the

Figure 1. Realistic looking plastic airsoft pistol
and bullet of 6-mm diameter.
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Anterior and Posterior Segment Injuries*

Anterior Segment Injuries

Visual Acuity
Patient

r— Corneal Epithelial Stromal
No. Age,y Eye Initial Final Abrasion Edema

Traumatic
Edema Hematocornea Hyphema Mydriasis Iridodialysis Recession Temporary Cataract

Angle TI0P I

—

17 0S 20/60 20/20 X
12 0S CF 20/20 X
17 0S 20/20 20/20
16 0S 20/100 20/20 X
13 0D 20/20 20/20
0D LP 20/25 X
13 0D 20/25 20/20
12 0D 20/25 20/20 X
14 0S CF 20/20 X

W oo~ oo WM
—
—_

X X
X X X
X X

X
X X X

X
X X X
X X X

X X X
X
X X

X

X

*7T indicates increase in; I0P, intraocular pressure; CF, counting fingers; LP, light perception; x, finding present on initial clinical examination; conserv,

conservative treatment; 0L, implantation of a posterior chamber intraocular lens; and ppV, pars plana vitrectomy.

Figure 2. Case 2. Corneal erosion in size and shape of an airsoft bullet. Note beginning stromal edema
and descemet folds.

medical charts, patients were sched-
uled for an additional eye examina-
tion. Mean follow-up was 8.8 months
(range, 0.5-24 months). Mean + SD
age was 13.9 + 2.3 years (range, 11-17
years). All patients were male and
only 1 eye was affected. In 2 cases,
bullets ricocheted from a wall into the
eye; in the other 7 cases, the eye was
hit directly.

Results. A summary of the results
is given in the Table. Initial visual
acuity was counting fingers or light
perception in 3 patients, between 20/
100 and 20/25 in 4, and 20/20 in 2.
Final visual acuity was 20/20 in 8 pa-
tients and 20/25 in 1.

In 6 patients, corneal erosion
and stromal edema matching the
bullet size (Figure 2) were seen.

Cataract development was observed
in 3 patients; 2 showed a transient
increase of intraocular pressure due
to hemorrhagic glaucoma. Cham-
ber angle recession was present in 2
patients, iridodialysis in another.
Injuries of the posterior seg-
ment were observed in 5 eyes. In 1
of these eyes, there was total hy-
phema with subsequent hematocor-
nea and dense vitreous hemor-
rhage. A pars plana vitrectomy,
combined with phacoemulsifica-
tion and a posterior chamber lens
implantation, was performed. Ini-
tial visual acuity was light percep-
tion; final visual acuity of 20/25 was
attained 3 months after injury.
Another case of posterior seg-
ment injury showed a peripheral
choroidal rupture but only a small

vitreous hemorrhage. Initial and fi-
nal visual acuity was 20/20. The area
of choroidal rupture remained un-
changed during the 14-month fol-
low-up.

Comment. Previous to our series,
ocular injuries due to air guns have
been reported only in the context of
BB guns,? including penetrating
globe injuries or retrobulbar optic
nerve trauma leading to severe vi-
sual impairment or loss of the eye.>*
Other severe nonocular injuries have
been observed, some of which have
led to death.’ This severity is due to
the much higher energy of BB bul-
lets (0.072 J/mm?)—which ex-
ceedes that necessary for scleral pen-
etration (0.06 J/mm?)°—than the
considerably lower energy density
(0.01 J/mm?) of airsoft bullets.

In our series, airsoft bullet in-
juries ranged from light contusions
to severe sight-threatening closed-
globe injuries. These are less severe
than with BB guns, possibly because
airsoft bullets are larger and have
lower energy. The worst injury in our
series was a total hyphema com-
bined with traumatic cataract, and a
dense vitreous hemorrhage.

However, in contrast to BB
guns, airsoft guns are easily avail-
able and their sale is not restricted
by age. Airsoft guns were designed
as a toy and are still marketed as a
toy. The innocent name and mis-
leading marketing contribute to the
danger of airsoft guns. Safety goggles
are not supplied with the guns, but
are at least recommended in prod-
uct manuals. In all cases, goggles
could have prevented injuries.
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Posterior Segment Injuries

I
Vitreous  Choroidal Retinal

Hemorrhage Rupture Edema Pracedure

X X conserv
conserv

X X X conserv
conserv

conserv

X X 10L/ppV

X X conserv

X conserv

conserv

Airsoft guns have the addi-
tional liability that it is very easy to
replace the plastic bullets with much
heavier steel or lead bullets, which
develop the same energy at a dis-
tance of 40 to 50 m that plastic bul-
lets develop at 10 m.”

Airsoft guns should not be con-
sidered to be toys but rather, as
weapons with the potential of caus-
ing severe eye injuries. Globe rup-
tures or penetrating traumas were
not observed in our series, but 1 in-
jury was severe enough to require in-
traocular surgery. In the United
States, some states recently passed
legislations limiting the import and
sale of these weapons.

All patients with eye injuries due
to airsoft guns should be referred to
an ophthalmologist for further evalu-
ation. Safety goggles should be in-
cluded with the guns and wearing
them should be mandatory while
playing. Age or sale restrictions
should also be considered.
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