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Abstract
Background: Cutaneous atrophy with hypopigmentation is well documented following dermal or
injectable corticosteroid use in adults; however, similar presentations in pediatric patients, particularly
those related to ophthalmic preparations, are rarely reported.

Case Presentation: A 4.5-year-old child with allergic conjunctivitis developed localized cheek skin
atrophy with a hypopigmented patch while using topical glucocorticoid eye drops without medical
supervision. The child exhibited poor cooperation during administration, leading to repeated attempts
and spillage from the bottle. Ophthalmic examination revealed no intraocular abnormalities, and
discontinuation of the glucocorticoid was advised. Fear-related behavior during pediatric eye drop
administration increases local exposure, medication spillage, and reduces effective dosing. A review of
the literature also indicates a risk of systemic absorption associated with ophthalmic agents in pediatric
eye care. Contributing factors include thin periocular skin, enhanced percutaneous absorption, persistent
contact, and drug potency and formulation.

Conclusion: Caregiver education and medical supervision are essential for the safe use of pediatric eye
drops. Furthermore, this report highlights the need for improved eye drop delivery systems that ensure
accurate dosing, reduce medication wastage, improve treatment adherence, and minimize the risk of
local or systemic adverse effects.

Introduction
The steroid eye drops are widely used in ophthalmic practice for the management of inflammatory and
allergic ocular conditions because of their ability to suppress inflammatory pathways and alleviate
symptoms such as redness, itching and discomfort. [1–6] Despite their therapeutic value, inappropriate
or prolonged use may lead to local and systemic adverse effects, particularly when medical supervision
and proper dosing regimens are not strictly followed.[3–5] Clinical recommendations emphasize limited
treatment duration, gradual dose tapering and careful monitoring, especially in pediatric patients, whose
tissues, body size and behavior increased susceptibility to adverse effects. [3, 4, 7] Cutaneous atrophy
represents one of the most frequently encountered complications associated with potent topical
corticosteroids applied to the skin, an adverse effect involves all skin layers and documented in
dermatological practice. [2, 3, 5, 7, 8] In pediatric eye care, noncooperation during drop installation can
inadvertently, shift drug from eye surface to skin. The peri-ocular skin involvement secondary to
ophthalmic steroid exposure remains under-recognized in routine ophthalmic care, particularly among
children. The majority of reported pediatric cases of steroid-induced skin changes are associated with
dermatological preparations or injectable formulations rather than ophthalmic medications [5, 4, 7, 8].
Furthermore, no consistent genetic or systemic predisposition has been identified to explain individual
variability in the development of steroid-related cutaneous lesions. [5, 7, 9]. Transferring the vulnerability
to systemic bioavailability of eye drops even with the normal dosing quantity. The ocular dose among
children in literature still not weight adjusted with quite different physiological clearance from these of
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adults. In addition. this dependent age group also might get abuse in drop installation by unfit caregiver.
This report studied the cause and effect factors in this skin atrophy and its phase. The unsupervised eye
steroid use upon this child alarmed full eye examinations to evaluate his illness nature and the other
adverse effects of the persistent use of steroids on the child eye

Case report
A Yemeni male child of 4.5 years old, was brought from a remote village by his father to Al-Thawra
General Hospital, Eye Clinic, Sana’a, Yemen, with a complaint of a newly appearing furrow on the right
cheek ending in a pale pigmented patch for about one week. According to his present history, the child
had been using eye drops containing dexamethasone 0.1% combined with polymyxin and neomycin in a
benzalkonium-containing vehicle among past 5 weeks to relieved redness and itching. There was
negative history about the presence of any systemic disease such as scleroderma, previous trauma, or
the use of traditional remedies. On examination, the child was slim with light brownish skin. A skin
furrow extended from the lateral angle of the right eye, encircled the right cheek, and ended in a flat
hypo-pigmented patch just lateral to the right angle of the mouth. The skin furrow was regular, about 0,3
cm depth, 0,6 cm width and 4 cm with no change in texture and consistency. The father gave positive
history about difficulty in drop installation for child by refuse. The advice was conservative for possible
skin resolution and always to adhere medical recommendations. A full ophthalmic examination showed
normal eyes and vision. The eye drops used contained dexamethasone 0.1%, polymexin and neomycin.
He advised to be away from dust exposure and mobile watch as possible. mobile watch decreases
blinking and then the dryness leads to itching that elicit rubbing the eyes continuously. The management
were preventive measures to lessen environmental factors that trigger symptoms of the allergy, use
steroid–sparing agents as antihistamines, mast cell stabilizers, and artificial tears also and least potent
eye steroid drops in severe symptoms with dose tapering or ciclosporien A if severe symptoms. An
advice for Allegist consultation for any systemic atopia and possible desensitization therapy. He needed
regular follow-up to his teenage, when allergy may lessens and keratoconus progresses by check visual
acuity, refraction to guard from keratoconus, which is related to his chronic atopic inflammation and
apply cold compress to lessen itching sense.

Discussion
The clinical presentation of skin deepening is esthetic concerning with history of the site contact to a
potent topical or several steroid injections, for example triamcinolone used for treatment of chronic joint
pain and autoimmune illnesses. [1, 5-7] The youngest age group have much less chance for persistent
use of steroids treatment, this explains the minimally reported skin thinning among children. [1-7] The
furrow in this report, followed the path of tear overflow from the right eye down. The child's behavior of
fear, resistance and blepharospasm keeping closed eyes, spill out drops in trials to get any of them
inside the eye. [10] The right check get the atrophy as it contacted tears containing steroids more than
left. The left eye might be elicit immediate rubbing, as it received the drop at first by the relative's right
hand, eliciting blepharospasm then most of tears spread more over child's right check. The drop volume
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exceeding that of the conjunctival sac volume of the child from the current convenan tal bottles, and find
way to the nasal mucosa and skin.[11] 

 Excessive ocular dosing upon thin skin in periocular area enhance systemic absorption through skin
added to absorption through conjunctiva and nasolacrimal pathway, The systemic adverse effect is
proportionally greater in children due to smaller body size and lower circulatory blood volume, [12-19]  

Frequent and uncontrolled administration of topical steroid eye drops in resistant pediatric patients may
result in inefficient drug delivery to the ocular tissues while increasing periocular exposure, contributing
to both local and systemic

adverse effects. Infants and young children, ages from days to 4 years, are particularly susceptible due
to thin ocular membranes and skin, which can facilitate systemic absorption and manifestations such as
Cushingoid features and intraocular pressure elevation in steroid eye drops, [12,13] A reported
respiratory depression and bradycardia from eye drops containing Apraclonidine eye drops in childs
aged less than 6 months. Atropine eye drop might lead to urinary retention, dry mouth or even
anaphylactic shock. [13,14] 

The measures to prevent absorption, choose the least potent medication and care giver education as
keeping head up, apply digital press at the medical canthus to occlude the lacrimal passage and raise
the in the lower cul-de sac of the conjunctiva for a while during installation, [10] The esthetic complain of
this report was translated and transferred to generalized as a visual indicator of excessive drop volume
and repeated spillage during instillation, reflecting general challenges of eye drop installation in young
children. This challenge involves these dependent group in their eye care around 20% of population show
struggle fear, tremors, or these who are bed ridden or suffering from paralysis. The children add non-
cooperation and even resist taking the topical eye by behavioral blinking reflexes, and inability or refusal
to maintain upward gaze or eyelid retraction leading to missing both medication and aim of use [10, 18]
Furthermore third of caregiver are not competent in application of eye drop installation, for this point
teaching videos showing common mistakes in the drop installation may help address this issue. [18] An
ophthalmic bottles, designed to deliver a dose quantity efficiently in single drop per actuation through
the medial side of closed eye lids and spread inside the eye by blink in the right therapeutic dose. An
example of a mechanism for delivery of the drop is by mechanism of one way capillary attraction to
prevent bacterial contamination from eye lashes to the bottle. [19] Despite these needs, there are
commercial shortage. Future research should focus on the development of standardized design criteria
to pediatric ophthalmic care.

The clinical skin atrophy evolution due to topical steroids begins 3-14 days after treatment  and run into
 subtle pre-atrophy, followed by overt thinning or atrophy and ultimately tissue tolerance or tachphylaxis.
[5,21] Early discontinuation of the offending agent may allow partial or complete reversal of the skin
changes, particularly in pre-atrophic or in younger individuals with higher regenerative capacity. [2,5,8,21]
In contrast persistent exposure may result in irreversible alterations, including striae formation, fibrotic
remodeling and long term pigmentary changes, The tachphylaxis phase results in tissue tolerance to
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steroid and loss of capillary vasoconstriction then the capillaries within 4 days become able to constrict
for that, a pulse therapy is preferred to decrease the exposure time, in which topical steroids
discontinued for 4 days over 2-4 weeks. [1,3,4,5] 

Another less common adverse effect is the melanin cells pigment alteration toward either hypo or
hyperpigmentation that  might persist months post recovery of skin thinning. [2,5,7] The factors
enhancing skin atrophy by topical steroids are  the strength (potency), vehicle constituent and either or
both duration and frequency of the dose.[1,2,5-6,8] According to the US potency classification of
corticosteroids, The Dexamethasone is a Class I or supra-potent corticosteroids and the Hydrocortisone
0.5-1.0% is the least potent and it is the only steroid recommended for face lesions as an ointment once
a day and it is among Class VII with cautiously tapering dose and limited treatment period to 2 weeks as
in chronic eczema activity. [6] The potency of topical steroid is its amount producing a desired
therapeutic effect. [1-4] Local cutaneous vasoconstriction assay based on steroid effect is the measure
of steroid potency. [1-6] 

The adverse effects of steroids by any rout on the eye, occur at any age and they are irreversible sight
threatening as cataract and/or glaucoma and the eye steroids are contraindicated or cautiously used
when there is infected corneal ulcer, as they lead to delay ulcer healing with rapid perforation. [7,21]
Finally, while steroids are well recognized role in inducing cutaneous thinning, there is no conclusive
evidence linking early steroid exposure to with the development of corneal thinning disorders as
keratokonus. [16, 22, 23]  However,  keratoconus has  genetic predisposition and it is a stromal ectasia
due to intrinsic biomechanical disruption of collagen links in the stroma   as inflammatory corneal
ectasia in nature with high matrix metalloprotease enzyme (MMP) that might be linked to connective
tissue diseases – atopia and exacerbated by eye rubbing.[22,23] The steroid, as an anti-inflammatory,
could decrease these leading risks in keratoconus. However, the Benzalkonium chloride, a vehicle
constituent in most of eye drop, might has potential epithelial toxicity that decreases cell viability and
corneal ectasia, in addition to atopic chronic conjunctivitis, as a connective tissue disease and the
continuous mechanical rubbing behavior, these considerations highlights the impotence of long term
follow up in pediatric patients with chronic ocular allergy. [15, 22, 23]   

Conclusion
Although the skin atrophy in this report was from malpractice use of eye drops, it transferred the
illustration to the challenge in eye drop installation among children. The education of parents and
dispensing of a more controlled pediatric drug delivery system might improve pediatric eye care..  

Lesson from this report: Close monitoring is advocated for children using topical steroids. Care giver
education about the need for one drop and use the steroid sparing alternatives to control symptoms of
the chronic allergy. A wide distribution of cheap eye drop-control bottles to avoid drop spillages,
medication loss, possible systemic absorption and to adhere treatment aim.
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Limits in the study: This report was observational and further studies are needed to identify the period
limits and dose frequency for cutaneous toxicity from eye drops in children as well as resolution period
as the follow up missed.
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Figure shows two images of a child with allergic conjunctivitis. Prolonged use of potent topical steroi4d
eye drops resulted in skin thinning and hypopigmentation over the right cheek. The curved linear pattern
represents the path of tear flow containing steroid medication, leading to localized esthetic cutaneous
side effects.


