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Objectives: Studies have long suggested a link between Periodontal Disease and an increased risk of other inflammatory

bstract

diseases, and diverse types of cancer. The aim of the current research was to investigate the possible differences regarding
the periodontal condition and tooth loss between individuals suffering from Multiple Myeloma (MM) and healthy ones.
Methods: This was a population-based retrospective case-control study in which 98 MM patients and 196 matching healthy
controls were interviewed and dental and oral clinically examined. The clinical indices used to define the periodontal
condition for MM patients and healthy individuals concerned Probing Pocket Depth (PPD), Clinical Attachment Loss
(CAL), Plaque Index (Pll), Gingival Index (GI), and number of missing teeth. Univariate and logistic regression models
were carried out to assess the data analyzed.

Results: Individuals with increased BMI (p=0.003, 95% CI= 2.405) who suffered from MM and those with a family history
of MM (p=0.000, 95% CI1=8.495), were statistically significantly different compared with the healthy ones. Moreover, Gl
(p=0.042, 95% Cl=2.451), was statistically significantly different between MM patients and the healthy individuals after
controlling for smoking and socio-economic status.

Conclusion: Gl was statistically significantly different between individuals who were suffered from MM and healthy
individuals.

Keywords: Multiple Myeloma; Periodontal Disease; Adults; Risk Factors

Abbreviations: MM: Multiple Myeloma, PPD: Probing Pocket Depth, CAL: Clinical Attachment Loss, Pli: Plaque Index,
Gl: Gingival Index, CRAB: Calcemia Renal insufficiency Anemia and Bone lesions, MGUS: Monoclonal Gammopathy of

Undetermined Significance, PD: Periodontal Disease, Cl: Confidence Interval, BMI: Body Mass Index, BOP: Bleeding on

\\ Probing, OR: Odds Ratios, GBI: Gingival Bleeding Index /
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Introduction

Multiple myeloma (MM) is one of the most common
hematological malignancies of unknown etiology [1],
however possible risk factors concern advanced age, family
history, obesity, certain chemicals, and radiation exposure [2-
4]. An increased risk of MM in certain occupations has also
been recorded [5]. This is due to the occupational exposure to
aromatic hydrocarbon solvents having a role in pathogenesis
of MM [6].

MM as a malignant tumor has been classified by WHO as a
non-Hodgkin lymphoma derived from B lymphocytes. It is
characterized by the development of a plasma cells clone
producing monoclonal immuno-globulins or their fragments
that infiltrate the bone marrow thus destructing the bone
structure, in the skull and in periodontal tissues. This
obstructs the appropriate blood cells components production.
MM accounts for 1% of all cancers and is the second leading
hematologic malignancy after lymphoma [7], affects 4-
5/100,000 individuals per year and its frequency increases
with age. The median age of diagnosis is between 60 and 70
years, with a higher prevalence in males, as it is 1.5 times
more frequent in males than females [8]. The prognosis of
MM varies according to age and is worse in individuals over
65 years when compared to younger ones [7,9].
Approximately 80% of diagnosed MM is preceded by an
asymptomatic premalignant stage known as Monoclonal
Gammopathy of Undetermined Significance (MGUS) [10].
MM classical type is characterized by clinical signs such as
hyper Calcemia, Renal insufficiency, Anemia, and Bone
lesions (CRAB) [11]. The main clinical signs/symptoms of
MM are bone pain, anemia, neutropenia, thrombocytopenia,
and renal failure, which can arise from the disease itself or
from its treatment, accompanied or not by pathologic
fractures, infections, fatigue, and secondary amyloidosis [12].
Commonly, bone lesions concern diffuse or localized
osteolytic lesions, as plasmacytomas, or by a ‘punched-out’
pattern [1]. The mandibular and maxillary bones may be
affected by osteolytic lesions [1,13-22] and 35% of
individuals diagnosed with symptomatic MM present lesions
in the mentioned bones [23].

The clinical manifestations of MM can be recognized at early

stages [13]. Some clinical signs/symptoms of MM may
display in the oral tissues and dentists should be able to detect
lesions that may represent MM oral manifestations during the
routine oral clinical and radiographic examinations. The
primary clinical signs/symptoms of the disease will be
detected in the oral cavity in 14% of MM individuals [14,24].
MM maxillofacial manifestations appear more frequently in
the mandible than in the maxilla with an incidence of 8-15%
[12,16,21,25] and they include soft tissue amyloid deposits
[26], external dental root resorption [22], pain, bleeding,
gingival enlargement, osteolytic lesions, dysphagia, swelling,
tooth loosening, hypesthetic or anesthetic sensation of the
lower lip (Vicent symptom), and amyloidosis with
macroglossia [13,20,27].

However, the international literature on the MM oral
manifestations is restricted and mainly concerns case reports
[12,14,18,21].

MM patients frequently suffer from Periodontal Disease (PD)
progression , that initially leads to gingival bleeding and later
to pathological loosening of teeth, atrophy of bone support
and of surrounding periodontal tissues, and eventually tooth
loss. Those pathological clinical signs/symptoms are
accompanied by pathological conditions in the oral mucosa
and especially in the tongue [28,29].

PD, gingivitis and mainly periodontitis is the most frequent
destructive and progressive disease of periodontal tissue
structures worldwide [30]. PD may have systemic effects in
diverse organs such as heart, lungs, etc., as several reports
have recorded significant associations between PD and
systemic diseases and disorders, such as cardiovascular
(CVD) and atherosclerotic disease, respiratory diseases such
as COPD, diabetes mellitus, cancer, etc. [31].

The possible role of PD as a risk factor in cancer development
has also been investigated by several researchers in organs
such as oral cavity, oesophagus, stomach, lungs, pancreas
[32-36] with controversial results, even after controlling for
potential confounders such as smoking status, socio-
economic level, etc. In contrast to the mentioned articles, few
reports have investigated the oral conditions or periodontal
status in individuals who suffered from MM or other types of

cancer, such as gastric and lung cancer [37,38]. A literature
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review by Epstein et al. [16] reported 14.1% of the patients
with MM presenting some type of oral lesions. A
retrospective study [15] reported mandible lesions occurring
in 15.6% and oral mucosa lesions affecting 2.6% of them.

The prevalence of caries and the periodontal condition in
individuals with MM have not been reported in full articles in
the international literature. It is important to highlight that
chronic oral diseases and poor oral hygiene may develop into
acute oral infections and potentially life threatening systemic
conditions in immunosuppressed patients [39]. The current
research was carried out to investigate the possible
differences in periodontal condition and tooth loss between

individuals who suffered from MM and healthy ones.

Materials and Methods

Research design and study sample

Study size assessment was based on MM prevalence [40] and
the EPITOOLS guidelines (https://epitools.ausvet.com.au)
determined with 95% Confidence Interval (Cl) and desired
power 0.8. The study sample comprised of 294 individuals,
168 males and 126 females aged 65-85 years which were
selected from three private practices, two medical and a
dental one between March 2021 and August 2023. 98
individuals suffered from MM-cases and 196 were healthy
individuals-controls. Cases and controls filled in a medical
and a dental health questionnaire and were clinically
examined regarding their periodontal condition and the
number of missing teeth.

Cases and Controls Eligibility Criteria

To be eligible, individuals who suffered from MM and
healthy ones should not have been treated by a conservative
or asurgical treatment in their oral tissues in the last 6 months,
or prescribed for systemic glucocorticoids or immuno-
suppression agents or antibiotics within the same time period.
They should also have more than 15 teeth and periodontitis
from stage | to IV [41].

Participants who suffered from CVD, diabetes mellitus,
rheumatoid arthritis, acute pulmonary diseases or any other
type of malignancies were excluded from the study protocol
as those diseases could potentially affect oral and periodontal
tissues [42] and could lead to biased secondary associations.

For that reason MM patients and healthy individuals, were

selected from the same city population in order to avoid or
eliminate possible selection biases. To avoid such biases the
selection of healthy individuals was based on MM patients’
environment, such as friends, colleagues, etc., and cases and
controls were matched regarding their gender, age, socio-
economic and smoking status.

Cases group consisted of individuals whose the MM primary
diagnosis was based on patients’ medical files, however the
definitive diagnosis was confirmed by the Diagnostic criteria
of the International Myeloma Working Group [43], and
concerned individuals with symptomatic MM (Proportion of
plasma cells in bone marrow: > 10%, M protein in serum:
Detectable in serum and/or urine, and End-organ damage
(CRAB criteria: hypercalcemia, renal insufficiency, anemia,
bone lesions): present. Individuals with monoclonal
gammopathy of uncertain significance (MGUS) and those
with Smoldering Myeloma were excluded from the study
protocol.

No oral hygiene instructions was given to MM patients group
for a period of two weeks after the definitive diagnosis of MM
and before the application of any medical treatment , i.e.
targeted therapy, immunotherapy, corticosteroids and
chemotherapy as improvement of oral hygiene could be affect
the intra-examiner variance.

A randomly selected sample of 60(20%) individuals was
clinically re-examined by a well-trained and calibrated Dental
Surgeon after two weeks in order to assess the intra-examiner
variance. After consideration of the ID’s of the double
examined individuals no differences were recorded between
both clinical examinations (Cohen's Kappa= 0.98).

The current case-control study was not an experimental one
and was not reviewed and approved by authorized
committees (Greek Dental Associations, Ministry of Health,
etc). However, it was carried out in full accordance with the
World Medical Association Declaration of Helsinki.
Individuals who agreed to participate in the study design and
protocol signed an informed consent form.

Data Collection and Intra-Oral Examination

MM patients and healthy individuals filled in a modified
Medical Questionnaire [44] by Minnesota Dental School. The
collected data concerned the medical/dental history and

epidemiological parameters, such as age, gender, smoking
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status, educational and socio-economic status, etc.
Participants’ age was classified as 65-69, 70-74, 75-79, 80+,
educational status as elementary level and graduated from
University/College, socio-economic status as < 1,000 and
>1,000 €/ month, and cigarette smoking status was classified
as never (individuals who smoked <100 cigarettes during
their lifetime), and former (individuals who smoked at least
100 cigarettes in their lifetime and reported that they now
smoke “not at all”’)/current smokers (individuals who smoked
at least 100 cigarettes in their life-time and reported they now
smoke “every day” or “some days”). Body Mass Index (BMI)
is an obesity index and was classified as normal (<30 Kg/m?)
and high (>30 Kg/m?), as is considered as a risk factor for
MM development [45]. Similarly, alcohol consumption <
12.5 gr per day was classified as light and >50gr per day was
classified as moderate and heavy drinking [46].

The mentioned Dental Surgeon performed all periodontal
examinations in a dental clinic using a Williams (with a
controlled force of 0.2N (DB764R, Aesculap AG &Co. KG,)
periodontal probe, mouth mirror, and dental light source.
Third molars and remain roots were excluded from scoring.
The oral and dental examination concerned the periodontal
health status and included probing pocket depth (PPD),
clinical attachment loss (CAL), gingival index (GI), plaque
index (PIl), and bleeding on probing (BOP). All PD indices
were recorded at four sites per tooth (mesiolingual,
mesiobuccal, distolingual, and distobuccal) in all quadrants
and the worst values of the indices recorded to the nearest 1.0
mm, and coded as dichotomous variables. PPD was classified
as 0-3.00 mm (absence of disease/mild disease) and >4.0 mm
(moderate and severe disease) for mean PPD [47], CAL
severity was classified as mild, 1-2.0 mm of attachment loss
and moderate/severe, >3.0 mm of attachment loss [48].
Gingival inflammation severity was coded as follows: -score
0: normal situation of gingival tissue and/or mild gingival
inflammation, that corresponds to Lde and Silness [49]
classification as score 0 and 1, respectively, and -score 1:
moderate/severe gingival inflammation that corresponds to
the mentioned classification as score 2 and 3, respectively. Pl
by Silness and Lde [50] was assessed by the same probe at
the mentioned sites. The presence of dental plaque was

determined whether it was visualized with naked eye or

existed abundance of soft matter within the gingival pocket
and/or on the tooth and gingival margin (score 2 and 3,
respectively, according to PII) and considered as present if at
least one site showed the characteristic sign. The number of
missing teeth was coded as none, 1-4, 5-10, >10 missing teeth
[51], and the presence/absence of BOP was recorded and
coded as dichotomous variables.

Statistical analysis

The univariate analysis model was performed to estimate the
associations between the independent indices examined in
MM patients and healthy individuals. Categorical data were
shown as frequencies and percentages. Unadjusted Odds
Ratios (OR's) and 95% (Confidence Interval) Cl were also
assessed. Multivariate logistic regression analysis was carried
out to examine the associations between MM as a dependent
variable and the independent ones that were determined by
the enter method. Adjusted OR's and 95% CI were also
assessed. Finally, the independent variables were included to
stepwise method in order to estimate gradually the indices
that showed significant differences with the dependent one.
Statistical analysis was performed by SPSS statistical
package (SPSS PC20.0, SPSS, Inc., Chicago, IL,USA), and a
p value less than 5%(p< 0.05) was considered to be

statistically significant.

Results

Cases and controls showed a mean age of 73.2 years (+ 4.38).
Univariate analysis is presented in Table 1 and showed that
increased BMI (p=0,005), MM family history (p=0.000) and
smoking (p=0.019) were found to be statistically significantly
different between MM patients and healthy individuals.
According to the step 12 of the regression model, the main
finding was that increased BMI (p=0.002), MM family
history (p=0.000), and gingival inflammation (GI) (p=0.048)
were significantly different between cases and controls
(Table 2). The final step (12%) showed the same indices to be
significantly different between cases and controls, increased
BMI (p=0.003), MM family history (p=0.000), and gingival
inflammation (GI) (p=0.042).
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Table 1. Univariate analysis of cases and controls regarding each independent variable examined

Variables Odds Ratio and 95%
Cases Controls p-value Confidence Interval
Gender
Males 58 (59.2) 110 (56.1) 0.617 1.134 (0.693-1.854)
Females 40 (40.8) 86 (43.9)
Age
65-69 15 (15.3) 43 (21.9)
70-74 28 (28.6) 55 (28.1) 0.251
75-79 39 (39.8) 58 (29.6)
80+ 16 (16.3) 40 (20.4)
Socio-economic status
Low 52 (53.1) 108 (55.1) 0.740 0.921 (0.566-1.498)
High 46 (46.9) 88 (44.9)
Education level
Low 57 (58.2) 118 (60.2) 0.737 0.919 (0.561-1.504)
High 41 (41.8) 78 (39.8)
Body Mass Index
<30 kg/m? 35 (35.7) 104 (53.1) 0.005* 0.491 (0.298-0.810)
>30 kg/m? 63 (64.3) 92 (46.9)
MM family history
Absence 29 (29.6) 148 (75.5) 0.000* 0.136 (0.079-0.234)
Presence 69 (70.4) 48 (24.5)
Smoking
Never 31 (31.6) 90 (45.9) 0.019* 0.545 (0.327-0.908)
Previous/Current 67 (68.4) 106 (54.1)
Occupational exposure
Yes 18 (18.4) 45 (23.0) 0.366 1.325 (0.720-2.438)
No 80 (81.6) 79 (77.0)
Alcohol consumption
Light cons. (<12.5gr/day) 41 (41.8) 78 (39.8) 0.737 1.088 (0.665-1.781)
Moder/Heavy cons. (>50gr/day) 57 (58.2) 118 (60.2)
Probing pocket depth
0-3.00 mm 29 (29.6) 68 (34.7) 0.380 0.791 (0.468-1.336)
>4.0 mm 69 (70.4) 128 (65.3)
Clinical Attachment Loss
Absence/Mild: 1.00-2.00 mm 36 (21.4) 82 (30.1) 0.115 0.633 (0.358-1.121)
Moderate/Severe: > 3.0 mm 62 (78.6) 114 (69.9)
Gingival Index
Absence/Mild Inflammation 21 (21.4) 59 (30.1) 0.115 0.633 (0.358-1.121)
Moderate/Severe Inflammation 77 (78.6) 137 (69.9)
Plaque Index
Absence 32 (27.7) 55 (28.1) 0.416 1.243 (0.735-2.101)
Presence 66 (67.3) 141 (71.9)
Bleeding on probing
Absence 37 (37.8) 88 (44.9) 0.243 0.744 (0.453-1.222)
Presence 61 (62.2) 108 (55.1)
Tooth Loss
None 11 (11.2) 29 (14.8)
1-4 Teeth 25 (25.5) 54 (27.6) 0.351
5-10 Teeth 42 (42.9) 88 (44.9)
>10 Teeth 20 (20.4) 25 (12.7)

* p-value: statistically significant

Table 2. Presentation of association between independent variables and GBM cancer according to Enter (first step) and Wald (final
step) method of multiple logistic regression analysis model.
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Table 2: Variables in the Equation
B S.E. Wald | df | Sig. | Exp(B) 95% C.I. for EXP(B)
Lower Upper
gender ,513 ,306 2,812 11,094 | 1,670 ,917 3,039
age ,036 ,151 ,055 1| ,814 ,965 ,718 1,297
socioec.stat -,436 311 1,963 1 |,161 ,647 ,352 1,190
educ.lev -,025 ,311 ,006 1 |,936 ,975 ,530 1,794
smok.stat ,566 ,319 3,158 1 ],076 | 1,761 ,943 3,289
BMI ,946 311 9,257 1 1,002*| 2,574 1,400 4,733
exposure ,312 ,382 ,669 1| ,413 732 ,346 1,546
Step 1¢ alcoh.cons ,142 322 ,194 1 |,659 1,153 ,613 2,167
fam.history 2,317 ,324 50,987 | 1 |,000*| 10,141 | 5,369 19,152
prob.pock.dep 412 ,398 1,071 1 ],301 ,662 ,304 1,445
clin.attach.loss ,200 ,379 ,280 1 |,597 | 1,222 ,582 2,566
ging.index ,841 425 3,921 1 |,048%| 2,318 1,009 5,328
plaque.index ,691 418 2,731 1 ],098 501 221 1,137
bleed.on.prob ,403 ,363 1,231 1 |,267 | 1,496 734 3,049
tooth.loss 272 ,170 2,547 1] ,111 1,312 ,940 1,832
Constant 2,385 ,633 28,617 | 1 | ,000 ,034
BMI 877 ,292 9,051 1 |,003*| 2,405 1,358 4,258
Step 122 fam.history 2,139 ,296 52,413 | 1 |,000*| 8,495 4,760 15,160
ging index ,855 315 3,122 1 |,042*| 2,451 1,529 5,412
Constant 2,807 ,399 49,480 | 1 | ,000 ,060

a. Variable(s) entered on step 1: gender, age, socioec.stat, educ.lev, smok.stat, BMI, exposure, alcoh.cons, fam.history, prob.pock.dep,
clin.attach.loss, ging.index, plaque.index, bleed.on.prob, tooth.loss.

* p-value: statistically significant

Discussion gingiva bleeding and later in pathological loosening of teeth,

MM is a malignant tumor classified by WHO as a non- atrophy of bone support and of surrounding periodontal

Hodgkin lymphoma derived from B lymphocytes, as already tissues, and eventually tooth loss.

mentioned. It is characterized by the development of a plasma Those conditions are accompanied by other pathological

cells clone synthesizing monoclonal immuno-globulins or symptoms/ signs in the mucosa and especially in the tongue

their fragments that infiltrate the bone marrow and destroy the [29]. Most of the oral conditions found in patients with MM

bone structure, in facial parts of the skull and in periodontal
tissues, and obstructs the production of peripheral blood
components [28]. Many studies showed that oral lesions were
the first detected sign of MM [1,12-14,16-20,52-55], as
maxilla and mandible can be affected, and patients may
present with pain, bony swelling, epulis formation, or sudden
tooth or teeth movement [17,37]. Oral lesions can also be the
first sign of MM progression or recurrence [24]. The
maxillary pain is highly suggestive of the disease [14],
whereas MM patients may have oral manifestations of
periodontitis and it is necessary to rule out any differential
diagnosis [21]. Moreover, MM patients frequently suffer
from PD progression which, at the initiation, results in

are not specific, therefore the differential diagnosis with other
oral conditions and with manifestations of systemic diseases
is important.

The results of the current survey showed statistically
significant differences between cases and controls, regarding
increased BMI, a family history of MM, and gingival
inflammation expressed by GI. It was also observed no
statistically significant difference between the groups
examined in regard to epidemiological parameters of
advanced age, gender, educational, and socio-economic level,
smoking status, exposure to chemical agents, and
light/moderate-heavy alcohol consumption, variables that

have been considered as possible risk factors for MM
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development [2-5].

Smoking is a main causative factor for initiation and progress
of PD and diverse types of cancer [56], however acts as a
confounder in studies that investigate the possible association
between PD and several types of malignancies in which
smoking is implicated in cancer development.

Few studies have been carried out in the literature regarding
the oral or periodontal health status in patients who suffered
from diverse types of cancer. Some oral manifestations may
be detected in MM patients, such as swelling, pain, gingival
bleeding, paresthesia and osteolytic lesions [14,16,18, 21,53],
however, epidemiological data on the oral manifestations are
scarce in the literature and restricted to case reports or case
series [14-16,18,21]. Especially, the prevalence of caries and
the periodontal status in MM patients have not been explored
in full articles. Those issues should be addressed because
chronic PD may progress in acute infections and potentially
life-threatening systemic conditions in immuno-suppressed
patients [39].

PPD is a critical index for assessing PD severity however in
the present study PPD was not statistically significantly
different between cases and controls. A similar prospective
cross-sectional study, showed that individuals with oral or
oropharyngeal cancer, had PPD 6.00 mm or greater of 76.0 %
of the patients, whereas only 10.0 % in the control group
showed the same PPD severity. A recent case-control study
in lung cancer patients [37] showed that PPD was statistically
significantly different between cases and controls whereas in
another study in gastric cancer patients that finding was not
recorded [38].

The results also revealed that MM patients showed
significantly worse mean values in gingival inflammation
severity, according to GI compared with controls, finding that
was not confirmed by previous studies as similar reports have
not been carried out, except for a recent study in which that
finding was confirmed in gastric cancer patients [38]. On the
other hand, Gl use is limited in such epidemiological studies
despite the fact that measures the inflammatory load of
gingival tissue, whereas Hujoel et al. [33] suggested that
gingival inflammation could be a risk factor for several types
of cancer development.

Hemorrhagic episodes have been observed in 15-30% of MM

patients [57]. In a recent review [58], gingival bleeding was
reported in nearly 10% of the reported cases. The gingival
bleeding assessed by the Gingival Bleeding Index (GBI)
currently suggests localized gingivitis [59,60]. Similar
research showed that the mean GBI of the male patients
(12.61 £9.27%) was much lower than the female’s mean GBI
(22.35 +20.5). The same study also recorded a statistical
significance regarding gingival bleeding between elders and
middle-aged females (p=0.05) among MM patients. Although
gingival bleeding is strongly associated with inadequate
dental plaque control, hormonal changes throughout life in
middle-aged and older females may explain the higher GBI
values [61]. GBI was defined as the percentage of sites with
G-Index >2 [62].

Gingival inflammation (moderate/severe), as expressed by Gl
was statistically significant different between MM patients
and healthy individuals in the current survey. However, that
PD index has not been used for assessing possible differences
between MM patients and healthy individuals.

No statistically significant difference was observed regarding
BOP between the cases and the controls. This finding was not
in accordance with the higher gingival inflammation scores
recorded in the MM group. BOP is a critical indicator of a
periodontal diagnosis, and the most reliable indicator of PD
activity [63]. Similar findings have not been reported by other
studies.

Also, statistically significant differences were not observed
between the cases and the controls, regarding CAL values.
Similar findings have not been reported by other investigators
regarding the CAL index.

Pll assesses the accumulation of dental plaque on teeth
surfaces. The current report showed no statistically
significant differences regarding PIl between cases and
controls. Only a study by Czerniuk et al. [64] confirmed that
PIl in MM patients could lead to more severe infection of
periodontal tissues according to PIl measurements, whereas
Critchlow et al. [65] observed that head and neck cancer
patients showed poor oral health and therefore more dental
plaque accumulation at the time of diagnosis, whereas PD and
dental caries were suggested as important clinical issues.
Similarly, few studies [66-68] have investigated the possible

differences between cancer patients and healthy individuals
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concerning the number of missing teeth. The present report
showed no statistically significant differences between the
groups examined and tooth loss, whereas Bezerra et al. [61]
investigated the oral status of elders and middle-aged MM
patients observed that the elderly group showed to have
significantly more missing teeth (p=0.05) than the middle-
aged group. To be more specific the elders had a mean of 22.7
+ 6.25 missing teeth and the middle aged individuals,
14.4+9.5, whereas males had a mean of 16.0 + 9.38 missing
teeth, and females, 21.8 +7.42.

The increased risk of periodontal tissue destruction in cancer
patients has been proposed to be a result of psychological
burden rather than disturbances in patients’ nutrition or
alterations in the oral cavity regarding the saliva
quantity/quality, or in the balance of micro-biological and
immunological parameters in the oral cavity that could be
affected because of the chemotherapy or radiotherapy
[69,70]. It is also possible that MM patients could be more
susceptible to the progression and destruction of periodontal
tissue than the healthy population, suggestion that could be
attributed to the fact that MM prognosis varies according to
age and is worse in individuals over 65 years when compared
to younger ones [7,9]. The aim of the present study was to
investigate a comparison between MM patients and
epidemiologically matched healthy individuals regarding
several PD indices, and number of missing teeth and not to
explore a possible association between PD indices, as
etiological or risk factors, and MM development.

Some certain limitations should be taken into account during
results interpreting. Case-control studies in contrast to
prospective ones, do not have the reliability of the prospective
ones, whereas selection, recall, random biases and the effect
of known and un-known confounders are likely higher in
retrospective studies and could lead to biased secondary
associations regarding the indices examined. Another
drawback is that the validity of the study could be affected by
the fact that retrospective studies are based on questionnaires.
Eventually, the decision to be enrolled in the current study
older individuals who had at least 15 natural teeth would
result in an underestimation as those individuals with
previous PD may have had teeth extracted for periodontal

reasons.

Conclusion

The present study showed that gingival inflammation,
expressed by GIl, was statistically significantly different
between individuals who were suffered from MM and healthy
individuals.
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