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Abstract 
Background:Periodontal diseases are a group of inflammatory diseases that affect the periodontium of the 

tooth. It results from interactions between microorganisms and the host’s immune response.Breast cancer is the 

malignant tumor of breast tissue that forms from uncontrolled growth of abnormal breast cells. Vitamin D 

exhibits physiological and pharmacological effects in human body; it is present in normal breast tissue and has 

antiproliferative effects on the differentiation of breast cancer cells. 

Aims of the study: 1.To determine the serum levels of Vitamin D in women with breast cancer having 

periodontal diseases (gingivitis and chronic periodontitis) in comparison to women without breast cancer.  

2. To correlate between serum levels of Vitamin D with clinical periodontal parameters (plaque index (PLI), 

gingival index (GI), bleeding on probing (BOP), probing pocket depth (PPD), and clinical attachment level 

(CAL)) in women with breast cancer in comparison to women without breast cancer. 

Subjects, Materials and Methods:80 participants, females only were recruited in this study with age ranged 

from (25-65) years old, they were divided into four groups: the first group (BC +CP) group which included 

participants with breast cancer and chronic periodontitis (n=20), the second group (BC+ G) group included 

participants with breast cancer and gingivitis (n=20), the third group (CP) group which included participants 

with chronic periodontitis only (n=20) and the fourth group (G) group which included participants with 

gingivitis only (n=20). Other than breast cancer, all subjects were systemically healthy females. Periodontal 

health status was determined by clinical periodontal examination of plaque index (PLI), gingival index (GI), 

bleeding on probing (BOP), probing pocket depth (PPD) and clinical attachment level (CAL). Blood samples 

were collected from each participant, serum levels of Vitamin D were determined by enzyme -linked immune-

sorbent assay (ELISA). 

Results:The results of this study showed that the median values of PLI and GI were slightly increased in BC+G 

group in comparison to other groups with non-significant differences.Thepercentages of BOP showed highly 

significant differences among the groups at P <0.01. The median values of PPD showed slight increase in 

BC+CP group than CP group with non-significant differences. Median values of CAL were increased in CP 

group than BC+CP group with non-significant differences.Vitamin D serum levels showed highly significant 

differences among the groups at P <0.01, the G group had the higher median of Vitamin D level among the 

groups. Also by using Spearman’s rank Correlation Coefficient, serum levels of Vitamin D were correlated 

negatively with all clinical periodontal parameters.  

Conclusion: The present study provides evidence of association between periodontal diseases and breast 

cancer. Vitamin D serum levels could be used as biomarker for diagnosis and prediction of progression of both 

periodontal diseases and breast cancer. 
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I. Introduction 
Periodontal diseases are inflammatory diseases that affect the periodontium of the tooth 

(1)
.This 

inflammation is affected by the innate and adaptive immune response of the host to the plaque biofilm that 

contain many microorganisms 
(2)

.The presence of these virulent microorganisms is responsible for the initiation 

and progression of periodontal diseases, host response to pathogenic infection is also very important in disease 

progression 
(3)

.  Periodontal diseases are classified into gingivitis and periodontitis. Gingivitis can be defined as 

the inflammation of the gingiva; it is reversible with good oral hygiene practice by the patient 
(4)

. While 

periodontitis is the more destructive form of periodontal diseases in which the inflammation extends to the 

alveolar bone that support the teeth and results in periodontal pocket formation, periodontium destruction, 

attachment loss,  
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Alveolar bone resorption, and these symptoms will lead to tooth mobility and finally tooth loss 
(5)

. 

Cancer also known as a malignanttumor or malignant neoplasm, is a group of  many diseases can be defined as 

abnormal cell growth in one part of the body with the possibility of metastasis to other parts of the  body 
(6,7)

. 

https://en.wikipedia.org/wiki/Malignancy
https://en.wikipedia.org/wiki/Malignancy
https://en.wikipedia.org/wiki/Malignancy
https://en.wikipedia.org/wiki/Neoplasm
https://en.wikipedia.org/wiki/Cell_growth
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Breast cancer is the malignant tumor of breast tissue that forms from abnormal growth of breast cells, it is the 

most common and spreading malignancy in women worldwide and it is the biggest threats of women health and 

the most lethal cancer in women 
(8)

. The normal breast is arranged in three layers which are epithelium, 

connective and fat tissues, so breast tumors are the tumors of these tissues and could be benign or malignant. 

Most of the malignant breast tumors originate from the epithelial tissue of the breast 
(9)

.Recently periodontal 

diseases are associated with increased prevalence of breast cancer 
(10)

. There are many possible explanations for 

the link between periodontal disease and breast cancer. First possibility is that systemic inflammation with 

periodontal disease may affect the breast tissues. Second possible explanation is that bacteria from the oral 

cavity can enter the circulatory system and affect breast tissues 
(11)

. Vitamin D is steroid hormone .It is essential 

for consumption of calcium from the intestines and re-absorption of calcium from kidneys and bone formation 

to maintain adequate calcium concentrations for calcium homeostasis, bone mineralization and immunity. It is 

potentially influencing risk of periodontal diseases through three mechanisms: maintenance of oral bone health, 

anti-inflammatory activity and anti-microbial activity 
(12, 13)

. There is a strong association between low Vitamin 

D serum levels and an increased risk of breast cancer and it is believed that Vitamin D decreases fatality rates 

for patients with breast cancer. Vitamin D metabolites increase communication between cells by activating a 

protein that avoids aggressive cell division. As long as Vitamin D receptors are present, tumor growth is 

prevented and pause expanding its blood supply .Vitamin D receptors are not lost until a tumor is very 

advanced. These are the reasons for better survival in patients whose vitamin D blood levels are high. So, 25-

hydroxy Vitamin D could be a biomarker for severity of cancer, rather than a factor that causes longer survival 
(14)

. 

 

II. Materials And Methods 
The subjects who participated in this present study were consisted of (80) females with the age range 

from (25 to 65) years old. The participants recruited for the study were attendants of Oncology teaching hospital 

/ Medical city, Baghdad, also attendants to the Iraqi blood bank / Medical city, Baghdad for blood donation. 

Samples collection was started from October 2015 to January 2016. All participants were informed about the 

aims of the study by a written informed consent and it was assigned by all participants.  

The participants were divided into four groups: 

1. First group (BC+CP); consisted of twenty patients with newly diagnosed breast cancer and chronic 

periodontitis, patients with chronic periodontitis should have at least 4 sites with periodontal pockets with depth 

of ≥4 mm with clinical attachment loss (CAL) of 1-2 mm or greater 
(15)

. 

2. Second group (BC+G); consisted of twenty patients with newly diagnosed breast cancer and gingivitis. 

3. Third group (CP); consisted of twenty patients with chronic periodontitis only with no history of any 

systemic diseases. 

4. Fourth group (G); consisted of twenty patients with gingivitis only with no history of any systemic diseases. 

Samples of 3 mls of blood were collected from each patient, and then full examination of clinical periodontal 

parameters (PLI, GI, BOP, PPD and CAL) was done by; 

1. Assessment of soft deposits by Plaque index by (Sillness and Löe, 1964)
(16)

. 

2. Assessment of Gingival Inflammation by Gingival index by (Löe and Sillness, 1963), (Löe, 1967)
(17, 18)

. 

3. Assessment of Bleeding on probing according to(Newbrun, 1996) 
(19)

. 

4. Assessment of Probing Pocket Depth by (Langet al, 1999) 
(15)

. 

5. Assessment of Clinical attachment level. then the collected blood samples were placed in serum separating 

gel tubes and allow samples to clot for 30 minutes then perform centrifugation for 15 minutes at 1000 x g (3500 

Rpm) then serum samples were separated and placed in plain tubes and stored at deep freezer (-64 ˚C) in plastic 

containers for later analysis by Enzyme Linked Immunosorbent Assay (ELISA) kit for quantitative 

determination of serum levels of Vitamin D. The laboratory tests were done in the Teaching Laboratories of 

Baghdad Medical City. Samples storing was done in the Iraqi blood bank / Medical city. 

Statistical analysis was done using mean, median, Min, Max, SD, SE, percentages, Kruskal-Wallis H 

test, Mann-Whitney U test, Chi-square test, Shapiro-Wilk test, Spearman's rank correlation coefficient test (r) 

and scatter plots. 

 

III. Results 
The present study showed that the median values of PLI and GI were elevated in BC+G group in 

comparison to other groups with non-significant differences among the groups, the median values of PLI for 

BC+CP, BC+G, CP and G groups were (1.27, 1.41, 1.19, 1.27) respectively and The median values of GI for the 

BC+CP, BC+G, CP and G groups were (1.25, 1.45, 1.23, 1.32) respectively (Table 1). The percentages of non-

bleeding and bleeding sites in the group BC+CP were (71.08% and 28.92%), in group BC+G were (52.61% and 

47.39%) ,in group CP were (66.88% and 33.12%) ,and in group G were (59.20% and 40.80%) respectively. By 

using Chi-square test, the results of BOP revealed highly significant differences among the groups (Table 2).The 

http://www.medicalnewstoday.com/articles/37136.php
http://www.medicalnewstoday.com/articles/249141.php
http://www.medicalnewstoday.com/info/cancer-oncology/
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intergroup comparison of BOP parameter among the groups was showed in (Table 3). The median value for 

PPD of group BC+CP was (4.51), it was slightly higher than group CP which was (4.45) with non-significant 

differences between the groups. The median value of CAL for BC+CP group was (3.34) and for group CP was 

(5.29). The median value of CAL in CP group was higher than BC+CP group (Table 4). The median value of 

Vitamin D of the BC+CP, BC+G, CP and G groups were (8.38, 8.16, 8.53, 9.41) respectively. Group G showed 

the higher level of Vitamin D among the groups followed by group CP. There were highly significant 

differences found among the groups determined by using Kruskal-Wallis H test (Table 5).  There were highly 

significant differences between BC+CP and G groups also there were highly significant differences between 

BC+G and G groups that were determined by using Mann-Whitney U test(Table 6). By using Spearman’s rank 

Correlation Coefficient, serum levels of Vitamin D were correlated negatively with all clinical periodontal 

parameters (PLI, GI, BOP, PPD and CAL) (Table 7). In figures (1, 2, 3, and 4) the scatter plots showed the 

inverse correlations between Vitamin D, PPD and CAL in BC+CP and CP groups. 

 

Table 1: Analytic statistics of median values of PLI, GI parameters for the groups with comparison of 

significance 
Groups PLI GI 

 Median X2 p-value Sig. Median X2 p-value Sig. 

BC+CP 1.27  

4.276 

 

0.233 

 

NS 

1.25  

3.731 

 

0.292 

  

NS BC+G 1.41 1.45 

CP 1.19 1.23 

G 1.27    1.32    

 

Table 2: The distribution of the numbers and percentages of sites according to the presence or absence of BOP 

with comparison of significance among the groups. 
Groups  Score 0 Score 1 Total X2 d.f. p-value Sig. 

BC+CP No. 1288 524 1812  

163.861 

 

3 

 

0.000 

 

HS % 71.08 28.92 100 

BC+G No. 1048 944 1992 

% 52.61 47.39 100 

CP No. 1240 614 1854 

% 66.88 33.12 100 

G No. 1236 852 2088 

% 59.20 40.80 100 

 

Table 3: the intergroup comparison of BOP parameter among the groups. 
Groups X2 d.f. p-value Sig 

BC+CP vs. BC+G 136.61 1 0.000 HS 

BC+CP vs. CP 7.549 1 0.006 HS 

BC+CP vs. G 60.026 1 0.000 HS 

BC+G vs. CP 81.162 1 0.000 HS 

BC+G vs. G 17.938 1 0.000 HS 

CP vs. G 24.842 1 0.000 HS 

 

Table 4: Analytic statistics of median values of PPD and CAL parameters for BC+CP and CP groups with 

comparison of significance. 
Groups PPD CAL 

 Median X2 p-value Sig. Median X2 p-value Sig. 

BC+CP 4.51 179 0.570 NS 3.34 150.5 0.180  NS 

CP 4.45 5.29 

 

Table 5: Analytic statistics of median values of Vitamin D parameter for the groups with comparison of 

significance. 
Groups Vitamin D 

Median X2 p-value Sig. 

BC+CP 8.38  

19.987 

 

0.000 

 

HS BC+G 8.16 

CP 8.53 

G 9.41 

 

Table 6: The intergroup comparison of Vitamin D parameter among groups. 
Groups BC+CP vs. BC+G BC+CP 

vs. CP 

BC+CP 

vs. G 

BC+G vs. 

CP 

BC+G vs. 

G 

CP vs. 

G 

Mann-Whitney 
U test 

194.5 157.5 23.5 166 72 129.5 

p-value 0.882 0.250 0.000 0.357 0.001 0.056 
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Sig. NS NS HS NS HS NS 

 

Table 7: Spearman’s Correlation Coefficient (r) between serum levels of Vitamin D and periodontal parameters 

for each group. 
Periodontal 

parameters 
Correlations 

Vitamin D Vitamin D Vitamin D Vitamin D 

(BC+CP) (BC+G) (CP) (G) 

PI 

r -0.088 -0.016 -0.226 -0.484 

p-value 0.712 0.947 0.337 0.030 

Sig. NS NS NS S 

GI 

r -0.051 -0.012 -0.199 -0.356 

p-value 0.830 0.958 0.399 0.123 

Sig. NS NS NS NS 

BOP 

 r -0.024 -0.043 -0.233 -0.335 

p-value 0.919 0.856 0.324 0.148 

Sig. NS NS NS NS 

PPD 

r -0.206 

 

-0.281 

 

p-value 0.384 0.230 

Sig. NS NS 

CAL 

r -0.021 -0.141 

p-value 0.930 0.555 

Sig. NS NS 

 

 
Figure 1: Scatter plot of the correlation between PPD and Vitamin D concentration in BC+CP group. 

 

 
Figure 2: Scatter plot of the correlation between PPD and Vitamin D concentration in CP group. 

 

 
Figure 3: Scatter plot of the correlation between CAL and Vitamin D concentration in BC+CP group. 
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Figure 4: Scatter plot of the correlation between CAL and Vitamin D concentration in CP group. 

 

IV. Discussion 
Periodontal diseases may be associated with breast cancer. This may be due to that periodontal 

inflammation may affect the breast tissues. Another possible explanation is that bacteria from the oral cavity can 

enter the circulatory system and also affect the breast tissues
 (20)

. Both of these diseases are multi-factorial 

diseases and lead to release of many inflammatory mediators from the damaged tissues into saliva and blood. 

These mediators may be used for diagnosis and prediction of progression of both periodontal diseases and breast 

cancer. PLI, GI median values and BOP percentages were higher in BC+G group than other groups. Dental 

plaque is the major etiological factor in periodontal diseases. This bacterial aggregation leads to formation of 

microbial bio-film and bacterial invasion which result in destruction of the periodontium thus enhance plaque 

accumulation on the teeth surfaces 
(5)

. Another possible explanation of such results that breast cancer patients 

neglected their oral hygiene follow up, this may be due to depressed state of mind which keeps them out from 

regular brushing of teeth and usage of cleaning aids. The median values of PPD were slightly higher in BC+ CP 

group than in CP group but the median values of CAL were higher in CP group than in BC+CP group. The 

development of chronic periodontitis is commonly preceded by several instances of gingivitis; PPD would tend 

to underestimate disease prevalence because gingival recession may reduce PPD. Second, gingival inflammation 

may be associated with fast progression in the PPD and PPD is an indicator of current illness status, CAL 

parameter would tend to overestimate periodontitis prevalence since attachment loss can be due to non-

inflammatory causes and CAL is an indicator of cumulative tissue destruction, including past periodontal 

diseases 
(21)

. The association between low levels of vitamin D and increased risk of breast cancer can be 

attributed to Vitamin D role in cancer prevention through functions as anti-proliferation, pro-differentiation and 

cell cycle stabilization. Vitamin D had been proven to have important anticancer, immune modulatory and 

innate immune effects. 

It plays an essential role in oral homeostasis and its dysfunction or deficiency may lead to periodontal 

diseases 
(22)

. Evidence suggested that vitamin D is involved in the development of breast cancer and there is an 

inverse association between vitamin D intake and breast cancer. Vitamin D is expressed in normal and 

malignant breast cells and has anticarcinogenic effects on mammary gland 
(23)

. The results of the present study 

showed negative non-significant correlations between Vitamin D and the clinical periodontal parameters (PLI, 

GI, BOP, PPD and CAL) for the groups. The cause of non-significant results may be due to reduced number of 

subject’s distribution in each group. The results of this study coincided with other previous studies that there 

were a decrease concentrations of Vitamin D with the presence of periodontitis and breast cancer. 

In conclusion, Vitamin D can be used as a marker of periodontitis and breast cancer so it may contribute in 

identification of higher risk individuals as well as lead to new therapeutic approach. 
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 انثذ٘فٙ يظم دو انُساء انًظابات بسشطاٌ  (د)انحانة انظحٛة نهثة ٔجحذٚذ يسحٕٚات فٛحايٍٛ 

انخلاطة 

: انخهفٛة
اٌ سشطاٌ انثذ٘ ْٕ . اٌ ْزِ الانحٓابات جُحح يٍ انحفاػم بٍٛ انكائُات انحٛة انذلٛمة يغ الاسحدابة انًُاػٛة نهًضٛفٔأيشاع انهثة ْٙ الأيشاع الانحٓابٛة انحٙ جؤثش ػهٗ دٔاػى انسٍ

ٚؼشع خٕاص فسهدٛة ٔػلاخٛة فٙ خسى الاَساٌ ٔٚحٕاخذ بشكم  (د)اٌ فٛحايٍٛ . ٔسو سشطاَٙ لاَسدة انثذ٘ انحٙ جحكٌٕ يٍ انًُٕ انغٛش يسٛطش ػهّٛ نخلاٚا انثذ٘ انغٛش طبٛؼة

 .فٛحايٍٛ د نذّٚ جاثٛشات ضذ جكاثش ٔجًاٚز انخلاٚا انسشطاَٛة فٙ انثذ٘.  طبٛؼٙ فٙ اَسدة انثذ٘
: أْذاف انذساسة

بانًماسَة يغ َساء غٛش يظابات   (انحٓاب انهثة انبسٛظ ٔانحٓاب دٔاػى انسٍ انًزيٍ)فٙ يظم دو انُساء انًظابات بسشطاٌ انثذ٘ يغ ايشاع انهثة (د)جحذٚذ يسحٕٖ فٛحايٍٛ . 1 

. بسشطاٌ انثذ٘
يؤشش ,يؤشش انُزف ػُذ انحسبٛش ,يؤشش انحٓاب انهثّ ,يؤشش انظفٛحٓاندشثٕيّٛ)يغ انًؤششات انسشٚشٚة نحمٛٛى انحانة انظحٛة لاَسدّ ياحٕل الاسُاٌ (د)انشبظ بٍٛ يسحٕٖ فٛحايٍٛ . 2

. فٙ انُساء انًظابات بسشطاٌ انثذ٘  بانًماسَة يغ َساء غٛش يظابات بسشطاٌ انثذ٘ (ػًك اندٕٛب ٔاخٛشا يؤشش فمذاٌ الاَسدّ انشابطّ

: انًٕاد ٔطشق انؼًم, انًشضٗ
انًدًٕػّ الأنٗ جضى يشٚضات يظابات بسشطاٌ انثذ٘ يغ . سُة يمسًٍٛ انٗ اسبؼة يدايٛغ (65-25)جحشأذ اػًاسٍْ بٍٛ ,يشاسكة يٍ انُساء فمظ ادسخٕا فٙ ْزِ انذساسة  (80 )

انًدًٕػة انثانثة جضى يشٚضات يظابات بانحٓاب . (20ػذدٍْ )انًدًٕػة انثاَٛة جضى  يشٚضات يظابات بسشطاٌ انثذ٘ يغ انحٓاب انهثة . (20ػذدٍْ )انحٓاب دٔاػى انسٍ انًزيٍ 
جى فحض انحانّ انظحٛة لاَسدة ياحٕل الاسُاٌ سشٚشٚا  . (20ػذدٍْ )ٔانًدًٕػة انشابؼة جضى يشٚضات يظابات بانحٓاب انهثة  فمظ . (20ػذدٍْ  )دٔاػى انسٍ انًزيٍ فمظ 

ػُٛات انذو لذ خًؼث يٍ كم . يؤشش ػًك اندٕٛب ٔاخٛشا يؤشش فمذاٌ الاَسدّ انشابطّ,يؤشش انُزف ػُذ انحسبٛش ,يؤشش انحٓاب انهثّ ,يؤشش انظفٛحٓاندشثٕيّٛ:بانًؤششات انحانّٛ

. بٕاسطّ َظاو يماٚسة الاَزٚى انًشجبظ انًًحز انًُاػٙ(د)يشاسكة ٔجى جحذٚذ يسحٕىفٛحايٍٛ 

: انُحائح

كًا اظٓشت َحائح يؤشش .اظٓشت َحائح ْزِ انذساسة اٌ انمٛى انٕسطٛة نهظفٛحة اندشثٕيٛة ٔ يؤشش انحٓاب انهثّ كاَث يشجفؼة َسبٛا فٙ انًدًٕػة انثاَٛة بانًماسَة يغ انًدايٛغ الاخشٖ

اظٓش يؤشش فمذاٌ الاَسدّ . ٔخٕد اسجفاع بسٛظ فٙ يؤشش ػًك اندٕٛب فٙ انًدًٕػة الأنٗ ػٍ انًدًٕػة انثانثة.  بٍٛ انًدايٛغفشٔق رات دلانة إحظائٛة ػانٛةانُزف ػُذ انحسبٛش 
 بٍٛ انًدايٛغ ٔاٌ انًدًٕػة انشابؼة كاٌ نذٚٓا اػهٗ فشٔق رات دلانة إحظائٛة ػانٛةػٍ ٔخٕد  (د)ٔاظٓشت َحائح فٛحايٍٛ . انشابطّ اسجفاع فٙ انًدًٕػة انثانثة ػٍ انًدًٕػة الأنٗ

يغ يؤششات اَسدّ ياحٕل (د)ٔباسحخذاو يؼايم سبٛشياٌ نلاسجباط جى جمٛٛى انؼلالات ٔاظٓشت انُحائح ٔخٕد ػلالات سهبٛة بٍٛ يسحٕٖ فٛحايٍٛ .بٍٛ انًدايٛغ (د)يسحٕٖ نفٛحايٍٛ 

 .الاسُاٌ انسشٚشٚة
: الاسحُحاج

فٙ يظم انذو ًٚكٍ اسحخذايٓاكذلالات بإٚنٕخٛة نحشخٛض ٔانحُبؤ بحطٕس  (د)فٛحايٍٛ اظٓشت َحائح ْزِ انذساسة ٔخٕد اسجباط  بٍٛ ايشاع انهثة انًزيُة ٔسشطاٌ انثذ٘ ٔاٌ يسحٕٚات

 .كم يٍ ايشاع انهثة انًزيُة ٔ سشطاٌ انثذ٘
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