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Aim The aims of this study were: To evaluate oral health conditions, 
oral health behaviours and eating habits in Wilson’s disease (WD) 
patients; to assess the possible relationship between oral health 
status and long-term pharmacological therapies undertaken.

Methods Sixty WD patients were selected and their data were 
compared to those of an age-matched control group of 62 subjects. 
Clinical examinations were carried out and a questionnaire on oral 
health behaviours and eating habits was submitted to both groups. 
WD patients were interviewed on long-term pharmacological 
therapies undertaken. Statistical analysis was performed.

Results The mean DMFT value was 3.75±4.65 in the WD group 
and 2.81±4.65 in the control group. The difference in the mean 
DMFT value between the two groups was not statistically significant. 
Modified Dental Enamel Defects (DDE) Index showed significantly 
higher values in WD group than in control group. No statistical 
differences in Visible Plaque Index (VPI), Gingival Bleeding Index 
(GBI) and malocclusions were observed between groups. In relation 
to the questionnaire, the differences between groups were statistically 
significant for: dental visits in a year; brushing teeth after a snack; 
drinking soft beverages; using mouthwash. For WD patients no 
statistical correlation between oral health status and long-term 
pharmacological therapies undertaken was observed. 

Conclusion WD patients did not show worse oral health conditions 
than the control group, despite worse oral health behaviours and 
eating habits. Nerveless, WD patients showed higher presence of 
dental enamel defects. Finally, for WD group oral health status was 
not correlated to the long-term pharmacological therapies. 

Abstract Introduction

Wilson’s disease (WD) is an autosomal recessive disorder 
of copper metabolism. It is caused by mutations in the ATP7B 
gene encoding a copper transporting P-type ATPase, required 
for copper excretion into the bile [Bandmann et al., 2015]. 
This defect induces the accumulation of the copper primarily 
in the liver and then in other organs, especially nervous system 
and corneas. The world incidence of WD is approximately 
1:55,000 [Saba et al., 2019].

Wilson’s disease is characterised by a clinical heterogeneity 
that often causes a delay or even a failure to diagnose. Usually, 
the average age of onset for disease manifestations is 12 
years. The main clinical manifestations are hepatic signs and 
symptoms, like abdominal distention and pain, hepatomegaly, 
transaminase elevation [Iorio et al., 2003]. Wilson’s disease, 
if not recognised or not properly treated, can determine 
hepatic steatosis, acute liver failure with haemolysis, acute 
hepatitis, possible evolution of the latter in liver cirrhosis, with 
the need for liver transplant [Ahmad et al., 2017]. Other 
manifestations include: neurological and psychiatric symptoms; 
mild cognitive impairment; presence of the Kayser-Fleischer 
ring, due to copper deposition on Descemet’s membrane of 
the cornea; sleep disorders; change of mood and behaviour; 
changes of renal function and cardiac, endocrine, pancreatic 
and skeletal alterations [Cochen De Cock et al., 2018; Favre 
et al., 2017; Litwin et al., 2018; Lukas et al., 2019]. Other 
neurological manifestations may be disorders of movement 
(dysgraphia, dysphagia, dysarthria), postural tremors and 
ataxia, up to parkinsonian-type manifestations with 
hypokinesia, rigidity and tremors at rest [Raveh et al., 2018]. 

There is not a single laboratory test for a certain diagnosis 
of WD [Woimand et al., 2019]. An early diagnosis is obtained 
through the evaluation of: presence of Keyser-Fleischer ring, 
typical neurological symptoms, concentration of ceruloplasmin 
< 20 mg/dl [Mak et al., 2008]. In the absence of the Keiser-
Fleischer ring and with normal levels of ceruloplasmin, the 
diagnosis is based on the evaluation of laboratory indices 
related to copper metabolism: cupremia <60 μg/dl, high copper 
excretion > 70 μg/24 hours, and liver copper content > 250 
μg/g dry tissue in the absence of cholestasis. The confirmatory 
test for the positive diagnosis of Wilson’s disease is represented 
by the quantitative determination of liver copper with values 
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> 250 μg/g dry tissue. Histological analysis of the liver alone 
cannot be used for diagnosis [Yang et al., 2015]. In addition, 
in patients where diagnosis is difficult to establish on the basis 
of conventional clinical and biochemical parameters, and in 
family members of Wilson’s disease patients, it is possible to 
perform molecular analysis to search for known mutations of 
the ATP7B gene [Li et al., 2019]. Finally, in the diagnostic 
process, brain magnetic resonance imaging (MRI) can play an 
important role, showing SNC abnormalities, due to copper 
deposition [Alkhalik Basha et al., 2019].

Specific treatment should begin upon diagnosis in 
asymptomatic children, identified by family screening as soon 
as 2 to 3 years of age, and in symptomatic children to avoid 
progression of liver and/or neurological manifestations [Socha 
et al., 2018]. The therapy consists of a long-term treatment 
with copper chelators, like D-penicillamine and trientine, or 
with zinc salts, like zinc sulfate and zinc acetate, which inhibit 
intestinal copper absorption. Elimination from the diet of 
copper-rich foods is advised until remission of symptoms and 
biochemical abnormalities [Roberts and Schilsky, 2008]. 
D-penicillamine, which remains standard therapy, is a copper 
chelator and permits its excretion via the urinary tract; it has 
been demonstrated to avoid the disease progression in 
asymptomatic children [Kalita et al., 2014]. Significant adverse 
effects are reported with the use of D-penicillamine. Early 
adverse effects include: sensitivity reactions, characterised by 
fever and cutaneous eruptions, neutropenia or 
thrombocytopenia, lymphadenopathy, and proteinuria. Other 
medium and long-term adverse effects include: development 
of immune mediated disease, a lupus-like syndrome, 
characterised by haematuria, proteinuria, arthralgia, bone 
marrow toxicity with severe thrombocytopenia or aplasia; skin 
changes, related to D-penicillamine’s anticollagen effects, such 
as elastosis perforans serpiginosa, cutis laxa, pemphigus, lichen 
planus, and aphthous stomatitis [Chang et al., 2013; Ranucci 
et al., 2017]. Trientina (triethylenetetramine), the other chelating 
agent, was used as an alternative therapy in patients who 
presented adverse events after taking D-penicillamine [Taylor 
et al., 2009]. Finally, zinc salts are being increasingly used as 
first-line therapy for the treatment of pre-symptomatic patients 
and for maintenance therapy after initial de-coppering with 
a chelator in symptomatic patients [Chang et al., 2013]. Zinc 
salts are better tolerated than D-penicillamine and result in a 
faster normalisation of transaminases than D-penicillamine. 
There are different formulations of zinc salts: zinc sulphate, 
less tolerated, and the most used, zinc acetate. Combination 
therapy, in which zinc is administered together with the 
chelating agent, allows to block the absorption of copper and 
to promote the excretion of excess copper [Appenzeller-Herzog 
et al., 2019]. 

Unfortunately, scientific literature on oral health conditions 
in patient affected by WD is poor. Two studies have investigated 
the dento-maxillofacial structures both in children and in adults 
with WD [Kılıç et al. 2013; Zang et al., 2019]. Two case reports 
described dental treatments performed on a total of 4 WD 
patients [Ozturk et al. 2015; Pandyan et al., 2019]. One review 
summarised the clinical aspects of Wilson’s disease and their 
impact on dental management [Lohe et al., 2011]. 

Therefore, in order to compensate the lack of knowledge, 
the aims of this study were: to evaluate oral health conditions, 
oral health behaviours and eating habits in Wilson’s disease 
patients; to assess the possible relationship between oral 
health status and long-term pharmacological therapies 
undertaken.

Materials and Methods

This clinical diagnostic study was conducted by the 
Department of Neuroscience, Reproductive and Oral Sciences, 
Section of Pediatric Dentistry, in association with the 
Department of Translational Medical Sciences, Section of 
Paediatrics and Section of Internal Medicine, University of 
Naples Federico II, Italy.

The study was carried out from December 2018 to June 
2019. The research protocol and related documents of this 
study, such as questionnaires and consent forms, were reviewed 
and approved by the ethical committee of the University of 
Naples Federico II, Italy (PT n. 346/18). Sixty WD patients 
(Wilson’s disease group) were recruited from the Department 
of Translational Medical Sciences, Section of Pediatrics and 
Section of Internal Medicine, University of Naples Federico II, 
Italy, and their data were compared to those of an age-matched 
control group of 62 volunteers, randomly selected from schools 
of the Regional Campanian district, if under the age of 18, or 
from the Federico II University, Naples, Italy, if over the age of 
18. The ethical principles stated in the World Medical 
Association Declaration of Helsinki were followed in this study. 
Subjects participating in the study and/or parents and caregivers, 
if subjects were under the age of 18, were informed about the 
protocol and the aim of the study and they gave their written 
informed consent.  

Inclusion criteria for Wilson’s disease (WD) group required: 
patients affected by Wilson’s Disease; male and female subjects; 
age between 14 and 30 years. Exclusion criteria for WD group 
required: patients not suffering from Wilson’s disease; age 
under 14 and over 30 years; patients undergoing orthodontic 
treatment; patients having daily smoking habit. Inclusion criteria 
for the control group required: age between 14 and 30 years; 
male and female subjects; healthy subjects. Exclusion criteria 
for the control group required: subjects with a systemic disease; 
age under 14 and over 30 years; subjects undergoing 
orthodontic treatment; subjects having daily smoking habit.

Clinical examinations were carried out by two calibrated 
dentists at the Department of Neuroscience, Reproductive and 
Oral Sciences, Section of Paediatric Dentistry, University of 
Naples Federico II, Italy, in compliance with the standard dental 
examination procedures (appropriate lighting and the use of 
buccal mirror and explorer). Prior to the examination, a 
calibration exercise was conducted between the examiners on 
a group of 30 patients, apart from the main study. The inter- 
and intra-examiner concordances assessed with Cohen’s kappa 
coefficient were all above 0.75. The presence of dental caries 
was assessed using the DMFT index: number of decayed, 
missing, and filled teeth/tooth surfaces for permanent dentition.  
Developmental enamel defects were recorded using the 
modified DDE (Defects of Dental Enamel) index, assessing the 
different type of defect: demarcated opacities white/cream, 
demarcated opacities yellow/brown, diffuse lines opacities, 
diffuse patchy opacities, diffuse confluent opacities, diffuse 
confluent/patchy opacities with hypoplasia missing enamel, 
hypoplasia pits, hypoplasia missing enamel, any other defects.

Visible Plaque Index (VPI), a dichotomous index indicating 
the presence or absence of visible plaque, and Gingival Bleeding 
Index (GBI), a dichotomous index indicating the presence or 
absence of gingival bleeding following probing of the marginal 
gingiva, were also recorded on permanent maxillary and 
mandibular first molars and central incisors. The malocclusion 
was assessed through Angle classes: Class I, in which the 
mandibular first molar occludes mesially to the maxillary first 
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molar, with the mesiobuccal cusp of maxillary first molar 
occluding in the buccal groove of mandibular first molar; Class 
II, in which the mesiobuccal cusp of the maxillary first molar 
occludes anterior to the buccal groove of the mandibular first 
molar; Class III, in which the mesiobuccal cusp of the maxillary 
first molar occludes posterior to the buccal groove of the 
mandibular first molar. 

All subject participating in the study filled in a questionnaire 
about oral health behaviours and eating habits. In particular, 
each subject was asked: if he/she has ever gone to the dentist 
and why; how many times a year; how many times a day he/
she eats sweet foods, washes his/her teeth; if he/she brushes 
his/her teeth after the main meals and after a snack; if he/she 
drinks soft beverages; how he/she evaluates his/her oral 
hygiene; if he/she uses mouthwash and dental floss in daily 
routine oral hygiene. WD patients were then interviewed on 
long-term pharmacological therapies undertaken: type of drugs 
(D-penicillamine, zinc sulphate and zinc acetate) were recorded 
and analysed in relation to DMFT index, modified DDE index, 
VPI, GBI.

All statistical analyses were performed using the Statistical 
Package for the Social Sciences (SPSS) for Windows, using 
one-way analysis of variance (T-student) and Chi-square. For 
all statistical tests, a confidence interval of 95% and significance 
level of 5% (p < 0.05) were adopted. 

Results

Clinical evaluation
The analysed sample consisted of 122 subjects: 60 were 

affected by Wilson’s disease (WD group) (34 males and 26 
females) with an average age of 21.7 years, and 62 were 
healthy volunteers (control group) (26 males and 36 females) 
with an average age of 21.5 years. The results showed that 
the mean DMFT value was 3.75 (DS±4.65) in the WD group, 
and 2.81 (DS±3.65) in the control group. Table 1 also showed 
the distribution of the DMFT components for both groups: 
decayed, missing and filled teeth. The difference in the mean 
DMFT between the two groups was not statistically 
significant (Table 2). 

Dental enamel defects, assessed through the modified 
Dental Enamel Defects (DDE) index, were present in 38.3% 
of the WD group and in 21% of the control group, 
respectively. Statistical analysis showed significantly higher 
values in WD group than in control group (p=0.028) (Table 
2). In particular, the distribution of the different types of 
dental enamel defects for both groups was summarised in 
Figure 1. 

Visible plaque, assessed through the VPI, was present in 
33.3% of the WD group and in 40% of the control group. 
Gingival bleeding, assessed through the GBI, was presented 
in 63.3% of the WD group and in 60 % of the control group. 
There were no statistically significant differences between 
the two groups in relation to VPI and GBI, respectively (Table 
2). Regarding the type of malocclusion, in the WD group, 
67.8% presented Class I, 31.7% presented Class II, and 1.7% 
presented Class III; in the control group, 68.5% showed 
Class I, 29.5% showed Class II and 2% showed Class III. 
There was no statistically significant difference between the 
two groups in relation to the type of malocclusion (Table 
2).

FIG. 1 Distribution of 
different types of DDE in WD 
group and Control group.

WD group Control group

N Minimum Maximum Average Standard deviation N Minimum Maximum Average Standard deviation

DMFT 60 0 22 3.75 4.65 62 0 14 2.81 3.65

DECAYED 60 0 8 0.98 1.62 62 0 4 0.45 1.01

MISSING 60 0 9 0.90 1.75 62 0 7 0.80 1.62

FILLED 60 0 16 1.85 3.04 62 0 14 1.65 1.68

TABLE 1 DMFT distribution in WD group and Control group.
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Questionnaire
In relation to the following answers on oral health behaviours 

and eating habits the differences between the two groups 
were statistically significant for: dental visits in a year (p=0.003); 
brushing teeth after a snack (p=0.04); drinking soft beverages 
(p=0.008); using mouthwash in daily routine oral hygiene 
(p=0.04) (Table 3).

In relation to the following answers on oral health behaviours 
and eating habits the differences between the two groups were 
not statistically significant for: ever going to the dentist and why;  
eating sweet foods; daily tooth-brushing frequency; washing 
teeth after the main meals; rating individual oral hygiene; using 
dental floss in daily routine oral hygiene (Table 3).

Long-term pharmacological therapies
In relation to long-term pharmacological therapies undertaken 

by WD group, results showed that D-penicillamine was 
administered to 56.7% of patients, zinc sulphate to 30%, zinc 
acetate to 91.7% during their life. The 65% of patients changed 
drug during the course of therapy; in particular, 79.2% 
interrupted D-penicillamine to start a zinc-based therapy (in 
most cases Zinc acetate); instead 20.8% of patients switched 
zinc therapy with D-penicillamine. Of the whole group, 35% 
never changed pharmacological therapy. 

There was no statistical correlation between DMFT index 
and D-penicillamine, zinc sulphate and zinc acetate assumption, 
respectively (Table 4).

There was no statistical correlation between modified DDE 
index and D-penicillamine, zinc sulphate and zinc acetate 
assumption, respectively (Table 5).

There was no statistical correlation between VPI and 
D-penicillamine, zinc sulphate and zinc acetate assumption, 
respectively (Table 6).

There was no statistical correlation between GBI and 
D-penicillamine, zinc sulphate and zinc acetate assumption, 
respectively (Table 7).

Discussion

Wilson’s disease is a very rare and inherited autosomal 

Variables WD group Control group P-value

DMFT
3.75 with 
DS±4.65

2.81 with 
DS±3.65

ns

Modified DDE index 23 13 0.028*

VPI
Yes
No

20
40

25
37

ns

GBI
Yes
No

38
22

37
25

ns

Malocclusion
I class
II class
III class

40
19
1

42
19
1

ns
ns
ns

** p<0.01 Strong statistical significance  *p<0.05 Statistical significance  
ns: not significant

Questionnaire WD group
Control 
group

P-value

Have you ever been to the dentist?
- for a check-up dental visit
- for dental extraction
- for dental restorative treatment
- for orthodontic treatment

55
36
23
26
12

58
47
13
28
10

ns

How many times a year do you go 
to the dentist?
- none
- once
- twice or more

20
24
16

5
34
23

0.003**

How many times a day do you eat 
sweet food?
- none
- once
- twice
- three times or more

8
30
15
7

7
28
21
6

ns

How many times a day do you 
brush your teeth?
- none
- once
- twice
- three times or more

1
9
36
14

1
7
30
24

ns

Do you brush your teeth after the 
main meals?
- yes
- no

22
38

32
30

ns

Do you brush your teeth after a 
snack?
- never
- sometimes
- always

25
31
4

13
45
4

0.04*

Do you drink soft beverages during 
the day?
- never
- once
- twice
- three times or more

11
36
10
3

27
19
11
5

0.008**

How do you rate your oral hygiene?
- good
- bad
- sufficient

11
44
5

21
33
8

ns

Do you use dental floss in daily 
routine oral hygiene?
- yes
- no

8
52

13
49

ns

 Do you use mouthwash in daily 
routine oral hygiene?
- yes
- no

21
39

33
29

0.04*

** p<0.01 Strong statistical significance
*p<0.05 Statistical significance
 ns: not significant

TABLE 3 Statistical significance in relation to the questionnaire on oral 
health behaviours and eating habits between the two groups (χ2  test).

recessive disease of copper metabolism [Pandyan et al., 2019].
The present study analysed oral conditions in a group of WD 

patients, their oral health behaviour and oral hygiene habit, 
compared to a control group, and investigated the possible 
relationship between long term pharmacological therapies 
undertaken and oral health status. 

In relation to the DMFT index, the difference between the 

TABLE 2 Statistical significance of DMFT between groups, evaluated by 
T-student test, and statistical significance of modified DDE index, VPI, 
GBI and malocclusion between groups, evaluated by χ2 test, respectively. 
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Pharmacological 
therapy

WD 
patients

DMFT P-value

D-penicillamine
- Yes
- No

34
26

4.03 (DS±4.7)
3.38 (DS±4.65)

ns

Zinc sulphate
- Yes
- No

18
42

4.11 (DS±5.48)
3.60 (DS±4.31)

ns

Zinc acetate
- Yes
- No

55
5

3.49 (DS±4.52)
6.60 (DS±5.68)

ns

** p<0.01 Strong statistical significance *p<0.05 Statistical significance  
ns: not significant

TABLE 4 Statistical correlation between DMFT and D-penicillamine, 
zinc sulphate and zinc acetate assumption, respectively in WD group 
(T-student).

Pharmacological 
therapy

Presence 
of DDE 

Absence of  DDE P-value

D-penicillamine
- Yes
- No

11
12

23
14

ns

Zinc sulphate
- Yes
- No

7
16

11
26

ns

Zinc acetate
- Yes
- No

22
1

33
4

ns

** p<0.01 Strong statistical significance *p<0.05 Statistical significance 
ns: not significant

TABLE 5 Statistical correlation between the modified DDE index 
and D-penicillamine, zinc sulphate and zinc acetate assumption, 
respectively in WD group (χ2  test).

Pharmacological 
therapy

Presence 
of VP 

Absence of VP P-value

D-penicillamine
- Yes
- No

12
8

22
18

ns

Zinc sulphate
- Yes
- No

9
11

9
31

ns

Zinc acetate
- Yes
- No

19
1

36
4

ns

** p<0.01 Strong statistical significance *p<0.05 Statistical significance  
ns: not significant

TABLE 6 Statistical correlation between VPI and D-penicillamine, zinc 
sulphate and zinc acetate assumption, respectively in WD group (χ2  test).

Pharmacological 
therapy

Presence 
of GB

Absence of GB P-value

D-penicillamine
- Yes
- No

21
17

13
9

ns

Zinc sulphate
- Yes
- No

12
26

6
16

ns

Zinc acetate
- Yes
- No

34
4

21
1

ns

** p<0.01 Strong statistical significance *p<0.05 Statistical significance  
ns: not significant

TABLE 7 Statistical correlation between GBI and D-penicillamine, zinc 
sulphate and zinc acetate assumption, respectively in WD group (χ2  test).

two groups was not significant. This result was in contrast with 
the consideration obtained from the review of Pandyan et al. 
[2019], according to whom the risk of caries might be increased 
in WD patients due to the use of anti-parkinsonism drugs, 
reducing salivary flow.

In relation to dental enamel defects, assessed through the 
modified Dental Enamel Defects (DDE) index, statistical analysis 
showed significantly higher values in WD group than in controls.

These data were in line with another study, which showed 
a correlation between liver disease and dental enamel defects, 
sustaining the hypothesis that the presence of systemic diseases 
in early childhood may interfere with the correct development 
of hard tissues such as teeth [Ferrazzano et al., 2013]. In fact, 
a variety of medical conditions such as coeliac disease, cystic 
fibrosis, and renal disease have been studied in relation to 
enamel defects. Overall, it appears that the prevalence of dental 
enamel defects is significantly higher in medically compromised 
populations [Crombie et al., 2009; Ferrazzano et al., 2009]. To 
explain this correlation it should be remembered that dental 
enamel often acts as a biological marker of systemic insults 
received during the growth period, because the developing 
tooth germ is sensitive to a wide range of systemic disturbances 
and is unable to recover once damaged [Ferrazzano et al., 
2012b]. Ameloblasts are highly susceptible to relatively minor 
changes in their environment: increases in temperature, 
variations in ion concentrations, and pH levels can disturb the 

normal process of amelogenesis, and that the susceptibility to 
environmental conditions can be influenced by genetics 
[Crombie et al., 2009]. Also, DDE may have a significant clinical 
impact on aesthetics, tooth sensitivity, tooth wear and 
dentofacial anomalies. Therefore, dentists should be trained 
to treat DDE in WD patients. Treatment options may depend 
on the severity of dental enamel defects and could comprise: 
dental restoration for anterior aesthetically compromised teeth, 
management of dental sensitivity through the use of 
desensitising agents [Ferrazzano et al., 2012b].

Periodontal health, assessed through the use of VPI and GBI 
index, showed no statistically significant differences between 
the two groups. On this matter, instead, an interesting case 
report evaluated copper accumulation in oral tissues in three 
patients with WD. After a tooth extraction, samples were taken 
from the tooth and surrounding gingiva. Excessive copper 
accumulation in gingiva and tooth of all three patients with 
WD was detected. According to the authors, accumulation in 
oral tissues can cause tendency to periodontal diseases [Ozturk 
et al., 2015].

In relation to the type of malocclusion, there was no 
statistically significant difference between the two groups. The 
present study was in accordance with the first study 
investigating craniofacial features of children with WD: it was 
found that patients with WD and healthy children had 
approximately same dento-maxillofacial structures. Increased 
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palatal plane inclination was different, that might be a specific 
finding of WD [Kılıç et al., 2013]. By contrast, another study 
present in the literature, analysing dento-maxillofacial structures 
in WD patients, found that both male and female had more 
craniofacial features such as maxillary protrusion and vertical 
mandibular growth pattern compared with controls. Protrusion 
of maxilla was a relatively rare deformity in a normal population. 
It is related to genetic component, mouth breathing, oral habits 
and skeletal factors. Furthermore, female patients with early 
onset age of neurological symptoms were more inclined to 
have vertical mandible growth and mandibular retrusion 
compared with controls [Zang et al., 2019].

To understand if distinct craniofacial features can be 
associated to WD, further investigations with a large sample 
size should be performed. In relation to the questionnaire on 
oral health behaviours and eating habits, WD group showed 
worse oral health behaviours and eating habits than the control 
group. In fact, WD patients tended to go to the dentist once 
a year, to wash their teeth after a snack and to use mouthwash 
less frequently than control subject. Instead, they tend to drink 
soft beverages more frequently during the day with respect to 
control subjects. In this context, improving oral health behaviour 
and eating habits can help to prevent oral disease development; 
above all, soft drinks consumption should be avoided, because 
it was strongly associated with erosive tooth wear [Ferrazzano 
et al., 2012a]. Furthermore, in WD patients the life- long 
pharmacological therapies seemed to not influence oral health 
status, assessed through DMFT index, modified DDE index, 
VPI and GBI.

The medical and dental literature shows extensive scientific 
evidence that a range of drugs have the potential to induce 
changes in teeth, leading to tooth discolouration (intrinsic and 
extrinsic), physical damage to tooth structure (enamel, dentin, 
and cementum), and alteration in tooth sensitivity [Tredwin et 
al., 2005]. Regarding D-penicillamine, zinc sulphate and zinc 
acetate, this is the first study in literature aimed to analyse this 
correlation.  

Conclusion

WD patients did not show a worse oral health condition than 
controls, despite worse oral health behaviours and eating habits. 
Nerveless, WD patients showed higher presence of dental 
enamel defects. Finally, for WD group oral health status was 
not correlated to the long-term pharmacological therapies. 
Dentists can establish prevention-based care from a young 
age, as soon as diagnosis is made, to avoid any oral disease 
development. Also, it is important that dentists be aware of 
the physiopathology of WD in order to plan a dental treatment 
that suits the patient’s conditions.
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