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Abstract:

Dental anomalies in a patient with Tyrosinemia
type I: first case report in the literature

This clinical report describes a 18-year-old female with a complex medical history and multisystemic symptoms, including

lower-extremity deformities, hypercalciuria, low body mass, short stature, abdominal pain, seizures, and hypertension. Despite

an initial clinical diagnosis of nonspecific renal tubular acidosis, further investigation revealed a likely pathogenic homozygous

variant in the FAH gene, indicating the diagnosis of tyrosinemia type I (HT1). During the investigation, several dental anomalies

were detected in this patient (tooth decay, delayed eruption, hypoplastic enamel, and changes in tooth shape). The patient has

been receiving dietary adaptations and electrolyte and alkaline solutions supplementation and is under close medical and dental

follow-up care. The aim of this report is to highlight the importance of a thorough investigation and genetic testing in patients

with multisystemic symptoms and the possibility of oral manifestations and dental anomalies in association with renal tubular

disorders, including Tyrosinemia type 1.
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INTRODUCTION

degradation. FAH converts 4-fumarylacetoacetate (FAA)

into two substrates: fumarate, which proceeds towards

Hereditary Tyrosinemia type I (HT1; OMIM
276700) is the most severe inborn error of metabolism

(IEM) involving the tyro-
sine catabolic pathway. HT'1
is an autosomal recessive
disease caused by loss-of-
function mutations on the
FAH gene, which is located
on the long arm of chromo-

Statement of Clinical Significance

This case underscores the importance of thorough investigation
and genetic testing in patients with multisystemic symptoms,
including oral manifestations, emphasizing the role of
the dentist in the early detection of systemic conditions
presenting oral manifestations such as tyrosinemia type I.

some 15 at position 25.1%
This gene encodes the enzyme fumarylacetoacetate hy-
drolase (FAH), which catalyzes the last step of tyrosine

the tricarboxylic acid cycle, and acetoacetate that is di-
rected to cholesterol biosynthesis or ketogenesis.

Although deficien-
cies in four out of the five
enzymes involved in this
pathway have been associ-
ated to IEMs due to accu-
mulation of their respective
upstream metabolites and
tyrosine, HT'1 has a partic-

ularly detrimental phenotype due to buildup of FAA,
resulting in DNA repair impairment, oxidative damage,
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and increased mutagenic potential in cells®. There is a
hypothesis that FAA might participate in liver damage
and carcinogenesis®. Furthermore, excessive levels of
FAA are shunted towards the production of succiny-
lacetone (SA), a heme synthesis inhibitor that impairs
mitochondrial function and disrupts renal tubular func-
tion, thus inducing a phenotype similar to the human
Toni-Debré-IFanconi syndrome (F'S) in murine models™.

The characteristic findings of HT'1 are involved
in progressive liver damage with high incidence of
hepatocellular carcinoma (HCC) and renal tubular dys-
function culminating into hypophosphatemic rickets™".
Considering the three subtypes of the disease’, the acute
and subacute forms exhibit absent or nearly absent FAH
activity before 2 and 6 months of age, respectively, and
these forms are often lethal due to severe hypoglycemia,
coagulopathy, and liver failure. In the chronic form,
residual FAH activity results in an insidious onset and
patients seldom present to medical care due to conse-
quences of impaired renal tubular resorptive function.
The kidney damage typically manifests as I'S, a condition
characterized by extensive loss of resorptive capacity in
the proximal convoluted tubule, resulting in generalized
aminoaciduria, hyperphosphaturia, glycosuria, renal
tubular acidosis (RTA), among other electrolyte imbal-
ances. The patients can also present severe growth retar-
dation and vitamin D-resistant rickets due to phosphate
wasting®. Children with the chronic form of HT1 have
cirrhosis, neuropathic pain, muscle weakness, hyperten-
sion and frequently die from HCC or porphyria in the

form of neurologic crises™'*. However, dental alterations
were not previously reported in HT'1.

The aim of this report is to highlight the impor-
tance of a thorough investigation and genetic testing in
patients with multisystemic symptoms of HT'1 and to
report, for the first time, the occurrence of oral manifes-
tations and dental anomalies in this disease. This report
may help further studies to investigate these abnormal-
ities and genetic mechanisms.

CASE REPORT

A 18 years-old female feoderm patient presented
for diagnosis of unspecific symptoms. She is the biologi-
cal daughter of a 3™ degree consanguineous couple, but
was adopted at 5 months of age, and there is no known
tamily medical history. Pathologic symptoms start at 2
years old, including lower-extremity deformities, hyper-
calciuria, low body mass, and short stature (Figure 1A).
Later, she exhibited abdominal pain, seizures, and hy-
pertension (with a systolic pressure of 200 mmHg). At
first glance, she was diagnosed with nonspecific RTA on
potassium replacement and hydrochlorothiazide therapy
was started.

At the time of 11 years of age, she had anoth-
er hypertensive crisis, marked by seizures, fever, and
upper-extremity paresthesia. Her blood tests showed
transient elevations in troponin I, amylase (518 U/L),
and lipase (1963 U/L), as well as abnormal blood coagu-
lation tests. Her renal ultrasound showed nephromegaly

Figure 1. (A) Patient at age 13 years presenting lower-extremity deformities, low body mass, and short stature. (B) Variant p.Gly170Val (ENST00000261755;
hg38 chr15:80.168.105 G>T) in homozygosis (two copies) in FAH gene identified by the next generation sequencing.
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with acute bilateral parenchymal damage, normal renal
arteries, and signs of chronic fibrotic hepatopathy on
her hepatic ultrasound. Cardiac and echocardiogram
evaluation also showed abnormalities, including mild
mitral and aortic insufficiency, ascending aortic and left
coronary artery dilation, signs of septal and pericardial
hypertrophy, and an overall hyperdynamic heart.
Laboratory tests for serologic markers of hepa-
titis B and C, HIV, Wilson’s disease, and rheumatologic
disorders were negative. Urinalysis was performed and
showed normal specific gravity, alkaline urine (pH=8),
glycosuria despite normal blood glucose (+2/4), trace ke-
tonuria, and non-nephrotic proteinuria (13 mg/Kg/24h).
Blood-gas analysis confirmed metabolic acidosis with
normal anion gap and her serum analysis showed per-
sistent electrolyte abnormalities. She then underwent
genetic testing to investigate IEM, which detected a
likely pathogenic homozygous variant (c.509G>T) in
the I4H gene (Fumarylacetoacetate Hydrolase, OMIM*

613871; Mendelics Genomic Analysis; https://www.
mendelics.com.br), strongly associated with tyrosinemia
type I, as shown in Figure 1B. The diagnosis of HT1
was confirmed by elevated urine Succinylacetone levels
(238 umol/L, reference <20 umol/L).

On intraoral examination, mucosal and soft tissues
appear normal. However, some tooth abnormalities were
noted: tooth decay, delayed eruption of permanent teeth.
At clinical examination, focal hypoplastic areas and a not-
ed Hutchinson-like tooth shape change in #35 and #45
(Figure 2A-I") were observed. A panoramic radiography
revealed an increased vascular-nervous caliber/widening
of the mandibular canal on both sides, as well as sparse
medullary bone trabeculae and thinning of the basilar
mandibular cortex. Atypical stylohyoid calcification in
relation to chronological age, taurodontism on maxillary
and mandibular molars were also observed. Moreover,
periapical radiographs suggested focal widening of the
periodontal ligament space (Figure 3A-B).

Figure 2. Intraoral examination showing tooth decay, focal hypoplastic areas, delayed eruption of permanent dentition, and Hutchinson-like shape of the #35 and #45.

Figure 3. (A) Panoramic radiography. Atypical pattern of dental rhizolysis in deciduous teeth, delayed eruption and development of permanent teeth, crown
alteration in #45 and #35, with anomalous morphology (Hutchinson-like) and taurodontics pulp chambers in molars; Increased vascular-nervous caliber in the
mandibular canal; sparse medullary mandibular bone trabeculae and thinning of the basilar mandibular. (B) Periapical images highlighting anomalous morphol-

ogy of #45 and #35 and focal widening of the periodontal ligament space.
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Since her diagnosis, the patient has been receiving
dietary adaptations and electrolyte and alkaline solutions
supplementation and is under close follow-up care in
the Genetics Service and Pediatric Nephrology Unity.
She has not exhibited new episodes of hypertension or
seizures, but she still has short stature, bone, and dental
deformities. NTBC treatment has not yet been started
because the medication is not available in the Brazilian
Public Healthcare System. The patient was referred to
dental treatment and received preventative care and
interventions to reduce the impact of the dental abnor-
malities related to the underlying disease.

DISCUSSION

The presented case describes a 13-year-old female
with HT'1, amultisystemic disease characterized by RTA,
hypercalciuria, hypertension, and abnormal liver and
cardiac findings. This is an autosomal recessive disorder
caused by a deficiency in FAH activity, leading to toxic
accumulation of SA in the liver, kidney, and other or-
gans''. This rare metabolic disorder affects 1 in 100,000
to 120,000 individuals worldwide, with higher prevalence
in the Canadian and Scandinavian populations'®.

The clinical features of HT'1 are highly variable,
ranging from mild to severe and fatal if untreated, mak-
ing early diagnosis essential for effective treatment and
long-term outcomes'. The most common presenting
signs and symptoms include liver dysfunction, renal
tubular dysfunction, and neurological crises, such as
seizures and encephalopathy, usually in the first year of
life'*. However, some patients may have a milder pheno-
type and present later in childhood with short stature,
osteopenia, or FS'.

Usually, the diagnosis of HT1 involves early
SA detection in the urine, blood or amniotic fluid by
tandem mass spectrometry. The presence of elevat-
ed levels of tyrosine and alpha-fetoprotein are also
indicative of the disease and genetic diagnosis may
be useful when other IEMs partake in the differential
diagnosis. The gold standard for detection of HT1
is through newborn screening (NBS). Nonetheless,
routine NBS panels in Brazil do not include tyrosin-
emia diagnosis.

Previously, the only available intervention for HT'1
was dietary restriction of phenylalanine and tyrosine,
which was poorly effective in preventing disease-pro-
gression. Hence, most patients eventually required or-
thotopic liver transplantation, which did not correct the
renal and systemic manifestations nor prevented further

damage. Nowadays 2-(2-nitro-4-trifluoromethylbenzo-
yl)-1,3-cyclohexanedione (NTBC) is the first-line agent
for early treatment of patients with HT'1'°. This kind of
medication acts by inhibiting the second enzyme of the
tyrosine catabolic pathway, minimizing the downstream
production of FAA and SA, which showed significant
efficacy in order to prevent renal injury, hepatic damage,
neurologic crises, and other secondary manifestations.

In the present case, the patient had unusual pre-
sentation, with lower-extremity deformities and short
stature as the first symptoms started at 2 years of age,
followed by hypercalciuria, non-nephrotic proteinuria,
and RTA. The diagnosis of HT'1 was delayed until 13
years of age when genetic testing revealed a homozy-
gous variant in the FAH gene and elevated SA levels.
This case highlights the challenges in diagnosing HT'1,
particularly in patients with atypical presentations, such
as late-onset or non-specific symptoms.

Dental findings are rarely reported in cases of
FS. Despite previous reports of dental deformities
in patients with renal tubular diseases'’, this is the
first report showing clinical and radiographic tooth
alterations associated to HT'1. These results suggest
that renal tubular dysfunction could be involved in
the abnormal development of oral mineralization,
including teeth, periodontal tissues, and maxillofacial
structures. The relationship between renal dysfunc-
tion and dental abnormalities has been documented
in other conditions, such as Fanconi syndrome and
chronic kidney disease, in which hypophosphatemia
and metabolic imbalances lead to enamel defects, tooth
hypoplasia and alterations in tooth eruption''*. Thus,
the oral manifestations observed in our patient may be
related to hypophosphatemia secondary to proximal
tubular dysfunction induced by type I tyrosinemia.
Dental care for these patients requires close monitor-
ing, with intensified preventive measures, including
fluoride supplementation, the use of sealants and
monitoring tooth eruption. In patients with hypophos-
phatemia, the use of minimally invasive restorative
therapies and strict diet control are recommended
to reduce the risk of dental caries. In this case, the
patient was referred to a specialist dental care and
received preventative care and interventions to re-
duce the impact of the dental abnormalities related
to the underlying metabolic condition. In this case,
the patient was referred to dental follow-up and re-
ceived preventative care and interventions to reduce
the impact of the dental abnormalities related to the
underlying metabolic condition.
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Compared with other cases reported in the lit-
erature, patients with renal tubular dysfunction may
have dental features similar to those observed in our
case, including enamel hypoplasia and delayed tooth
eruption'’. However, this is the first report to describe
these manifestations in a patient with type I tyrosinemia,
suggesting that further studies are needed to better un-
derstand this association. The lack of previous reports
may be related to the rarity of the condition or the lack
of detailed dental examinations in these patients. Early
identification and appropriate management of dental
abnormalities can improve the quality of life of these
individuals and reduce oral health complications.

The management of HT'1 involves a combination
of dietary restriction of tyrosine and phenylalanine and
NTBC therapy. Long-term treatment aims to prevent
acute crises and minimize the risk of liver failure, liver
cancer, and renal disease'’. However, compliance with the
restrictive diet and NTBC therapy can be challenging,
and regular monitoring for metabolic control and poten-
tial complications is required. In the presented case, the
patient is receiving supportive treatment, including di-
etary adaptations and electrolyte supplementation, while
awaiting access to NTBC therapy, which is currently
not available in the Brazilian public healthcare system.

This report reinforces the importance of genetic
testing in patients with multisystemic symptoms of
HT1, and the need for oral and dental investigation to
diagnose oral and maxillofacial and dental anomalies.
Early detection and treatment of these conditions may
improve quality of life for patients with HT'1.

CONCLUSION

In conclusion, the presented case illustrates the
importance of considering HT'1 in the differential diag-
nosis of multisystemic disorders, even in the absence of
typical features or family history. Although not common,
dental alterations should be evaluated in patients with
primary and secondary renal tubular disorders. Early
diagnosis and appropriate management of HT1 can
improve the prognosis.
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