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Abstract
Medical progress leads us to take care of new types of patients, including those who have been liver transplanted. In fact, the number of these
patients is constantly increasing, hence the probability of meeting them in the dental office is increasing. These patients require specific, personalized
and rigorous dental management, due to the infectious risk and therapeutic risk associated with immunosuppressive medication, along with specific
side effects of immunosuppressants. Other oral manifestations associated with the previous liver disease, have been reported. The aim of this paper
was to describe the oral findings in liver transplanted children through two cases.
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Introduction
Liver transplantation is the treatment of choice for acute liver
failure, chronic liver failure, metabolic liver disease and malignancy
[1]. Earlier diagnosis, improved patient selection and operative
techniques, and successful development of immunosuppressive
agents, had led to an increase number of liver transplanted patients.
To overcome the shortage of child donors, reduction hepatectomies
is usually indicated. It is a procedure in which part of a living adult
liver is cut down to fit a child [1,2]. Children with liver transplant
require careful dental management due to the infectious risk and
therapeutic risk associated with immunosuppressive medication,
along with specific side effects of immunosuppressants [3,4].
So far, research has largely been confined to the effects of
immunosuppressive medication on oral mucosa and gingival
tissues. Other possible oral manifestations associated with the
previous liver disease have not been largely investigated.

The aim of this paper was to report on delayed eruption of teeth,
enamel hypoplasia and greenish intrinsic staining of teeth, in two
children with the same medical history, who received orthotopic
liver transplants.

Cases presentation
First case

A nine-year-old female patient was referred to the Dental
Department of Fattouma Bourguiba Hospital of Monastir, Tunisia
for a dental check-up. She had a history of progressive familial
intrahepatic cholestasis diagnosed at the age of three years. She
underwent an orthotopic liver transplant of a hemi-liver, taken
from her mother, six months before the dental check-up. The
patient is taking Tacrolimus as immunosuppressive medication.
Clinical examination of the oral mucosa and the teeth showed a
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delay of the eruption of the central maxillary incisors (Figure 1D)
and enamel hypoplasia in the mandibular incisors and first molars
(Figures 1 A, B, C). Radiographic examination (intraoral periapical
radiograph) showed the presence of the central maxillary incisors.
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The periapical radiograph also showed that 2/3 of the roots of 11
and 21 were formed, and the absence of an obstacle preventing the
spontaneous eruption of the teeth (Figure 2).

Figure 1: Intraoral examination.
A: Enamel hypoplasia in the first mandibular molars
B: Enamel hypoplasia in the first maxillary molars
C: Enamel hypoplasia in the mandibular incisors
D: Delayed eruption of the central maxillary incisors

Figure 2: Radiographic examination.

Figure 3: Intraoral examination showing green teeth discoloration.
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Second case
A two-year-old female patient was referred to the Dental
Department of Fattouma Bourguiba Hospital for a dental check-up.
She had a history of progressive familial intrahepatic cholestasis
diagnosed at the age of two months. She underwent an orthotopic
liver transplant of a hemi-liver, taken from her father, six months
before the dental check-up. The patient is taking Tacrolimus as
immunosuppressive medication. The clinical examination showed
a green pigmentation of the maxillary incisors and the molars
(Figure 3). The patient was non-cooperative. Therefore, retractors
couldn’t be used to take pictures.

Discussion

Nutritional deficiencies in vitamin A and vitamin D are among
the most frequent systemic causes of delayed eruption of the
permanent dentition. Fat-soluble vitamin A is present in food of
animal origin as retinol and in plants as carotene. This vitamin is
involved in the growth of bones. Its deficiency leads to impaired
bone growth, which can lead to delayed eruption of permanent

teeth. Vitamin D deficiency leads to poor calcification of the bones.
Therefore, the bone loses its rigidity and becomes deformed.
This leads to stunted growth and abnormalities in the dentition
including hypoplastic enamel and eruption disorders [5]. Since
the liver has a role of absorption and storage of vitamin A, and an
activating role of vitamin D, [6] liver disease from which the patient
was affected before receiving a liver transplant, may be the cause
of this delay of central maxillary incisors eruption, in the first case
[1,7]. Parents should be reassured that delayed eruption of the
primary or permanent dentition may sometimes occur, but these
teeth do erupt eventually and often without recourse to surgical
intervention.
In addition, it is recommended to monitorize the development

of the dentition, and to perform a thorough clinical and radiographic
examination, in order to make sure of the absence of an obstacle
preventing the spontaneous eruption of teeth.
Enamel hypoplasia is a quantitative defect of enamel, visually
and morphologically identified as involving the surface of the enamel
and associated with a reduced thickness. It can be hereditary or
acquired and can be associated with numerous systemic disorders
and low birth weight [8]. Studies have also shown that enamel
hypoplasia is more common in children with chronic liver disease
compared to healthy children. This is due to the malnutrition often
seen in patients with liver problems, since the liver plays a role in
storage of mineral, salts and vitamins, participates in digestion and
absorption of nutrients and fat-soluble vitamins, and is the seat of
protein synthesis [9,10].
A study conducted by Dorota Olczak-Kowalczyk, et al. in 2014,
showed frequent dental defects such as opacities and hypoplasia
(25.7% of the subjects) in children and adolescents with liver
failure [11]. Another study by Hosey et al. reported enamel
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defects in 6 out of 55 subjects with liver failure [1]. Wondimu et
al. reported enamel hypoplasia in 36% and enamel opacities in
76% of pediatric liver recipients [2]. Enamel hypoplasia provides
a nest for bacteria. Surface irregularities due to this pathology can
promote the retention of dental plaque and decrease the clearance
of carbohydrates. Therefore, restoration of teeth with enamel
hypoplasia by composite resin protects them against decay [10].
Teeth discoloration is due to the excess of conjugated bilirubin
in the blood, due to the cholestatic disease the patient suffered
from before the transplant, which causes its accumulation in the
tissues [8,11,12,13]. In fact, hyperbilirubinaemia (> 2.5 mg/dl) is
associated with a yellowish discoloration of the mucous membrane,
skin. Partial bilirubin oxydation in blood may produce a darker
tissue discoloration (greenish brown or yellowish brown) [11].
In children, since enamel is not mineralized yet, the discoloration
may appear on the teeth, giving them a shade ranging from
yellowish to greenish. This pigmentation can also affect temporary
teeth in children with congenital cholestatic disease [11,12]. These
stains in the teeth are not seen in adults who develop liver disease

after tooth enamel has already been calcified [11]. Wondimu et al.
reported greenish discoloration of the teeth in 50% of pediatric
liver recipients with a medical history of hyperbilirubinaemia
biliary atresia [2]. Unlike pigmentations on the skin and mucous
membranes which disappear after the treatment of the liver
disease, the teeth pigmentations do not disappear, because the
dental tissues lose their metabolic activities and their ability to
lose the pigment, once the tooth development is completed [11].
The purpose of the treatment of these green colorations is purely
aesthetic. It will allow the patient to regain self-confidence. It
important to know that teeth whitening is not effective when the
pigmentation is confined to the dentin [8]. Therefore, the treatment
of choice for the aesthetic rehabilitation of permanent teeth is the
fixed prosthesis: veneers or full recovery crowns. For children,
temporizing using composite restorations is advised to camouflage
the green stains. For temporary teeth, composite resin can also be
used to hide the green pigmentation [8,12].
Parents of liver transplanted children should be forewarned
earlier of the likelihood of a delayed teeth eruption, enamel
hypoplasia and intrinsic green staining of teeth due to liver disease,
in order to allay their concerns. They should also be reassured that
there are techniques available to improve their dental health and
their smile. Recipients of liver transplants are constantly increasing
and are becoming younger. Therefore, dentists will increasingly be
needed to treat these patients.
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