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ARTICLE INFO ABSTRACT

Purpose: To report the conservative management of a penetrating ocular trauma caused by a nail gun with a six-
month follow up.

Observations: A 21 year-old healthy female suffered an ocular penetrating trauma with a nail gun. She presented
with a metallic foreign body that partially entered her left eye through the nasal sclera via pars plana, 3 mm
posterior to the limbus, but did not reach the retina. Surgical removal of the foreign body and closure of the
scleral wound, without vitrectomy, was performed 16 h after the injury. Intravitreal prophylactic antibiotic was
administered. Retinal atrophy developed in the areas that had commotio retinae at presentation, but no further
complications were observed.

Conclusions and importance: Pars plana vitrectomy may not be necessary in all penetrating ocular traumas with
intraocular foreign body, as long as the foreign body is accessible from the exterior of the eye and there are no
other conditions (such as vitreous hemorrhage, retinal detachment, endophthalmitis, etc) that are an indication

Keywords:

Penetrating ocular trauma
Intraocular foreign body
Pars plana vitrectomy
Scleral wound

Nail gun

for vitrectomy.

1. Introduction

Penetrating globe injuries can cause severe visual loss as well as
devastating consequences to the eye. These are more frequent in men
than in women and can be caused by sharp objects or high velocity
objects." Since 1950, when the use nail guns became popular, several
reports regarding various kinds of injuries to different organs have been
published.? The eye is not the most common place of injury, but when it
is affected, damage can be severe; nails can reach speeds up to 90 miles
per hour. Nowadays there is no evidence on the incidence of accidents
with nail guns globally; but Burger et al., published that in a center in
South Carolina it represented approximately 14% of penetrating ocular
trauma cases.’

We report a case of a young female who suffered an eye-penetrating
injury caused by a nail gun at work. The nail was retained, but did not
compromise the integrity of the lens or the cornea. Conservative sur-
gical management (i.e. removal of IOFB without pars plana vitrectomy)
was performed, with a satisfactory anatomical outcome.

1.1. Case report

A 21 year-old healthy Mexican female that worked as a carpenter
assistant presented to our Retina Department with a history of ocular
trauma when handling a nail gun that was pointing towards her face,
causing a penetrating injury on her left eye. The patient was examined
4 h after the incident. Visual acuity was 20/20 right eye and 20/100 on
her left eye. Slit lamp biomiscroscopy showed a metallic foreign body
that had entered partially through the nasal sclera via pars plana 3 mm
posterior to the limbus, without apparent damage to the lens or cornea
(Fig. 1A). Fundoscopy showed the body of the nail pointing toward the
optic nerve without touching the retina. Vitreous hemorrhage was ab-
sent and the retina remained attached, with significant areas of com-
motio retinae on the nasal, inferior and temporal quadrants (Fig. 1B).

B-scan ultrasound and an ultrasound biomicroscopy (UBM) were
performed as part of the initial work up, revealing the presence of a
foreign body that measured 13.4 mm in length and confirming the ab-
sence of retinal rupture (Fig. 2A). The disruption of the sclera at the site
of entrance was evidenced by UBM (Fig. 2B).

The patient underwent surgery under general anesthesia 16 h after
trauma, which consisted on performing a 180° peritomy, pre-placing of
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Fig. 2. A. B-scan Ultrasound of left eye showing a hyperechoic foreign body in
the vitreous cavity without touching the retina and a reverberation artifact. B.
Ultrasound biomicroscopy of left eye showing a foreign body penetrating the
sclera and ciliary body without touching the lens.

an 8-0 nylon cross-suture on the wound and carefully removing the nail
through the entrance wound with a curved dressing forceps, with im-
mediate tightening of the pre-placed suture. Protruding vitreous was
removed externally with Vannas scissors, and two additional sutures
were placed in order to completely close the scleral wound.
Subsequently, the retina was carefully examined using indirect oph-
thalmoscopy and a 20-Diopter lens to verify the absence of retinal tears,
holes or detachment. Finally, an intravitreal injection of 0.5 mg moxi-
floxacin and 0.1 mg dexamethasone was performed, and the con-
junctiva was closed using 7-0 polyglactin suture (Fig. 3, Video 1).

Supplementary video related to this article can be found at http://
dx.doi.org/10.1016/j.ajoc.2018.06.010.

On the first postoperative day, the left eye had visual acuity of
counting fingers, and the retina remained attached with areas of con-
tusion inferiorly and in the foveal and parafoveal area that appeared
hyperautofluorescent on fundus autofluorescence (FAF). Optical
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Fig. 1. A. Slit-lamp photograph of the anterior seg-
ment showing a metallic foreign body that entered
through the nasal sclera via pars plana, 3 mm pos-
terior to the limbus; other anterior segment struc-
tures were undamaged. B. Ultra-wide field fundus
image showing an intraocular metallic foreign body
in the vitreous cavity that was not in contact with the
retina. A large area of commotio retinae is apparent
throughout the retina. Secondary traumatic vasculitis
areas are seen in the inferotemporal arcade.

coherence tomography (OCT) of the macula showed hyperreflectivity of
the outer retina, presence of subretinal fluid and disruption of the el-
lipsoid zone. One week after surgery, visual acuity improved to 20/800
and subtle pigmentary changes were present on the areas of contusion.
Hyperautofluorescence was still evident on FAF and the damage to the
photoreceptor layers was clearer on OCT. Forty days later, pigmentary
epitheliopathy and central outer retinal atrophy was evident. At 6
months of follow-up, visual acuity improved to 20/250, the retina re-
mained attached and a pigment epiteliopathy was established on the
contusion areas. On FAF, a mottled hyper/hypo autofluorescent pattern
was observed, with complete loss of subfoveal photoreceptors evi-
denced by OCT(Fig. 4).

2. Discussion

We present a case of an open globe injury with a retained metallic
foreign body that was managed with conservative surgery that included
removal of the foreign body through the entrance wound and scleral
closure without performing pars plana vitrectomy or any other addi-
tional maneuver. The anatomic outcome was satisfactory, without
subsequent retinal tears or detachment, but the functional outcome was
poor, mainly due to atrophy of the outer retinal layers in the areas that
had commotio retinae preoperatively.

Kolomeyer et al. have reported that from patients suffering nail gun
open globe injuries, 14% of them had retained intraocular foreign
bodies, 40% developed traumatic cataracts and 23% developed retinal
detachment during follow up visits. Vitreous hemorrhage and hyphema
were two of the most common presentations.*

Intraocular foreign bodies account for 18%-41% of all the open
globe injuries, and most of them (58%-88%) reside in the posterior
segment. Visual prognosis depends on many factors such as the size of
the foreign body, the zone and extent of injury and subsequent com-
plications such as retinal detachment of endophthalmitis; pars plana
vitrectomy is the most common technique used to treat these eyes.” Yeh
et al. reported that timing is important to reduce the incidence of post
traumatic endophtalmtitis.® Early treatment can also be beneficial to
control inflammation and decrease the rate of proliferative vitreor-
etinopathy, although it might not be associated to significantly larger
improvement in visual acuity.”

Previous case reports discuss the best management of ocular trauma
with retained nails. In such cases, visual acuity outcomes are variable,
ranging from 20/40 to light perception. In our case, the poor final vi-
sual acuity was due to retinal atrophy that resulted from commotio
retinae. The decision to perform or not a pars plana vitrectomy is made
based on the initial clinical findings such as the presence of vitreous
hemorrhage, vitreous traction, tears, retinal detachment or cataract.”**
In our case, IOFB compromised the posterior segment but the retina was
attached with no vitreous hemorrhage, and part of the foreign body was
protruding externally. Early surgery was performed with only removal
of the foreign body, closure of the wound and injection of prophylactic
antibiotics. Patient did not develop endophthalmitis, retinal
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Fig. 3. Surgical procedure. A. Conjunctival peritomy.
B. Placement of an 8-0 Nylon cross-suture on the
wound prior to foreign body extraction. C. External
removal of foreign body with a curved dressing for-
ceps. D. Tightening of pre-placed suture. E. Excision
of prolapsing vitreous with Vannas scissors. F.
Conjunctival closure with 8-0 polyglactin suture.

Fig. 4. Post-operative evolution. First Day (A,B,C)
One week (D,E,F) forty days (G,H,I), six months
(J,K,L). A. Hyperautofluorescence in areas of com-
motio retinae. B. Hypopigmented areas of commotio
retinae. C. OCT showing hyperreflective outer retina,
subretinal fluid, and disruption of the ellipsoid zone.
D. Mottled hyper/hypo-autofluorescence pattern in
areas of commotio retinae. E. Incipient pigmentary
changes in areas of commotio retinae. F. Atrophy of
outer retinal layers, with thickened retinal pigment
epitelium. G,J. Increase of mottled hyper/hypo-au-
tofluorescence pattern. H,K. Pigmentary epithelio-
pathy. LL. Progressive atrophy of inner and outer
retinal layers in the fovea.
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detachment or any sign of metallosis on follow up, which are very
frequent complications in cases like this.

3. Conclusion

Pars plana vitrectomy may not be necessary in all penetrating ocular
traumas with intraocular foreign body, as long as the foreign body is
accessible from the exterior of the eye and there are no other conditions
(such as vitreous hemorrhage, retinal detachment, endophthalmitis,
etc) that are an indication for vitrectomy.
Patient consent

Retrospective clinical case. The patient signed and informed consent
form during her admission to the hospital. This report does not contain
any personal information that could identify the patient.
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doi.org/10.1016/j.aj0oc.2018.06.010.

References

1. May DR, Kuhn FP, et al. The epidemiology of serious eye injuries from the United
States Eye Injury Registry. Graefes Arch Clin Exp Ophthalmol. 2000;238:153-157.

2. Chen KJ, Sun MH, Hou CH, Chen TL. Retained large nail with perforating injury of the
eye. Graefes Arch Clin Exp Ophthalmol. 2008 Feb;246(2):213-215 Epub 2007 Jun 12.
PubMed PMID: 17562064.

3. Burger BM, Kelty PJ, Bowie EM. Ocular nail gun injuries: epidemiology and visual
outcomes. J Trauma. 2009 Dec;67(6):1320-1322. http://dx.doi.org/10.1097/TA.
0b013e3181c3eb83 PubMed PMID: 20009684.

4. Kolomeyer AM, Shah A, Bauza AM, Langer PD, Zarbin MA, Bhagat N. Nail gun-induced
open-globe injuries: a 10-year retrospective review. Retina. 2014 Feb;34(2):254-261.

5. Loporchio D, Mukkamala L, Gorukanti K, Zarbin M, Langer P. Bhagat N.Intraocular
foreign bodies: a review. Surv Ophthalmol. 2016 Sep-Oct;61(5):582-596.

6. Yeh S. Current trends in the management of intraocular foreign bodies. Curr Opin
Ophthalmol. 2008;19(3):225-233.

7. Guevara-Villarreal Dante A, Rodriguez- Valdés Patricio J. Posterior segment in-
traocular foreign body: extraction surgical techniques, timing, and indications for
vitrectomy. J. Ophthalmol. 2016;2016:2034509 5 pages, 1-4 http://dx.doi.org/10.
1155/2016/2034509.

8. Lee BL, Sternberg Jr P. Ocular nail gun injuries. Ophthalmology. 1996
Sep;103(9):1453-1457.


http://dx.doi.org/10.1016/j.ajoc.2018.06.010
http://dx.doi.org/10.1016/j.ajoc.2018.06.010
http://refhub.elsevier.com/S2451-9936(17)30366-3/sref1
http://refhub.elsevier.com/S2451-9936(17)30366-3/sref1
http://refhub.elsevier.com/S2451-9936(17)30366-3/sref2
http://refhub.elsevier.com/S2451-9936(17)30366-3/sref2
http://refhub.elsevier.com/S2451-9936(17)30366-3/sref2
http://dx.doi.org/10.1097/TA.0b013e3181c3eb83
http://dx.doi.org/10.1097/TA.0b013e3181c3eb83
http://refhub.elsevier.com/S2451-9936(17)30366-3/sref4
http://refhub.elsevier.com/S2451-9936(17)30366-3/sref4
http://refhub.elsevier.com/S2451-9936(17)30366-3/sref5
http://refhub.elsevier.com/S2451-9936(17)30366-3/sref5
http://refhub.elsevier.com/S2451-9936(17)30366-3/sref6
http://refhub.elsevier.com/S2451-9936(17)30366-3/sref6
http://dx.doi.org//10.1155/2016/2034509
http://dx.doi.org//10.1155/2016/2034509
http://refhub.elsevier.com/S2451-9936(17)30366-3/sref8
http://refhub.elsevier.com/S2451-9936(17)30366-3/sref8

	Conservative management of penetrating ocular trauma caused by a nail gun
	Introduction
	Case report

	Discussion
	Conclusion
	Patient consent
	Funding
	Conflicts of interest
	Authorship
	Acknowledgements
	Supplementary data
	References




