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Abstract 

Introduction. Many of the patients that undergo chemotherapy with cisplatin develop systemic and oral side-

effects during treatment. Some of these side-effects are linked to various preexisting inflammatory states one of 

which is periodontal disease. The aim of this study was to analyze the impact cisplatin chemotherapy may have 

on periodontal tissues and periodontal disease evolution. Material and methods. 15 patients were given an oral 

hygiene questionnaire and were clinically evaluated before the start of cisplatin chemotherapy and 21 days after 

the first dose. Results. Both probing depth and clinical attachment loss values were higher after a single dose of 

chemotherapy with cisplatin. Periodontal disease seemed to progress at an incresed rate. Conclusions. 

Chemotherapy, and especially chemotherapy with cisplatin, may lead to the modification of periodontal 

parameters even after a single dose. 
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Introduction 

Many of the patients, up to 60% [1] that 

undergo chemotherapy treatment will 

develop oral lesions during treatment. 

These modifications can appear as the 

result of the direct effect of chemotherapy 

on oral tissues or due to the effect 

chemotherapy is known to have on bone 

marrow, influencing the immune system of 

the patient, and thus, inducing 

immunosupression. It is highly possible 

that these various effects on the oral and 

periodontal status is a combination of the 

direct and indirect side-effects of 

chemotherapy. An important aspect 

regarding the secondary modifications of 

chemotherapeutic agents is their 

mucotoxicity. The higher it is for a specific 

agent, the greater the secondary effects of 

its administration will be. Generally, the 

most affected soft tissues are the lips, oral 

mucosa, tongue, soft palate and pharynx 

mucosa [2]. It is also known that the 

prolonged administration of 

chemotherapeutic substances but of 

inferior dosage was associated with a 

higher risk of developing mucositis 

compared to administration in bolus [3].  

The periodontal tissues, and especially the 

components of the superficial 

periodontium, have a high turn-over rate 

which makes them susceptible to the action 

of chemotherapy agents and their 

respective cytotoxic or cytostatic effect. 

Up to 50% of the european population 

suffers from forms of periodontal disease 

and more than 10% from a severe form of 

disease [4]. Moreover, the prevalence of 
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periodontal disease counts up to 70-85% of 

the 60 to 65 year old population [5]. 

Cisplatin  is a platinum-based 

chemotherapy agent, alongside oxaliplatin 

and carboplatin. The action of cisplatin is 

that it binds N7 guanine and can cause 

crossed intra- and inter-DNA chain 

connections. The effect it has is that it 

inhibits DNA synthesis and induces 

cellular apoptosis [6]. Platinum-based 

chemotherapy is very frequently 

accompanied by a range of side-effects like 

nephrotoxicity, leucopenia, neutropenia, 

trombocitopenia and  anemia, they are 

known to be hepatotoxic, cardiotoxic, 

ototoxic [7]. The frequent symptoms of 

patients include naudea, mucositis, 

alopecia, diahreea and astenia [8].  

Oral and periodontal complications of 

chemotherapy can range from mucositis, to 

oral infections and even necrotizing 

ulcerative gingivitis. The complication of 

infection during the soft tissues’ fragile 

time during chemotherapy can be linked to 

the periodontal status of the patients, thus 

resulting in NUG and affecting the patients 

general status in the process as well. There 

have been many reported cases of patients 

having to interrupt chemotherapy due to 

the severe side effects. There have also 

been links established between periodontal 

disease and chemotherapy with cisplatin 

and other agents in association with 

bevacizumab in our previous study [9,10]. 

The present study aims to evaluate a 

possible relationship between the 

administration of chemotherapy with 

cisplatin and the effects it may have on 

periodontal tissues and periodontal disease 

progression. 

 

 

Material and methods 

This study was done on a group of 15 

patients with ages between 57 and 80 years 

old within the Oncology clinic of Victoria 

Hospital in Iasi in the period between 

october 2015 and october 2016. 

The inclusion criteria for the selection of 

these patients consisted of the following 

aspects: 

 patients that have been diagnosed with a 

form of systemic cancer with the 

exception of oral cancer 

 patients that are about to commence 

chemotherapy with cisplatin 

There were also a variety of exclusion 

criteria which had the purpose to eliminate 

any other interference with the periodontal 

disease and, thus, influencing the 

parameters that were included in the 

present study: 

 patients that have other 

infectious/inflammatory diseases that 

may affect the periodontal status with 

the exception of systemic cancer 

 patients that have had periodontal 

treatment in the last 6 months 

 patients that have had antibiotic or 

antiinflammatory treatment in the last 3 

months 

 pregnancy 

 minors, patients under the age of 18 or 

children 

Our procedure of data collection included 

the completion of study specific 

observation paper to each of the patients 

included in the study that comprised of the 

general data of the patient, contact details 

and personal identification data, cancer 

diagnostic information that was gathered 

from the oncology observation paper, 

previous treatments and, respectively, 
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patient history and specific clinical aspects 

regarding the periodontal status. 

The periodontology clinical examination 

included probing depth (PD) and clinical 

attachment loss (CAL), the values of these 

mesurements gathered before the start of 

chemotherapy (T0) and at 21 days after the 

first dose of chemotherapeutic agent (T1). 

All the measurements were done on 

Ramfjord teeth (16,21, 24,36,41 and 44) in 

6 sites, three of which were done on the 

buccal side and three on the oral faces of 

the teeth. We considered pathological 

measurement values greater than 3 mm on 

teeth with no visible recession. In the case 

of gingival recession, the values were 

included in the CAL to which the value of 

PD was added. The materials used for the 

oral examination of the patients were 

sterile WHO periodontal, single use 

dentistry consultation kit, sterile soft tissue 

spreader and four sterile rolls of cotton 

used in the isolation of the investigated 

teeth. 

 

Results and discussions 

The ages of the patients were between 57 

and 80 years old with a mean of 65,46 

years old. Of the 15 subjects included in 

this study, 8 (53%) were female and 7 

(47%) were male, thus making an 

aproximate equal distribution between the 

two genders (Figure 1). 

 

 

 

Female

53%

Male

47%

Gender distribution

 

20%

80%

Domicile distribution

Rural

Urban

 

Figure 1: Subjects distribution by gender 

 

Figure 2: Subjects distribution by domicile 

 

 

Most of the patients included in the present 

study had their stable domicile in urban 

areas (12, 80%) and only 3 of them (20%) 

came from rural areas as is shown in 

Figure 2.  

Regarding the oncology diagnostic that 

was gathered from their respective 

oncology observation papers included 

coxo-femural joint carcinoma, pulmonary 

carcinoma, bile duct carcinoma, uterine 

cervical carcinoma and hepatic carcinoma 

of two types – Klatskin Bismuth and 

diffuse mucinous. The most frequent type 

was liver cancer (5 subjects) followed by 

bile duct carcinoma (4 cases) adding up to 

more than half of the study group. 

The evaluation of oral hygiene status 

showed that most of the patients had 

unsatisfactory level of hygiene (12 

patients) and only three had medium 
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hygiene. After analysing the oral hygiene 

and habits questionnaires, we concluded 

that 53% of the patients declared they 

brushed their teeth twice a day, morning 

and evening, the rest of the patients (n=7) 

unregularly. Even though slightly more 

than half of them esteblished oral hygiene 

twice a day, the unsatisfactory oral hygiene 

level can be explained by the fact that none 

of the patients used the correct technique 

of brushing. Most with the exception of 

one patients used the manual toothbrush 

and only one used the electric toothbrush. 

Regarding the toothpaste used, all patients 

used a cosmetic one with no exceptions 

and only three patients replaced their 

toothbrush in use once every three months. 

The secondary mean of oral hygiene used 

most was rinses (4 out of 15 patients) and 

none used floss or interdental brush. These 

findings are consistent to those of other 

studies in which the dental plaque of 

oncology patients was shown to be greater 

than that of healthy subjects [11] and tooth 

loss was also greater in oncology patients 

[12]. 

The periodontal diagnostic was established 

after the clinical examination of each of the 

subjects included in the study. The most 

frequent periodontal diagnostic was 

moderate  periodontitis (53% of subjects), 

followed by mild periodontitis (27%), 

generalized gingivitis and severe 

periodontitis (7%) (Figure 3).

 

13%

27%

53%

7% Gingivita
generalizata

P. superficiala

P. medie

P. severa

 
Figure 3: Subject distribution regarding periodontal diagnostic 

 

The values of PD were clasiffied in two 

groups, one that included the 

measurements between 0.5 and 3 mm and 

the second that included all mean values 

between 3.1 and 6 mm. 

The initial PD values established before 

beginning chemotherapy in T0 show that a 

percentage of 73.3% of patients had their 

mean PD value between 0.5 and 3 mm and 

only 26.7% had the PD between 3.1-6 mm. 

After the first dose of chemotherapy in T1, 
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the mean values of PD within 3.1-6 mm 

grow considerably reaching 57.1% as 

showed in Table 1.  

 

Table 1: Distribution of PD mean depending on the mean value 

T0- Probing depth (PD) 

0.5 - 3 mm 
n 11 

% 73.3% 

3.1 - 6 mm 
n 4 

% 26.7% 

Total 
n 15 

% 100.0% 

T1 – Probing depth (PD) 

0.5 - 3 mm 
n 3 

% 42.9% 

3.1 - 6 mm 
n 4 

% 57.1% 

Total 
n 7 

% 100.0% 

 

As seen in  Table 2, the values of CAL 

were higher in T1 compared to T0. Before 

chemotherapy with cisplatin, the majority 

of patients had CAL values between 0.5 

and 6 mm (14 patients, 93.3%), 80%  with 

CAL values between 3.1-6 mm and only 1 

patient that had a CAL mean which 

exceeded 6 mm. After the first session of 

chemotherapy, at 21 days, most patients 

had CAL mean values higher than 6 mm 

(57%) whereas prior to therapy this 

percentage of patients was 6.7%. 

 

Table 2: Distribution of CAL mean depending on the mean value 

T0-Clinical attachment loss 

(CAL) 

0.5 - 3 mm 
n 2 

% 13.3% 

3.1 - 6 mm 
n 12 

% 80.0% 

> 6 mm 
n 1 

% 6.7% 

Total n 15 
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% 100.0% 

T1-Clinical attachment loss 

(CAL) 

3.1 - 6 mm 
n 3 

% 42.9% 

> 6 mm 
n 4 

% 57.1% 

Total 
n 7 

% 100.0% 

  

Periodontitis is a microbial disease and it is 

reported that during chemotherapy and its 

consequent mielosupression it can cause 

fever and systemic infection [13] which 

may mean that, correlated to our current 

findings, the deeper the pockets are and the 

greater the clinical attachment loss, the 

bigger the risk of infection.  

There are inconsistencies in literature as 

some studies report that chemotherapy 

patients very rarely or do not develop any 

periodontal infections during treatment 

[14-16]. However, a pre-existing 

periodontal disease may enhance the risk 

of complications [17]. Thus, it is important 

in order to lower the risk of febrile 

episodes during chemotherapy that 

periodontal infections be adressed prior to 

the commence of chemotherapy [18-21]. 

Considering the low number of patients 

included in this study, futher research is 

needed in order to understand the complex 

mechanisms of chemotherapy that affect 

the periodontium, their interaction with the 

local bacterial flora and develop efficient 

specific methods of prevention and 

treatment of side-effects within the oral 

cavity. 

 

Conclusions 

Chemotherapy, and especially 

chemotherapy with cisplatin, leads to the 

modification of periodontal parameters 

even after a single session. The average 

probing depth and clinical attachment loss 

values noted a considerable rise after 

chemotherapy.  

Considering the hygiene status of the 

patients included in this study correlated to 

the clinical findings, a complete and 

complex periodontal treatment of patients 

who start chemotherapy is essential in 

order to maintain healthy periodontal 

tissues, minimize the secondary effects of 

chemotherapy and minimize the extent of 

the evolution of periodontal disease. These 

aspects are important in maintaining a 

good quality of life for these patients, 

lower the amplitude of side-effects and 

allowing them to follow through with the 

prescribed chemotherapy. 
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