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Case Report

Neurotrophic Keratitis Due to Congenital Corneal Anesthesia
with Deafness, Hypotonia, Intellectual Disability,
Face Abnormality and Metabolic Disorder: A New Syndrome?
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Abstract: Neurotrophic keratitis is a rare degenerative disease of the cornea that can lead to corneal
ulceration, scarring, and significant visual impairment. It most commonly occurs in adults and
is rarely diagnosed in children. Congenital corneal anesthesia is an extremely rare condition that
requires appropriate ophthalmologists” attention in making diagnosis and treatment decisions. This
condition usually presents in infancy or early childhood and is characterized by rare blinking rate,
decreased tearing or a corneal ulcer that is unresponsive to treatment. In this case report, we describe
a patient with multiple systemic and neurological disorders who presented to the ophthalmology
department due to corneal erosion unresponsive to treatment. Brain magnetic resonance imaging
confirmed bilateral trigeminal hypoplasia and the diagnosis of neurotrophic keratopathy due to
bilateral congenital corneal anesthesia was made. The discrepancy between clinical signs and
symptoms or treatment non-response in cases of corneal erosions should alert the ophthalmologists
to suspect trigeminal dysfunction. MRI is the gold standard to confirm congenital corneal anesthesia
and to differentiate from other possible neurotrophic keratitis causes.

Keywords: neurotrophic keratitis; neurotrophic keratopathy; congenital corneal anesthesia; corneal
erosion; corneal ulcer; trigeminal nerve

1. Introduction

The cornea is the most densely innervated tissue in the human body. Innervation is
supplied by the ophthalmic branch of the trigeminal nerve. Corneal nerves are respon-
sible for reflex tearing, blinking and the release of trophic factors, such as nerve growth
factor, substance P, calcitonin, gene-related peptide, neuropeptide Y, and acetylcholine [1].
Blinking and tearing reflexes are important to protect corneal surface from environmental
factors and to provide the essential nutrients and oxygen to the cornea. All of these factors
jointly promote epithelial cell proliferation, migration, adhesion, differentiation and are
necessary for the structural and functional integrity of the ocular surface [1]. Damage
to the corneal nerves causes the loss of corneal sensation and trophic functions which
consequently results in neurotrophic keratitis [2]. The function of the trigeminal nerve can
be disturbed by systemic or ocular, congenital or acquired diseases or iatrogenic lesions.
Despite the underlying cause, neurotrophic keratitis presents as a punctate keratitis that
may progress to persistent epithelial defect or corneal ulcer. The diagnosis is mainly based
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on clinical history, decreased corneal sensitivity, and the presence of corneal damage [2,3].
Congenital corneal anesthesia (CCA) is an extremely rare and challenging condition caus-
ing neurotrophic keratitis in pediatric population. It can occur in isolation or be associated
with congenital abnormalities affecting the mesoderm, ectoderm, or brainstem. In 1984,
Rosenberg classified patients with congenital trigeminal anesthesia into three groups:
(1) patients with isolated congenital trigeminal anesthesia; (2) patients with corneal and
facial anesthesia associated with congenital abnormalities affecting the mesoderm; and
(3) patients with CCA and associated focal brain stem abnormalities and without somatic
malformations [4]. In corneal anesthesia, punctate keratitis and epithelial defects may
occur spontaneously requiring urgent recognition and treatment to prevent from further
progression to corneal ulcer. It is important to be aware about the possibility of this con-
dition manifestation in childhood in order to prevent early visual loss. CCA requires
constant supervision by an ophthalmologist. Detailed neurological, gastroenterological,
nephrological, and gynecological examination should be performed to identify possible
concomitant pathologies.

2. Case Report

We present a case of a six-year-old girl with systemic and neurological disorders and
neurotrophic keratitis which is caused by congenital bilateral corneal anesthesia. The
patient was born at 40 weeks’ gestation. The pregnancy was uncomplicated, mother only
had herpes labialis during pregnancy at the third and fifth months. After birth, the positive-
pressure ventilation was provided; hypotonia, hypertension of the torso extensors, leaned
back head, lethargy and bilateral deafness were observed. A gastrostomy tube was formed
due to dysphagia. At the age of one year and five months, cochlear implant surgery was
performed. Nevertheless, the patient is deaf, she is not able to walk and talk, and contact is
maintained through gestures and vision. There are no known hereditary diseases in the
family, parents are healthy.

The patient presented to the Department of Ophthalmology at the Hospital of Lithua-
nian University of Health Sciences, Kaunas clinics at two years of age due to the right eye
corneal erosion that was unresponsive to treatment. The patient’s right eye was treated with
antibiotic drops, artificial tears and ointments, regenerating agent (Cacicol). Despite inten-
sive topical treatment, only a slight improvement was observed. Later severe inflammation
associated with hypopyon and iris hyperemia developed in the right eye. Intraocular
pressure was normal in both eyes. Corneal scrapes microscopy, cytology, and culture of the
right eye did not show any infectious agents. Since the corneal defect was unresponsive to
conservative treatment, amniotic membrane transplantation was performed. The corneal
ulcer epithelialized. However, a vascularized central corneal opacity has formed (Figure 1).

Figure 1. Dynamic of the right eye corneal ulcer: (a) Corneal ulcer. (b) Right eye after amniotic
membrane transplantation. (c—e) Corneal opacity and neovascularization. (f) Right eye after anti-
VEGEF subconjunctival injection.
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A year later patient scratched her left eye with the nail and presented at the department
of ophthalmology due to the left eye corneal erosion. The patient was treated with antibiotic
drops, anti-inflammatory drugs, artificial tears, ointments, therapeutic contact lens and
regenerating agent (Cacicol) but all of the means were effective only for a short time and
erosion progressed to the stromal corneal ulcer with surrounding corneal edema and iris
hyperemia (Figure 2).

Figure 2. Dynamic of the left eye: (a) Central corneal erosion. (b) Superficial corneal ulcer. (c) Stromal
corneal ulcer.

Investigation and diagnosis: The patient carries a normal female karyotype (46,XX)
and no significant alterations in chromosomes structure were discovered. Nevertheless, the
taken samples are under further investigation by geneticists abroad to determine the cause
of her systemic disorder. The patient has dysplastic facial features: expressed metopic
suture, small lower jaw, high palate, facial amimia, and large ears. Corneal sensitivity and
sensation in the distribution of the trigeminal nerve were not assessed due to cognitive
function impairment and general patient’s condition. A detailed ocular examination was
carried out to rule out all possible secondary causes of corneal aesthesia. A very rare
blinking rate (once per minute) was observed. Corneal scrapings for culture were repeated
during the exacerbation period. However, no bacterial or fungal growth was identified,
and a test for HSV was negative as well. Brain MRI showed that both cisternal segments of
the trigeminal nerves and parts in Meckel’s cave were small in diameter and hypoplastic.
In the right-side pontocerebellar corner one cranial nerve was differentiated (more likely
VIII, VII was not clearly differentiated) and in the left side two cranial nerves (more likely
to be VII and hypoplastic VIII) (Figure 3). Cisternal segments of the VI cranial nerve were
well differentiated. The patient was diagnosed with congenital bilateral corneal anesthesia
secondary to bilateral trigeminal hypoplasia and bilateral neurotrophic keratopathy.

Figure 3. MRI of the patient. The arrow shows hypoplastic trigeminal nerve on the right side (MRI
defect due to the cochlear implant).
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Treatment: Since vascularized corneal opacity formed after amniotic membrane trans-
plantation in the right eye, different treatment options were considered. Recombinant
human nerve growth factor (Cenegermin) was prescribed in accordance with FDA approval
for its use in pediatric population. The course of one eye drop administered topically, six
times daily for eight weeks was started. Gradual improvement was observed and the
corneal epithelium defect healed. However, severe corneal opacity with neovascularization
formed (Figure 4). The case was presented to the European Reference Network-Eye Diseases
virtual clinic for the discussion about the treatment options for corneal neovascularization
in the presence of CCA. Treatment with anti-VEGF subconjunctival injection to inhibit fur-
ther corneal neovascularization was suggested. Three injections with three-months interval
have already been performed. The corneal neovascularization remains stable (Figure 5).
Maintenance therapy with artificial tears every hour during the day and ointment at night
are prescribed. The patient is still under monthly supervision by an ophthalmologist.

Figure 4. (a—c) Left eye weekly and (d) eight weeks after starting treatment with Cenegermin
eye drops.

Figure 5. (a) Left eye before anti-VEGF subconjunctival injection. (b,c) Left eye after three anti-VEGF
subconjunctival injection.

3. Discussion

CCA usually presents in early childhood between the age of 8 and 12 months (when
the time of a child being awake increases). However, a case of unilateral hypoplasia of
the trigeminal ganglion has been reported in a 31-year-old women [5]. CCA can be easily
misdiagnosed in favor of more common neurotrophic keratitis causes such as HSV or HZV
keratitis, dry eye syndrome or recurrent epithelial erosions. It is usually bilateral disorder,
although unilateral cases have been reported [5-7]. CCA tends to be sporadic. However,
Purcell John. J. et al. described a case of a family in which 13 of 25 family members had
isolated congenital corneal hypesthesia and in six of them epithelial erosion was found [8].
CCA can be isolated [9] or included in complex syndromes as well. Rosenberg reviewed
43 cases and classified congenital trigeminal anesthesia into three groups [4]. Considering
this classification, the patient we presented does not match to any of these groups. There
are more cases of CCA reported in the literature that are associated with other disorders [4]
but none of them is similar to ours. There is a suspicion of glycoprotein metabolism defect
due to psychomotor development disorder and dysmorphic facial features. However,
neurotrophic keratopathy or hypoplasia of V, VII, VIII cranial nerves is not associated with
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clinical expression of glycoprotein metabolism disorder. There is a possibility that the
patient has multiple diseases, since only a part of the patient’s clinical signs may be due
to glycoprotein metabolism disorder. We are not aware of any condition in which brain
stem dysfunction, such as deafness and dysphagia, congenital trigeminal anesthesia, and
glycoprotein metabolism disorder are presented together.

It is essential to exclude acquired causes of corneal anesthesia, before the diagnosis of
CCA is confirmed. Trigeminal nerve impairment can result from space occupying lesions
of the cerebellopontine angle or diseases of the coronal sinus. Ocular causes of acquired
corneal anesthesia include keratitis due to HSV or HZV. Orbital apex lesions, such as
tumors or pseudotumor, could involve the ophthalmic branch of the trigeminal nerve.
Systemic diseases, such as diabetes, vitamin A deficiency or multiple sclerosis can be a
cause of impaired corneal sensitivity as well [10].

The first signs of CCA can be similar to conjunctivitis, such as recurrent episodes of
red eye and discharge without pain [11]. The main corneal involvements are superficial
keratopathy, persistent epithelial defects, and corneal ulcers that may lead to corneal
perforation or infectious keratitis [12]. Functional and morphological examinations are
required to provide insight into the pathogenesis of neurotrophic keratopathy. Functional
examination includes evaluation of corneal sensation with a Cochet-Bonnet esthesiometer,
whereas corneal confocal microscopy is used for morphological examination, although
confocal microscopy is difficult to perform in children. Detailed examination including
blood tests, roentgenography, abdominal and renal ultrasonography, and neurological
examination should be performed to identify any possible systemic associations.

Medical treatment usually consists of artificial tears and ointments, autologous serum
eyedrops and topical antibiotics when necessary. Surgical treatment options, which include
tarsorrhaphy, conjunctival flap and amniotic membrane transplantation, are applied to
corneal ulcers not responding to conservative treatment. Tarsorrhaphy is the most com-
monly used method to promote corneal healing [13]. However, in our case it was not
considered since the patient is not able to talk, she does not hear, and she only communi-
cates with gestures and eyesight.

According to some reports, a complete corneal healing was achieved in 90% of patients
during an average of 18.4 days, after amniotic membrane transplantation in the corneal
epithelial defects or ulcers caused by neurotrophic keratitis, with more than two lines
improved visual acuity in 52.3% of patients [14]. Amniotic membrane transplantation was
performed in the right eye of our patient, however, corneal opacity that impaired vision
has developed. Corneal transplantation has a poor prognosis in CCA. According to the
literature, scarring recurred or non-transparent scar developed in the grafts [11,15]. In
recent years, new treatment strategies and methods have been developed. Regenerating
agent (RGTA, Cacicol) is a matrix containing large polymers mimicking heparan sulfates.
In a retrospective study corneal ulcers, which were unresponsive to conventional therapy,
healed after usage of Cacicol in 9 cases out of 11 [16]. A recombinant nerve growth factor
(Cenegermin, Oxervate) has the effect on epithelial proliferation and improved sensory
functions of the cornea for patients with neurotrophic keratitis [17]. The effectiveness
of Oxervate was confirmed in two main studies involving 204 patients with moderate
(persistent epithelial defect) or severe (corneal ulcer) neurotrophic keratitis. In the first
study, 74% of the patients treated with Oxervate achieved complete healing of the eye’s
surface compared with 43% in vehicle-treated patients group [18]. In the second study,
healing of the cornea was observed in 70% in the Oxervate group compared to 29% in
the vehicle-treated group [19]. Better treatment results are obtained when treating only a
corneal epithelial defect rather than an advanced corneal ulcer. In the case we presented the
corneal ulcer healed. However, corneal opacity remained and severe neovascularization
of the cornea occurred. The reason why the corneal opacity remained could be that we
had to wait about two months until the beginning of the treatment (due to the high cost of
Cenegermin, difficulties in receiving medication and the approval of Bioethics Committee
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to prescribe it for a child). Although it is permitted to use for children and adults in the
United States, in Europe this treatment is approved only for adults.

Cenegermin efficacy and safety has been already demonstrated in a couple of pedi-
atric cases [20-22]. Complete healing of the corneal epithelium defect was observed in
a 3-year-old boy with neurotrophic keratitis due to rhabdomyosarcoma surgery of the
jaw [22]. The healing of the persistent corneal epithelial defect, the resolution of the opacity
and the improvement of corneal sensitivity were observed in a nine-year-old patient with
pontine tegmental cap dysplasia [20]. Complete healing was achieved in both eyes after
Cenegermin use for bilateral neurotrophic keratopathy in CCA: during the 16 months
follow-up, no recurrence was noticed and corneal opacities gradually became clearer.
However, the improvement in corneal sensitivity was insignificant [21]. Corneal sensitiv-
ity did not improve in our case, most probably due to the congenital profound sensory
innervation deficit.

Common side effects of Cenegermin are eye pain and redness, increased lacrimation,
eyelid pain, foreign body sensation, and corneal neovascularization. In none of the reported
cases adverse events were observed. In case we presented severe neovascularization of the
cornea occurred. Corneal neovascularization could be a side effect of the Oxervate or it
could be the result of a delayed treatment.

The usage of subconjunctival anti-VEGF injections in order to prevent corneal neovas-
cularization, shows promising outcomes. The results of a randomized control trial showed
a reduction in the mean area of corneal neovascularization by 36% in the 15 eyes treated
with bevacizumab compared with an increase of 90% in eyes that received placebo [23].
However, it is more useful in early stage of neovascularization and has weaker effect in
cases of mature corneal neovascularization [24].

4. Conclusions

To conclude, neurotrophic keratitis due to CCA can be a cause of severe vision impair-
ment in childhood. Various treatment approaches should be considered in order to achieve
the best possible results. Similar treatment results were obtained in both eyes with two
different treatment methods: amniotic membrane transplantation and recombinant human
nerve growth factor. A combination of various factors, such as the stage of neurotrophic
keratitis at the beginning of the treatment, the underlying cause, patient’s general condition
and availability of medication contributes to the final treatment outcome.
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