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Purpose: Tyrosinemia Type II (Richner-Hanhart syndrome) is a rare autosomal recessive disease that occurs due
to deficiency in the enzyme tyrosine aminotransferase and can result in an ulcerated keratitis. We present a case
of a young patient with oculocutaneous tyrosinemia despite a negative newborn screen.

Observations: A 15 month old boy with an uncomplicated birth history and negative newborn screen presented
with a unilateral central irregular epithelial defect and hyperkeratotic lesions on his fingertips and soles. A month
later, the patient developed bilateral dendritiform epithelial erosions. Following a series of antiviral, antibiotic,
and lubricating treatments, there was a waxing and waning course of epithelial healing. After the patient was lost
to follow up for one year, the patient presented with a new global developmental delay prompting further
workup. Tyrosine and phenylalanine levels were ordered which confirmed a diagnosis of Tyrosinemia Type II,
and the patient was started on a low-protein diet. A month later, the patient’s epithelial defects and ocular
symptoms were resolved.

Conclusion and Importance: Presentation of a dendritiform epithelial erosion, whether unilateral or bilateral,
accompanied by symptoms of developmental delay and palmoplantar hyperkeratotic lesions should prompt
measurement of tyrosine and phenylalanine levels. As dermatologic lesions and variable developmental delay
may not appear until later in the course of disease, diagnosis may depend on early recognition of ocular signs and
symptoms even with negative newborn screening. Prompt diagnosis and diet modification is necessary to prevent
developmental delay in this disease. To our knowledge, this is the first Tyrosinemia Type II case in the literature
manifesting as an asynchronous bilateral eye disease.

1. Background

Tyrosinemia Type II (Richner-Hanhart syndrome) is a rare autosomal
recessive disease that occurs due to deficiency in the enzyme tyrosine
aminotransferase, which decomposes phenylalanine and tyrosine.' As a
result of the enzyme deficiency, tyrosine and its metabolites accumulate
in the keratin cells of the hands, feet and corneal epithelium, where the
intracellular crystallization of tyrosine is thought to initiate inflamma-
tion.? Unlike Tyrosinemia Type I which does not have corneal findings,
corneal changes in Type II are seen as bilateral superficial punctate
crystalline deposits that may assume a dendritiform pattern. This may
lead to an ulcerated keratitis, which may be mistaken for herpes simplex
keratitis.” Over time, peripheral vascularization, irregular epithelium
and corneal haze may develop. These findings typically present months
before hyperkeratotic skin lesions on hands and feet (palmoplantar
keratosis) appear.® Accompanying signs and symptoms include photo-
phobia, nystagmus, strabismus, conjunctival thickening, and cataract.”
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Patients may have variable mental disability but have normal hep-
atorenal function (in contrast to Type I disease).

We present a case of a young patient with oculocutaneous tyrosi-
nemia despite a negative newborn screen. To our knowledge, this is the
first Tyrosinemia Type II case in the literature manifesting as an asyn-
chronous bilateral eye disease. Previous reports have only documented
lesions presenting bilaterally, in contrast to our patient’s initial pre-
sentation with a unilateral disease which later developed in the
contralateral eye.

2. Case presentation

A 15 month old boy was referred by his pediatrician for possible
corneal abrasion or ulcer in the left eye. The mother reported that he had
one month of light sensitivity, tearing and eye rubbing which had not
improved on erythromycin ointment. The child also recently developed
hyperkeratotic plaques on his fingertips and soles (Fig. 1A and B). The
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child was born full-term via normal spontaneous vaginal delivery with
an uncomplicated course and negative newborn screen. At 3 months old,
he was found to have an accessory urethra which was removed by sur-
gical excision without complication.

Initial left eye examination revealed a 2 mm central irregularly
shaped epithelial defect with punctate staining and underlying haze.
The patient was started on moxifloxacin four times a day. On one week
follow up, there was heaped up epithelial irregularity without staining
and erythromycin ointment was restarted. About a month later, bilateral
central dendritic-like epithelial defects were found. He then had a
waxing and waning course of epithelial healing with treatment
including oral acyclovir, ganciclovir gel, moxifloxacin eye drops and
lubricating drops and ointment. The patient was subsequently lost to
follow up and returned over a year later with an epithelial defect in a
dendritiform pattern in the left eye. Herpes Simplex Virus 1/2 IgM and
IgG titers were found to be negative. Additionally, the child was now
noted to have a new global developmental delay and poor appetite and
oral intake. Due to high suspicion, further workup with serum tyrosine
and phenylalanine levels was obtained.

The patient had an elevated tyrosine level of 1958 (normal: 24-115).
He was referred to genetics and was molecularly confirmed for Tyrosi-
nemia Type II. Additionally, it was found he had a pedigree with positive
consanguinity (parents are first cousins). He was started on a low tyro-
sine and phenylalanine diet. Following a month of diet modification,
tyrosine levels were controlled. The patient’s epithelial defects mark-
edly resolved, and the mother reported cessation of ocular symptoms.

3. Discussion and conclusions

This patient’s diagnosis of tyrosinemia was delayed due to a pre-
liminary diagnosis of herpes simplex epithelial keratitis and negative
newborn screen. Primary ocular herpes simplex infection occurs in the
form of vesicular blepharoconjunctivitis both in neonates through birth
canal transmission and in children through orofacial mucus membrane
transmission. Primary infection is often self-limiting, and the virus as-
cends through the cutaneous nerves and stays latent in the trigeminal
nerve ganglion.” Upon reactivation, a secondary infection happens
involving eyelids, conjunctiva, cornea, uvea, and rarely retina.® Most
commonly, reactivation manifests as epithelial dendritic keratitis.°

The hallmark of herpes simplex epithelial keratitis is a true dendritic
ulcer with a branching linear shape with terminal bulbs and swollen
epithelial borders that contain live virus. The base of the ulcer stains
positively with fluorescein. Although the epithelial borders stain
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negatively with fluorescein, they can be demarcated with rose bengal.®
This patient presented with a unilateral irregularly shaped epithelial
defect with punctal staining and underlying haze that later evolved to
bilateral central dendritic-like epithelial defects.

The patient’s initial presentation was not characteristic of a true
dendritic ulcer (without a linear branching pattern and terminal bulbs),
therefore antibiotic treatment was initiated. Despite antibiotic treat-
ment, the progression to bilateral dendritiform epithelial defects led to a
preliminary diagnosis of herpes simplex keratitis. While rare in adults,
bilateral disease occurs at a higher rate in children.”® The patient’s
waxing and waning course of epithelial healing did not initially raise
concern for misdiagnosis as children are more susceptible to recurrences
of ocular herpes, with studies showing that half of all children with
herpes simplex keratitis develop a keratitis recurrence within 1-2
years.”

Other causes of dendritiform epithelial lesions in the herpes family
were also considered in the diagnosis of this patient. Herpes zoster is
rare in early childhood, and most of the reported cases are related to
immunosuppression or intrauterine acquired infection leading to vari-
cella in the immediate neonatal period or herpes zoster during infancy.®
Varicella zoster virus can present with punctate keratitis and pseudo-
dendrites which lack terminal bulbs and dichotomous branching, in
contrast to herpes simplex dendrites.” These pseudodendrites stain
poorly with both fluorescein and rose bengal. However, in herpes zoster
ophthalmicus, a vesicular rash in the dermatomal distribution of the
trigeminal nerve would be expected, which was not seen in our
patient.10

A year after initial presentation, when the patient returned after
missing follow up, the patient was noted to have new global develop-
mental delay. This new finding in the setting of poor response to anti-
viral therapy, prompted further workup with serum tyrosine and
phenylalanine levels, leading to a diagnosis of Tyrosinemia Type II.
Several factors contributed to a delayed diagnosis, including a negative
newborn screen ruling out tyrosinemia, lack of developmental delay at
initial presentation, and a dendritiform corneal epitheliopathy resem-
bling herpes simplex epithelial keratitis that waxed and waned with
treatment. The patient did have hyperkeratotic lesions on his fingers and
toes that developed 1 month after onset of ocular symptoms, however
the significance of this only became clear once the child developed
global developmental delay.

Cases of Tyrosinemia Type II have been published in the literature
before, with age of diagnosis ranging from 5 months to 57 years of age.'!
In the outlier 57-year old case, symptom severity corresponded to level

Fig. 1. A. Hyperkeratotic plaques on the patient’s fingertips and palms. B. Hyperkeratotic plaques on the patient’s toe and sole.
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of dietary protein consumption, which was seasonal for the patient.
Palmoplantar keratosis was reported to occur in 80% of cases, followed
by corneal lesions in 75%, and mental retardation in 60% of cases.'>
Corneal lesions have been reported at as young as 1 month of age.'!
Ocular and cutaneous defects resolved completely if patients followed a
strict modification of diet.'*''"'® Recurrence has been documented
following a lapse in dietary modification.'!

Similar to the present report, in most cases patients were suspected to
have a diagnosis of herpes simplex keratitis, and treatment with
acyclovir was given.”*'1~* Some patients were found to have transient
resolution of corneal findings following antiviral therapy, however only
completely resolved with dietary therapy.'' In all reported cases,
corneal lesions were found bilaterally at initial presentation. It is un-
known why our patient initially presented with unilateral findings, as
metabolite accumulation in the corneal epithelium would be hypothe-
sized to occur equally in both eyes. It can be speculated that this
metabolic deposition was subclinical in the contralateral eye at the time
of evaluation. Furthermore, Tyrosinemia Type II has also been docu-
mented with cutaneous manifestations and no ophthalmic findings.'”'®
Cutaneous symptoms typically appear after the first year of life, so they
cannot be relied upon for diagnosis.'®

As in our patient, Tyrosinemia may not be detected by newborn
screening when

specimens are collected in the first few days of life as tyrosine levels
may not be sufficiently elevated for detection by tandem mass
spectrometry.”’

Tyrosinemia Type II is a rare autosomal recessive disease and its
ocular manifestation is commonly misdiagnosed as herpes simplex
keratitis. A unilateral or bilateral presentation of dendritiform epithelial
erosions accompanied by developmental delay and palmoplantar hy-
perkeratotic lesions should prompt measurement of tyrosine and
phenylalanine levels. However, as dermatologic lesions and variable
developmental delay may not appear until later in the course of disease,
diagnosis may depend on early recognition of ocular signs and symp-
toms even with negative newborn screening. Prompt diagnosis and diet
modification is necessary to prevent developmental delay.

Patient consent

Consent to publish this case report has been obtained from the pa-
tient’s guardian in writing.
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