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Purpose: In this case report, we discuss a case of ocular insult following a needle-less Dermojet injection to the
brow region.

Observations: Initial examination revealed pin-point sites of injector contact over the right brow, a dense temporal
subconjunctival hemorrhage, a temporal area of commotio retinae, and a vitreous hemorrhage localized to the
inferotemporal quadrant of the retina obscuring the view to the retina behind it. The potential for a concealed
penetrating globe injury or retinal break was of significant concern. Conservative management was opted with
close follow-up. Over a 10-week period, the patient’s symptoms and signs improved, and final assessment
showed an extramacular choroidal scar indicative of choroidal rupture. Risks of the development of choroidal
neovascularization were communicated and a plan for diligent follow up was given.

Conclusions and importance: We recommend against using high-pressure, needle-less systems in the periorbital

area due to vision-threatening risks, urging caution among healthcare professionals.

1. Case report

An 8-year-old girl presented to the emergency department com-
plaining of sudden onset of multiple floaters in the right eye a few mi-
nutes after receiving two triamcinolone (2.5mg/ml) applications for
right brow alopecia delivered via a Dermojet needle-less injector by her
dermatologist. She denied symptoms of pain, flashes, or a field defect,
and reported no recent history of trauma. The patient was a known case
of Graves’ disease with no current or previous history of ocular/orbital
involvement. There was no reported past ophthalmic history.

On initial examination in the emergency room, unaided visual acuity
was 20/25 in the right eye and 20/20 in the left eye. Inspection revealed
2 pin-point sites of Dermojet injector contact where the steroid was
delivered over the right brow area (Fig. 1). Examination of the anterior
segment was positive for a dense temporal subconjunctival hemorrhage
in the right eye (Fig. 1). In both eyes, the cornea was clear, pupils round,
regular, and reactive, anterior chambers deep and quiet, and both lenses
clear. Examination of the fundus in the right eye was positive for a
vitreous hemorrhage localized to the infero-temporal quadrant of the
retina and an area of commotio retinae temporally; retinal status beyond
the vitreous hemorrhage could not be elucidated. (Fig. 2). Otherwise,

the retina looked flat, and the retinal vasculature, macula, optic disc,
and intraocular pressure were within normal.

The patient’s condition was discussed with the patient’s mother and
the possible presence of a penetrating globe injury and retinal break
obscured by the vitreous hemorrhage was explained. Close follow-up
was arranged to reassess the retina as the vitreous hemorrhage re-
solves. The patient and mother were counseled about the red flag
symptoms of retinal detachment including worsening floaters, pho-
topsia, or a visual field defect. In addition, the need for urgent assess-
ment in the emergency department if any symptoms arise was advised.

The patient was followed up conservatively with appointments
initially set on a weekly basis, then bi-weekly as the vitreous hemor-
rhage resorbed. During follow up, the patient had gradual improvement
in floaters with settling of the vitreous hemorrhage inferiorly, and
gradual resolution (Figs. 3 and 4). After 2 months of follow up, unaided
visual acuity was 20/20 in the right eye with a normal anterior segment.
As for the fundus, a choroidal scar consistent with choroidal rupture was
observed. No further signs of retinal injury were seen, but a small
remnant of vitreous hemorrhage was still present inferiorly. A final
diagnosis of posterior segment injury consistent with traumatic vitreous
hemorrhage, commotio retinae, and choroidal rupture secondary to
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Fig. 1. Few hours after receiving triamcinolone via Dermojet. General exam
reveals an area of alopecia with two entry points over the right eyebrow with
temporal subconjunctival hemorrhage.

Fig. 2. 20 hours after the injection. Fundus image demonstrating vitreous
hemorrhage localized inferotemporally to the macula and an area of commotio
retinae temporally.

Fig. 3. 10 days after injection. Fundus image demonstrating gradual
improvement and settling of the vitreous hemorrhage inferiorly. Whitish/
yellowish curvilinear crescentic streak consistent with choroidal rupture is
located in the temporal aspect of the retina.
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Fig. 4. 10 weeks after injection. Fundus image demonstrating resolution of
vitreous hemorrhage. Whitish/yellowish curvilinear crescentic streak consistent
with choroidal rupture localized to the temporal quadrant of the retina.

Dermojet injection was made. Risk of development of choroidal neo-
vascular membrane was explained to the patient’s parents and longer
follow-up intervals were arranged.

2. Discussion

Dermojet is a drug delivery system with a fascinating history and a
broad range of utilization in contemporary medicine. Dermojet was
envisioned by Dr. A Krantz in the 1960s as an instrument to facilitate
painless, needle-free delivery of medication, predominantly steroids, to
localized areas of skin and soft tissue.' This technology has found ap-
plications in various fields, such as dermatology and pain management,
among others. In dermatology, it has been used extensively in managing
various skin conditions such as keloids, alopecia areata, localized pso-
riasis, and atrophic scars, due to the ability of the device to effectively
deliver medication in a pain-free fashion.” The working principle of
Dermojet employs a high-pressure jet system that enables it to propel a
specific dose of medication directly into the dermis or subcutaneous
tissue without the use of a needle. This is achieved by converting the
energy in a compressed spring or a pneumatic system into kinetic energy
that is concentrated into a fine, high-speed jet of medication capable of
breaching the skin barrier>’. The device allows for specifically
controlled dosage and depth, making it an efficient and versatile tool for
localized drug administration *.

With the proper precautions and training, Dermojet is generally
considered safe. Local reactions can occur at the site of drug adminis-
tration and are usually restricted to minor swelling and discomfort.’
Although rare, reports of serious injury to surrounding structures have
been relayed in the literature. Most injuries with the use of Dermojet
occur due to improper handling or inappropriate use of the device. Ex-
amples of significant injuries from injection of triamcinolone acetate via
Dermojet include tendon rupture and the development of a granulo-
matous reaction following treatment to the dorsal aspect of the hand in
an effort to treat lichenified eczematous lesions.® One of the most critical
risks associated with Dermojet injection is ocular injury, including po-
tential eyeball perforation when it is used around the face and eyebrow
area. This risk is due to the high pressure by which the medication is
delivered, which, if accidently directed towards the eye, could result in
traumatic injury. Such an injury has been reported in the case of a
53-year-old man with psoriasis and alopecia areata who received a
triamcinolone injection via Dermojet to his right eyebrow; this
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subsequently led to acute loss of vision secondary to a perforating eye
injury with an associated vitreous hemorrhage and 2 retinal tears. The
anterior segment exam was unremarkable except for a pinpoint entry
wound on the sclera. After laser intervention to the retina, the patient’s
best corrected visual acuity was recorded as 6,/9 at 10 months.” Another
case of ocular injury following the use of Dermojet administration of
triamcinolone to the right upper lid resulted in an entry wound self
sealing perforating wound on anterior segment exam and retinal hem-
orrhage. The high stream jet had both an entry and exit wound, both
closing spontaneously due to their small size but leaving signs/injury
behind. This patient was treated with analgesics and mydriatics with
visual acuity returning to 20/20 over the course of 1 week.® No surgery
was required to be performed.

In this case report, our patient presented with traumatic subcon-
junctival and vitreous hemorrhage, commotio retinae, and choroidal
rupture after receiving a Dermojet injection of triamcinolone acetate to
her eyebrow. To our knowledge, commotio retinae and choroidal
rupture have not been previously reported as complications of this
procedure. Both of these retinal injuries are known to occur secondary to
significant blunt trauma.

Choroidal rupture is defined as a break in the choroid, Bruch’s
membrane, and the retinal pigment epithelium (RPE), usually caused by
traumatic injury to the globe.” Ocular injury leading to choroidal
rupture may be, more commonly, blunt or, less commonly, pene-
trating.'® In our case report, the mechanism of trauma was most likely
blunt, considering the high-pressure jet force mechanism by which the
Dermojet drug-delivery system functions, as well as the lack of signs
suggestive of a posterior globe penetrating injury, which include a
diffuse, dense subconjunctival hemorrhage, an abnormally deep ante-
rior chamber especially in comparison to the other eye, and lower
intraocular pressure. Our patient had a normal anterior segment exam
and intraocular pressure comparable to the other eye and demonstrated
a very localized rather than diffuse subconjunctival hemorrhage.
Although some studies which we have mentioned previously reported
penetrating globe injury secondary to Dermojet use, our case report
demonstrates sequelae of blunt trauma, which highlights the significant
jet force this technology utilizes.

In blunt trauma, there is mechanical compression sustained by the
eyeball that is followed by rapid hyperextension.'' Given its high tensile
strength, the sclera resists these forces, and the retina, which is elastic,
stretches during such an injury. Moreover, breaks in Bruch’s membrane
can happen due to its insufficient tensile strength and elasticity. Certain
conditions are known to increase the risk of choroidal ruptures due to
abnormally brittle or weak Bruch’s membrane. This causes choroidal
rupture to occur with even minimal trauma. Such conditions include
high myopia, pseudoxanthoma elasticum, Ehlers-Danlos, and angioid
streaks'®'>. In our reported case, the patient did not have any conditions
that predisposed her to choroidal rupture, signifying the amount of force
that Dermojet exerts as the most probable cause. Injury to the chorio-
capillaris, which is a feature of choroidal rupture, may cause bleeding
into the sub-RPE and/or subretinal space. Such hemorrhage may mask
the choroidal rupture in the initial stages. The blood usually clears over
days, revealing a whitish/yellowish curvilinear crescentic subretinal
streak usually concentric to the optic disc.” In our patient, a vitreous
hemorrhage, rather than a subretinal or sub-RPE hemorrhage, masked
the choroidal rupture initially.

There are two main types of choroidal ruptures: direct (20 %) and
indirect (80 %).'* Direct choroidal ruptures are frequently found closer
to the ora serrata at the site of impact and usually occur secondary to a
forceful, localized blow to the eye. On the other hand, indirect choroidal
ruptures, which are more common, occur away from the site of impact,
often present in a crescent pattern concentric to the optic disc, and
usually found in the posterior pole due to the counter-coup effect of the
trauma. In our case, the resultant choroidal rupture is most likely
categorized into the less common direct type of choroidal rupture with
the rupture occurring in the temporal retina in an area consistent with
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the site of impact which corresponds to the site of our patient’s localized
traumatic subconjunctival hemorrhage(Fig. 1).

Choroidal neovascularization (CNV), usually type 2, can develop
following choroidal rupture and is a serious complication these patients
may present with. Therefore, monitoring patients with choroidal
rupture for CNV is vital. While most cases of CNV following choroidal
rupture exhibit spontaneous resolution, in 10-15 % of cases, CNV may
recur with serous or hemorrhagic pigment epithelial detachment®'°. In
patients where the rupture or CNV does not involve the fovea, vision
may not be affected, and treatment is usually not required. Risk factors
for CNV formation after choroidal rupture include longer length of the
rupture (>2.35 mm), macular location, older age (>65 years old). In
most cases, CNV occurs in the first year of choroidal rupture'®'”. In the
case of our patient, the risk of visual complications from CNV is minimal
considering the choroidal rupture is located away from the fovea. The
length of the rupture is borderline and will most likely not pose an
increased risk for CNV formation. Her younger age is considered pro-
tective. Despite this, the risks involved were explained to the parents and
follow up was given and emphasized, especially during the first-year
post injury. The patient and parents were educated about the red flag
symptoms indicative of CNV and advised to seek urgent care if they
occur.

The development of traumatic subconjunctival hemorrhage, vitreous
hemorrhage, commotio retinae and choroidal rupture in our reported
case confirms the significant jet-force associated with Dermojet’s
needle-less drug-delivery system. Proper precautions such as protective
eyewear, careful handling, and judicious use of the device are therefore
imperative to prevent such rare but serious incidents. Safer methods of
drug delivery that do not require much experience are widely available,
such as needle injection of steroids, are thus recommended when
treating injury-prone areas such as the periorbita.

Based on this case report and other reported cases of significant
traumatic injuries to the eye after Dermojet injection, we recommend
that dermatologists consider needle injections of steroids for treatment
of the sensitive and injury-prone periorbital area of the face. In our case,
the dermatologist had ample practice with the use of Dermojet. There-
fore it is best that even experienced dermatologists avoid the use of
Dermojet injections in these sensitive areas, as ocular complications can
potentially be detrimental and vision-threatening.

3. Conclusion

While Dermojet offers a needle-free approach to drug delivery, its
high-pressure mechanism poses a unique set of risks, especially when
administered in proximity to sensitive structures such as the eye. This
case report highlights the risk of traumatic subconjunctival and vitreous
hemorrhage, choroidal rupture, and commotio retinae as part of the
possible complications of Dermojet injection delivered to the brow area.
The presence of choroidal rupture and commotio retinae signify the
large amount of force this kind of drug-delivery system exerts on the
area it is applied to. Physicians, particularly dermatologists and oph-
thalmologists, should be aware of these rare yet potentially-blinding
complications in order to make safer choices of drug delivery to the
face and periorbital area. In general, given the risk of vision-threatening
complications, we recommend against the use of high-pressure needle-
less delivery systems in the periorbital area, even in the hands of
experienced practitioners.
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