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Purpose: Numerous causes of ocular lacerations, including, open globe injuries have been extensively reported
but to our knowledge this is first time that pressure washers have been reported to be the culprit. Thus, in this
case series we describe the uniqueness of ocular findings secondary to high-power pressure washer injuries that
are a result of their mechanistic function.

Observations: Here we report a case series of 3 patients who presented in an emergency department with pain and
decreased visual acuity following usage of high-pressure washer machines. All three patients presented with
features of both blunt and sharp mechanisms of ocular injury. Most lacerations caused injury that encompassed
more than one zone. Two of the patients experienced an open globe injury, and all patients had poor final visual
outcomes. Extraocular involvement included fractures and lid lacerations. All patients were managed surgically
with repair of the ocular defects. Visual outcome in the first patient was hand motion, while the second patient
received a prosthesis following enucleation due to lack of recovery after four months. Lastly, we were unable able
to obtain visual outcome for the third patient due to lack of follow up.

Conclusion: Ocular injuries due to pressure washers have not been reported in literature, however, this case series
serves to elucidate that pressure washers can cause ocular injuries with both blunt and laceration mechanical
effects. Moreover, special care should be taken in preventing and managing these injuries due to their high ocular

morbidity.

1. Introduction

The most common cause of monocular blindness in the world is
trauma.' Ocular injury can be classified as either closed or open globe
injury, with open globe injury (OGI) defined as a full thickness perfo-
ration in the cornea or sclera.” OGI is the most severe form of ocular
trauma, not only because of the extent of injury but also due to
numerous complications that greatly affect final visual acuity. Most
adult OGIs are caused by domestic or occupation related trauma that
involve manipulation of machinery.>

Ocular injuries from pressure washers are rarely reported. Pressure
washers use a pump to push water out at variable pressures. They are
used by businesses or homeowners to remove dirt and grime from sur-
faces such as vehicles, concrete, or buildings. Pressure washer machines
can produce pressures up to 3000 psi. A standard pressure washer
consists of an electric motor or gas engine, water pump, high pressure
hose, and a cleaning attachment. Water pumps create a flow of 1-2

gallons per minute, and the cleaning attachment dispenses the water
through a nozzle in a high-pressure stream. Nozzles can vary from a
simple trigger gun with a water valve to multiple high-pressure jets on a
spinning wand. While numerous hazards have been reported to be the
culprits of OGI, to our knowledge this is the first time OGI secondary to
pressure washers has been reported in literature. Non-ocular injuries
from pressure washers that have been documented in case reports range
from superficial wounds to multilayer soft tissue injuries and compart-
ment syndrome.* A common consequence of high-pressure injection
injuries is air in subcutaneous tissue, which can lead to compartment
syndrome, infection, and eventual limb amputation.”

2. Findings: case presentation
2.1. Case #1

A 40-year-old Hispanic male with no past medical history (PMH)
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presented after losing control of a high-pressure washer at work and
suffering an injury in the form of a linear abrasion stretching from his
right neck up to the right eye (OD) and forehead. Immediately after the
incident, he reported significantly blurred vision and a superior vision
loss, which he described as a “shade over the top part of my vision”. He
endorsed OD pain, floaters, and foreign body sensation.

At presentation, visual acuity (VA) was count fingers (CF) inferiorly
OD and 20/20 OS. Extra ocular motility (EOM) was intact. Confronta-
tional visual fields (CVF) showed a superior visual field defect OD. The
OD pupil was non-reactive. Pressures were 19 OD and 18 OS. Anterior
segment exam revealed 3+ injection and chemosis OD, a small
conjunctival laceration stretching from 6 (one mm posterior to the
limbus) circumferentially to 9 o’clock, a corneal abrasion, and hyphema.
Dilated fundus exam (DFE) revealed an inferior retinal detachment OD,
extending superiorly to involve the macula and ending at the superior
vascular arcade. Preretinal and vitreous hemorrhage was concentrated
inferiorly, commotio retinae was seen in the superior periphery, and a
traumatic macular hole was present.

The patient’s conjunctiva was sutured the same day. The patient did
not receive tetanus prophylaxis as it was not recommended but topical
antibiotics were administered. Follow-up outpatient retinal surgery was
scheduled. Due to retinal detachment, severe proliferative vitreoretin-
opathy, vitreous in the anterior chamber and a traumatic cataract, the
patient required trans pars plana vitrectomy (PPV), lensectomy, scleral
buckle, endophotocoagulation, air fluid exchange, and silicone vitreous
substitute. Follow up at a year yielded a final VA of hand motion (HM)
OD and glaucoma secondary to ocular trauma.

2.2. Case #2

A middle-aged male with no significant PMH presented after a
pressure washer sprayed into his left eye (OS). He stated he lost vision to
eye immediately and complained of severe left sided facial and peri-
orbital pain.

At presentation, VA was 20/25 OD and no light perception (NLP) OS.
EOM OS was limited in all directions secondary to edema and trauma.
No view of the pupil was appreciated OS. Pressures were 15 OD and
deferred OS. External exam revealed 4+ upper and lower lid edema OS.
A small 2 mm full thickness laceration was present through the upper lid
margin midway across the lid, as well as a 1.2 cm superficial arched
laceration just beneath the eyebrow. Anterior segment exam showed
total subconjunctival hemorrhage (SCH) and chemosis OS. A full-
thickness laceration through the cornea, starting at the lateral limbus
and extending medially through the full horizontal length of the cornea,
continued through the sclera in a linear fashion and extended around the
side of the globe through the medial rectus muscle insertion. Uvea was
prolapsing through the wound and there was complete hyphema of the
anterior chamber. DFE was deferred. Computed tomography (CT) im-
aging without contrast revealed a large left orbital floor fracture, medial
wall fracture, maxillary sinus fractures, and a zygomaticomaxillary
fracture. Of note, CT angiography also showed an asymptomatic left
internal carotid artery grade I dissection. The calculated ocular trauma
score of the patient’s injured eye (OS) was thirty-seven.

The patient had his corneoscleral and lid lacerations repaired the
same day. The patient received tetanus prophylaxis and intravitreal
antibiotics were administered. His orbital fractures were managed by
the otolaryngology service. Due to lack of recovery, his left eye was
enucleated four months later, and he received a prosthesis.

2.3. Case #3

A middle-aged male with no PMH presented after his friend acci-
dently struck him in the right eye with a pressure washer jet stream at
work. He immediately noted loss of vision in the right eye and experi-
enced bleeding from both his upper and lower eyelids.

At presentation, his VA was NLP OD and 20/20 OS. His EOM in his
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OD was restricted secondary to pain. The pupil could not be appreciated
OD. Pressures were deferred OD and 13 OS. On anterior segment exam,
there was perforation of the superior lid OD with laceration of skin and
superficial tissues of the medial upper and lower lids. 9 mm posterior to
the limbus, a full-thickness scleral laceration was found with significant
uveal prolapse and extended approximately 9 mm in length from just
behind the medial aspect of the superior rectus muscle medially to the 2
o’clock position, along with partial laceration of the medial rectus
muscle. No corneal laceration was noted. There was total hyphema. CT
orbit (shown below) revealed extensive laceration to the right orbit with
rupture and hemorrhage of the right globe, no lens identification,
extensive extraconal and intraconal air with suggestion of a small ret-
robulbar hemorrhage, and no fractures of the orbital walls (Fig. 1). The
calculated ocular trauma score of the patient’s injured eye (OD) was
forty-six.

The patient’s scleral lacerations were repaired within 24 hours. The
patient did not receive tetanus prophylaxis but intravitreal and topical
antibiotics were administered. The patient did not follow up and his
final VA OD was unable to be obtained.

3. Discussion

Injury from high pressure water jets is relatively rare but causes se-
vere damage to ocular structures. The high pressure of water ejected
from pressure washers make them very dangerous appliances, and ac-
count for their high ocular morbidity. Although OGI secondary to
pressure washers have not been reported in literature, multiple high
pressure water jet injuries from other appliances have been reported.
Most common are fire hose injuries. Rare causes of OGI secondary to
agriculture irrigation systems, diesel piston engines, and industrial pipes
have been documented as well.®® OGI secondary to fire hose present
similarly with eyelid edema and ecchymosis and severely decreased
visual acuity. On exam, most patients have conjunctival hemorrhage,
vitreous hemorrhage, hyphema, iridodialysis, lens detachment, retinal
detachment, and commotio retinae.’ '? Fire hose injuries usually result
in severe bilateral ocular injuries due to the larger hose diameter.

In contrast, pressure washers eject a concentrated water stream more
likely to cause unilateral OGI. In our case series, two patients were found
to have zone III injuries with involvement of extraocular muscles. All of
our patients presented with injuries that have features of both blunt and
sharp mechanisms of injuries. Evidence of blunt trauma included retinal
detachment, retinal commotio, and traumatic macular hole. Evidence of
sharp injury were seen with conjunctival lacerations and delineated
corneoscleral lacerations with uveal prolapse. In addition, extraocular
comorbidities including fractures, often seen with blunt trauma, and lid
lacerations, often seen with sharp trauma, were present. Of particular
note, even in the one case of injury without an open globe injury, a poor
visual outcome was still seen, presumably due to the blunt force trauma
of the pressure washer. All of the injuries due to pressure washers have a
poor presenting VA and poor prognosis overall.

Based on the extent of ocular injury and poor prognosis, basic safety
measures can prevent injuries due to high-pressure washers. Users
should thoroughly review and understand the operator’s manual and
safety guidelines. Safety glasses or goggles should always be worn when
operating a pressure washer. Users should be aware of the work envi-
ronment and nearby people, and avoid electric wiring, receptacles, and
junction boxes. Hands and feet should be kept away from the spray-
wand nozzle. A distance of 8-24 inches should be maintained between
the nozzle and surface being cleaned.

4. Conclusion

We present a rarely reported cause of OGI: pressure washers. Unlike
other culprits, pressure washers can cause OGIs with both blunt and
laceration mechanical effects. In addition, these OGI lacerations can
cause injury that encompasses more than one zone. Patients who present
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Fig. 1. CT Orbit

Extensive laceration to the right orbit with rupture and hemorrhage of the right globe, the lens is unable to be identified (red arrow). Extensive extraconal and

intraconal air with suggestion of a small retrobulbar hemorrhage (yellow arrows).

with ophthalmological complaints after operating pressure washers
need a thorough exam to ensure an OGI is not missed.

5. Patient consent

o He patient in the first consented to publication of the case orally via a
phone call.

o Consent for publication of the last two cases was not obtained. So, we
deidentified their clinical HPI to the fullest extent, without changing
data, in order to maintain complete anonymity and prevent identi-
fication. This report does not contain any personal information that
could lead to the identification of the patient.
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