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Objectives: To evaluate the dental, periodontal and implantological state of patients with
xerostomia.
Methods: This transversal study reviewed a total of 20 patients with xerostomia, plus 29
patients in the control group. The two groups (study and control) had a total of 198 implants.
Patients’ oral and periodontal health was evaluated, including bleeding index, gingival index,
clinical attachment level, probing depth, pain on percussion, gingival suppuration, and oral
quality of life (OHIP-14).
Results: Mean patient age was 59.8 + 12.04, and evolution time was 3.6 + 3.05 years. Plaque
index was higher in patients with xerostomia than in the control group (p=0.012). No signi-
ficant differences were found in periodontal disease between the groups (p>0.05). Fifteen
percent of patients in the xerostomia group presented mucositis and probe depths shorter
than 3 mm. Overall quality of life (OHIP-14) was high in both groups.
Conclusions: Dental implants are a favorable treatment option for patients with xerostomia.
(Rev Port Estomatol Med Dent Cir Maxilofac. 2017;58(4):212-218)
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Implantes dentarios em pacientes com xerostomia

RESUMO

Palavras-chave:
Implantes dentdarios
Sindroma de Sjogren
Xerostomia

Objetivos: Estudar o estado de satude oral e periodontal em pacientes com implantes denta-
rios e xerostomia.
Métodos: Este estudo transversal analisou um total de 20 pacientes com xerostomia (grupo
de estudo) e 29 pacientes sem xerostomia (grupo controlo). Os dois grupos incluiram um
total de 198 implantes dentarios. O estado de saude oral e periodontal dos pacientes foi
avaliado através do indice de placa, indice de hemorragia, indice gengival, nivel clinico de
insercdo, profundidade de sondagem, dor a percussao, supuracdo gengival e qualidade de
vida oral (OHIP-14).
Resultados: A média de idades dos pacientes foi de 59,8+12,04 e o tempo de evolucéao foi de
3,6+ 3,05 anos. O indice de placa foi maior em pacientes com xerostomia que nos pacientes
do grupo controlo (p=0,012). Nao foram encontradas diferengas estatisticamente significa-
tivas na doenga periodontal entre os grupos (p>0,05). Quinze por cento dos pacientes no
grupo xerostomia apresentaram mucosite e profundidades de sondagem inferiores a 3 mm.
A qualidade de vida global (OHIP-14) foi alta em ambos os grupos.
Conclusdes: Os implantes dentdrios sdo uma opgao de tratamento favoravel em pacientes
com xerostomia. (Rev Port Estomatol Med Dent Cir Maxilofac. 2017;58(4):212-218)
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Introduction

In recent decades, the use of implants in dentistry has increa-
sed to become a relatively common treatment. Some patholo-
gies and patient habits constitute risk factors for a successful
outcome, but as our knowledge of implant therapies and pa-
tient management has increased, the cases in which dental
implants can be indicated have grown in number.>? In gene-
ral, the factors that influence dental implant success include
the patient’s health status, the characteristics of the implant
site, the technique employed, and the type of prosthetic reha-
bilitation chosen, among others.'-®

The term “xerostomia” refers to symptoms (subjective),
while the term “hyposalivation” refers to function (objective)
in cases of xerostomia. Although the two terms are often ap-
plied as synonyms, patients suffering from xerostomia do not
necessarily experience hyposalivation.” Xerostomia usually
occurs when salivary flow drops 40% from the original value
while hyposalivation occurs with values below 0.1 ml/min.

Sjogren’s syndrome (SS) is a chronic autoimmune disease
that results from a lymphocyte infiltration of the exocrine glands,
especially tear glands and salivary glands, which leads to pro-
gressive gland damage, consequently causing sicca symptoms
(xerostomia, xerophthalmia); B-lymphocyte hyperactivity is the
main immunological mechanism involved. That disease may
present as primary SS (pSS) or be associated with another con-
nective tissue diseases such as rheumatoid arthritis or systemic
lupus erythematosus, as what is known as secondary SS (sSS).1°

Patients usually present a high incidence of dental caries as
a consequence of decreased saliva production. This condition can
lead to the loss of teeth and, consequently, a need for prosthetic

rehabilitation. In the absence of the lubricating effect of saliva,
the oral mucosa is prone to infection and lesion caused by rub-
bing against dental prostheses. When that happens, the prosthe-
tic retention becomes inadequate, often leading to speech and
eating difficulties and deteriorating quality of life.'* Under these
circumstances, rehabilitation by means of dental implants is of
particular interest.’?? Implant treatments show high success
rates and longitudinal studies conducted among the general po-
pulation show survival rates that vary between 90 and 95% over
5-10-year follow-ups, which have made implantology one of the
most widely used dental treatments during the last 20-30 years.*®

Little scientific literature has been published on dental im-
plant treatment in patients presenting xerostomia and SS, and
the existing literature consists mostly of individual case repor-
ts or small case series involving patients.'>'® Binon et al.” des-
cribed a case of xerostomia caused by SS and osseointegrated
implants. Isidor et al.'® found an 84% implant success rate after
a 4-year follow-up. Payne et al. 1° found an 88.4% success rate
in 26 implants placed in three patients, although the follow-up
period was only two years.

We hypothesize that the treatment outcome of implant-
-therapy patients with xerostomia and suspected SS is similar
to the results obtained in matched healthy controls.

The objective of this study was to evaluate the dental, perio-
dontal and implantological state of patients with xerostomia.

Materials and methods

A total of 89 patients were referred by the Rheumatology Ser-
vice of the Morales Meseguer Hospital (Murcia, Spain) with
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xerostomia derived from suspected SS, according to the Euro-
pean criteria proposed by the American-European Consensus
Group.'? Patients were then asked if they had dental implan-
ts. All patients were adults in full possession of their faculties
and able to answer questions and participate in data registra-
tion. The study was conducted at the Dental Clinic of the Fa-
culty of Medicine and Dentistry, University of Murcia (Spain).
Patients were recruited consecutively over a period from Sep-
tember 2014 to April 2017. Of these, 20 patients who had den-
tal implants were invited to take partin the study. An SS diag-
nosis was confirmed in seven cases according to the European
criteria proposed by the American-European Consensus
Group.'® The remaining thirteen patients presented xerosto-
mia (Figure 1).

Patients with lymphoma, acquired immune deficiency
syndrome (AIDS), sarcoidosis and graft-versus-host disease, as
well as patients in radiotherapy and/or chemotherapy, were
excluded.

A control group was created comprising patients with den-
tal implants who were willing to take part in the study but did
not suffer any symptoms of xerostomia or autoimmune disea-
se nor presented any salivary gland pathology. The study pro-
tocol was designed to meet the criteria established by the De-
claration of Helsinki for experiments involving human
subjects and was approved by the University of Murcia’s Ethi-
cs Committee.

All patients were provided with full information about the
purpose of the study and the procedures involved before giving
their informed consent in writing to participate in the study.
The work followed the STROBE guidelines for case-control stu-
dies. A single clinician performed all oral and periodontal as-
sessments and evaluations of teeth and implants.

Dental caries was assessed with the DMFT (decayed, missing,
filled teeth) index, according to the 1997 WHO parameters.?’

The Silness-Lée index was used to evaluate the bacterial
plaque on the gingival area around each of the teeth present
in the oral cavity (except third molars); this technique does not

require plaque disclosing agents. Four surfaces per tooth were
evaluated (vestibular, mesial, palatine and distal) and a score
of 0-3 was attributed to each of them, depending on the
amount of plaque visible: 0, no plaque; 1, plaque only regis-
tered when passing a probe over the tooth surface; 2, moderate
accumulation of plaque deposits easily visible; 3, abundance
of soft material and/or calculus. The final score was obtained
by totaling the score on all the surfaces explored and dividing
this figure by the total number of surfaces examined.

To evaluate the presence of gingival inflammation, the four
dental surfaces (mesial, vestibular, distal and palatine) of all
the teeth present in the oral cavity were evaluated using a
periodontal probe. The presence of bleeding on probing was
marked by a plus sign and the absence by a minus sign. A
percentage was calculated applying the formula: (number of
surfaces presenting bleeding/number of surfaces with no blee-
ding) x 100. The value 0 was considered to indicate gingival
health.

The probing depth was measured for each tooth present
in the oral cavity using a millimeter probe. Six points per too-
th were explored.The same six sites were also explored to find
the percentage of sites presenting epithelial insertion loss
greater than 3 mm. Gingival recession was obtained by mea-
suring (in millimeters) the distance from the amelocemental
junction to the gingival margin.?! To calculate insertion loss,
the recession and pocket depth were added together for each
site explored, and the index was obtained by applying the for-
mula: (number of sites explored with insertion loss > 3 mm /
number of sites explored) x 100. Periodontitis was classified
according to Becks and Loe criteria,'” considering a value of
0% as indicating no periodontal disease, 0-32% as slight perio-
dontitis, 33-66% as moderate periodontitis, and 67-100% as
severe periodontitis.

The following data were collected: the implant position
(anterior when in the canine or incisor area and posterior
when in the molar or premolar area), its antagonists (natural
teeth, prosthesis), its localization (upper arch, lower arch), the

INITIAL NUMBER OF PATIENTS
EVALUATED (n=89)

REASONS FOR EXCLUSION
Failure to meet inclusion criteria (n=65)

Refused to take part (n=2)
Other reasons (n=1)
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| CONTROL GROUP (n=29) |
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Figura 1. Patient flow diagram.
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presence/absence of signs of inflammation in the mucosa
around it (such as redness, dehiscence or altered form), pain
on percussion and mobility (yes/no).

Sialometry was performed to measure the overall saliva
at rest using the drainage technique. Patients were instruc-
ted not to eat, drink, smoke, chew, or perform oral hygiene
in the 60 min before the saliva collection using the drainage
technique.??

Samples were collected following a standardized 15-minu-
te procedure between 9 a.m. and 12 p.m., and an unstimulated
salivary flow of <1.5mm/15 min was considered positive.

The Thompson Xerostomia Inventory?? was applied to as-
sess xerostomia symptoms; the inventory consists of 11 items
referring to the four weeks previous to the conduction of the
test and evaluates the frequency of dry mouth symptoms.

Patients’ quality of life was assessed using the OHIP-14
(Oral Health Impact Profile) questionnaire (Spanish version),
which consists of 14 questions assessing seven domains for-

mulated in response to a theoretical model of oral health, and
provides scores ranging from 0 to 56, with higher scores indi-
cating a poorer quality of life.?*

In addition, overall patient satisfaction with implant-su-
pported prostheses was assessed in terms of aesthetics and
masticatory function, using a visual analog scale (VAS) scoring
0-10 (0 = completely dissatisfied; 10 = extremely satisfied). Sub-
jects were asked to mark a vertical line through a 10-cm hori-
zontal line to indicate their level of satisfaction.

Data were analyzed using the SPSS 19.0 statistics pro-
gram (SPSS® Inc, Chicago, IL, USA). A descriptive study was
made for each variable. The Kolmogorov-Smirnov normality
test and Levene’s homogeneity of variance test were applied,
data showed a skewed distribution, and so were analyzed
using a non-parametric ranking test. The associations be-
tween the different qualitative variables were studied using
Pearson’s chi-square test. A p<0.05 was accepted as statisti-
cally significant.

Table 1. Characteristics of patients with xerostomia and healthy control patients.

Xerostomia group

(n=20) Control group (n=29) p-value
Age 63.1+10.48 57.5+12.67 0.108
Sex Male: n (%) 1(5) 13 (44.8) 0.002
Female: n (%) 19 (95) 16 (55.2)
Smoker Non-smoker 12 (60) 18 (62.1) 0.339
Smoker 6(30) 9(31)
Ex-smoker 2 (10) 2 (6.9)
Diabetes Yes: n (%) 1(5) 3(10.3) 0.457
No: n (%) 19 (95) 26 (89.7)
Arterial hypertension (AHT) Yes: n (%) 9 (47.4) 7 (24.1) 0.095
No: n (%) 10 (52.6) 22 (75.9)
Drainage (ml/15min ) 1.4+1.43 3.7+1.24 0.001
OHIP-14 14.2 + 11.55 11.2 + 14.40 0.449
Thompson’s Xerostomia Inventory 35.9+11.42 15.8 +10.23 0.001
Plaque index 0.9 +0.58 0.4 +0.44 0.012
Caries 0.3 +0.65 0.4+1.12 0.586
Missing teeth 10.1+£9.13 11.0 +7.08 0.743
No. Obturations 3.0+4.26 1.00 + 1.41 0.068
DMFT index* 13.25 £ 8.80 12.52 + 8.03 0.764
No. Implants 3.60 + 2.45 4.6 +£2.12 0.851
Bleeding % 11.58 + 18.01 4.46 + 8.75 0.169
Probing depth (mm) 1.87+0.76 1.61+0.86 0.299
CAL (mm) 2.25+1.08 1.97 +1.03 0.440
Insertion loss % 15.90 + 25.30 7.17 +15.96 0.250
Periodontal diagnosis Healthy: n (%) 9 (45) 11 (73.3) 0.280
Slight: n (%) 8 (40) 3(20)
Moderate: n (%) 1(5) 1(6.7)
Severe: n (%) 2 (10) 0 (0)

* Note the Decayed, Missing, Filled (DMF) index
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Results

The mean age of the patient group was 59.8 + 12.04, with a
minimum age of 30 years and maximum of 79. Of the 49 sub-
jects, 14 were men (28.6%) and 35 women (71.4%) (Table 1).

It was possible to observe how xerostomia interfered in the
oral function of the 49 patients as the Thompson Xerostomia
Inventory obtained higher scores in the study group, 35.9 +
11.40 versus 15.8+ 10.23 in the control group (p=0.001). The
plaque index was significantly higher in patients with xeros-
tomia compared with the control group (p=0.012). Regarding
probing depth around natural teeth, study group patients ob-
tained 1.8 £ 0.76 mm, while control patients obtained 1.6 + 0.86
mm (p=0.299).

A total of 198 implants were assessed. The mean evolution
time after implant placement was 3.6 + 3.04 years, ranging
from a minimum of 6 months to a maximum of 12 years. Al-
though 198 implants were included in the study, four patients

in the study group reported losing a total of four implants,
while one control group patient reported losing two implants.
No significant differences were found in the OHIP-14 quali-
ty of life scores, with 14.2 + 11.50 in the study group versus 11.2
+ 14.40 in the control group (p=0.449). The overall satisfaction
with implant rehabilitation was high in both groups (Table 2).

Discussion

This single-center study assessed the clinical state of teeth
and implants in patients with xerostomia (hyposalivation)
compared with a control group without xerostomia. The stu-
dy group presented dry mucosas and a higher plaque index
than the control group (p=0.012). However, despite these fin-
dings, patients presenting xerostomia did not suffer more
from periodontal disease, a fact that concurs with previous
research.1220.24

Table 2. Variables related to implants and peri-implant tissue per implant in study group and control group

Xerostomia group

(n=20) Control group (n=29) p-value
Number of implants 3.6 +2.45 4.6+212 0.851
Upper arch Upper arch 2.1+1.89 29+173 0.797
Lower arch Lower arch 1.5+1.98 1.7 £1.88 0.646

Upper anterior sector 0.4+0.88 0.7 +1.01 0.227
Upper posterior sector 1.6+1.42 1.1+1.33 0.238
Lower anterior sector 04+1.14 0.3+0.86 0.806
Lower posterior sector 1.0+ 1.35 13+144 0.427

Evolution time (years) 3.6 +245 3.6 +3.44 0.951

Prosthesis Single crown: n (%) 10 (50) 11 (37.9) 0.709
Partial fixed: n (%) 6 (30) 10 (34.5)
Complete fixed arch: n (%) 3(15) 4(13.8)
Overdenture: n (%) 1(5) 4(13.8)

Antagonist Natural teeth: n (%) 12 (60) 20 (69) 0.531
Prosthetic teeth: n (%) 8 (40) 9 (31)

Mucositis Yes: n (%) 3(15) 5(17.2) 0.579
No: n (%) 17 (85) 24 (82.8)

Pain on percussion Yes: n (%) 3(15) 0 (0) 0.062
No: n (%) 17 (85) 29 (100)

Mobility Yes: n (%) 1(5) 1(3.4) 0.655
No: n (%) 19 (95) 28 (96.6)

Bleeding Yes: n (%) 3(15) 1(3.4) 0.179
No: n (%) 17 (85) 28 (96.6)

Implant probing (mm) 0.5-1.5:n (%) 11 (55) 21 (72.4) 0.465
2-3:n(%) 6 (30) 5(17.2)
>3:1n (%) 3(15) 3(10.3)

Overall satisfaction 0-10 7.9+1.78 7.9 £ 1.59 0.985

(0O=completely dissatisfied;

10=extremely satisfied)

Satisfaction with mastication 7.6 £2.08 7.3+2.33 0.707

(O=completely dissatisfied;

10=extremely satisfied)

Aesthetic satisfaction 8.1+1.70 8.2+1.67 0.868

(0O=completely dissatisfied;
10=extremely satisfied)
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Many studies have provided information about risk fac-
tors for implant survival, but the information has been he-
terogeneous, and the evidence for absolute contraindica-
tions to implant placement remains scarce.'** Currently, it
seems that some of the diseases and clinical circumstances
previously regarded as contraindications to implant inser-
tion are no longer so, thanks to scientific evidence of suc-
cessful treatment outcomes in cases published during the
past ten years.»%2?4 In this sense, a wider knowledge of the
underlying disease has improved the management of im-
plantology patients with bone metabolism disorders, dia-
betes mellitus, SS, xerostomia, among others.>® Never-
theless, it is clear that systemic diseases can affect oral
tissues, increase susceptibility to other diseases, or inter-
fere with the healing of surgical wounds. Implant survival
rates in healthy individuals are high: 93-97%.%* Of the 198
implants assessed in the present study, the patients in the
study group reported having lost four while a single patient
in the control group lost two during the first months
following surgery.

Peri-implant mucositis is fairly common - occurs in arou-
nd 10% of cases - and constitutes a considerable clinical
challenge. The present study investigated whether xerosto-
mia patients might present more peri-implant mucositis, or
bleeding on probing, than a healthy population of similar age
and the results were similar.

Studies of dental implants in SS patients are scarce and
very limited in terms of follow-up duration. Some are indivi-
dual case reports.’>' Binon et al.'” described a case with
mandibular osseointegrated implants that remained stable
after a 13-year follow-up. Isidor et al.'® obtained an 84% suc-
cess rate among 54 implants placed in eight patients. Payne
et al’® described a case series of 26 implants placed in three
patients, obtaining a success rate of 88.4% during a follow-up
of only two years. It is very important to understand that oral
treatment does not end when surgical procedures are com-
pleted: ongoing monitoring of patients can be crucial. Korfa-
ge et al.?® examined 50 patients with SS and found a 14%
prevalence of peri-implantitis (11% of the implants placed),
which is a rate similar to that of healthy subjects. Over the
46-month follow-up, the implant survival rate was 97%, as,
of the 142 implants placed, four from two patients were lost.
Those authors also reported that, in those patients, oral func-
tioning correlated negatively with xerostomia and mastica-
tion capacity so that SS did not constitute a barrier to os-
seointegration or implant survival.

These results also agree with a research conducted by
Albertcht et al.?” with 32 SS patients and a mean number of
implants per patient of 3.1 + 2.00. A total of five out of 104
(4.8%) implants had to be eliminated over a period of 4.9
years. Notably, 75% of the patients were very satisfied with
their implants. Although that study had the largest sample
size studied to date, it depended on patient reports instead
of dental exploration carried out by a professional.

After any implant-based treatment, it is essential to as-
sess patient satisfaction with the treatment outcome, to en-
sure that general satisfaction, comfort, stability, speech and
mastication capacity are adequate. Improvements in these
areas have brought benefits in terms of the patients’ social

and psychological well-being, as shown when objective me-
thods for evaluating satisfaction and quality of life are
applied (such as the OHIP-14). In 2013, Kuoppala et al.?% 28 used
the OHIP-14 to assess 58 patients who had undergone reha-
bilitation by means of implants, finding significant improve-
ment in their quality of life after treatment. Reductions in
saliva flow can compromise quality of life and patient satis-
faction with treatment outcomes. However, the present study
did not find statistically significant differences in quality of
life between the study and control groups.

The present findings agree with other studies,?®?” sugges-
ting that SS does not compromise osseointegration biology
despite a considerable number of dentists and rheumatolo-
gists having expressed initial concerns over the potential
dangers to osseointegration. The present study had some li-
mitations: the number of patients with implants, which was
small, and the study design.

Conclusion

To sum up, based on the research available, implant survival
rates among SS patients would appear to be comparable to
those of patients free from systemic diseases. Dental im-
plants are a favorable treatment option for patients with xe-
rostomia.
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