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ABSTRACT

Background: Breast cancer is the commonest type of malighancy worldwide and in Iraqg. It is a serious disease that
affects the general health and cause systemic changes that affect the physical and chemical properties of saliva
leading to adverse effects on oral health. This study was conducted to assess the tumor marker CA15-3 and selected
elements in saliva and their relation to oral health status among breast cancer patients compared to control group.
Materials and Methods: The total sample consisted of 60 women aged 35-45 years. 30 women were newly diagnosed
with breast cancer before taking any treatment and surgery (study group) and 30 women without clinical signs and
symptoms of breast cancer as a control group. Dental caries was recorded using DMFS index of WHO1987, and
periodontal parameters which include plaque index (Pll), calculus index (Call), gingival index (Gl), and Ramfjod
index for the loss of periodontal attachment (CAL) were recorded. Stimulated salivary samples were collected and
salivary flow rate, salivary CA15-3 and selected elements were determined.

Results: Caries experience (DMFS) was higher among the study group compared with the control group but the
difference was statistically not significant. The mean values of plaque index, calculus index, gingival index and loss of
attachment were higher among the study group than the control group with a highly significant difference(P<0.01).
The concentrations of the tumor marker CA15-3 in saliva of breast cancer patients were highly significantly higher
than that of the controls. The salivary flow rate was observed to be lower among study group compared to control
group with a highly significant difference (P<0.01). Higher concentrations of salivary phosphorus, copper and total
proteins were recorded among study group compared to control with statistically highly significant differences
concerning phosphorus and copper. While salivary calcium and zinc were lower among study group compared to
control group with statistically highly significant difference concerning zinc

Conclusions: This study showed that the breast cancer patients had poor oral hygiene and higher rates of
periodontal diseases and dental caries. In addition, the results of this study could support the concept that salivary
concentrations of CA15-3 might serve to be used in the detection of breast cancer and/or the post-operative follow-
up of patients under treatment for carcinoma of the breast.
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INTRODUCTION

Breast cancer is the most common cancer
affecting women in the world today that it has
become a major health problem in the developed
world. It is the leading cause of cancer related
death for women aged between 35 and 55 years
worldwide “?. Most commonly originate from
the inner lining of milkducts or the lobules that
supply the ducts with milk. According to the latest
Iragi Cancer Registry, breast cancer account for
approximately one third of the registered female
cancers in Irag, indicated that the breast cancer is
the leading cancer site among females ®?.

As breast cancer affects general hedlth, it has
aso an effect on ora health, and the oral diseases
were found to have an effect and role in initiating . ) - i
breast cancer as some studies found that dental As there is no previous study that investigate
caries and periodontal diseases have a role in the tumor marker CA15-3 and the sdivary
carcinogenesis and may predict cancer risk C) elements (Ca, P, Zn, Cu, total proteins) and their

Human saliva is an important biological fluid relation to oral health status among breast cancer

Saliva through its physical properties like flow
rate, and chemical composition that include
inorganic and organic components affects ora
health ©.

Salivary diagnostics have been developed to
monitor oral diseases such as periodontal diseases
and dental caries ™. Saliva can also be used as a
diagnostic fluid in medicine and it has long been
recognized as a mirror of the body's health,
therefore a large number of salivary biomarkers
for different diseases including breast cancer was
detected ™. Carcinoma antigen CA15-3
(MUC1) is a glycoprotein which is found on the
surface of cancer cells and sheds into the blood
stream, and this tumor marker was found in the
saliva of women diagnosed with breast cancer .

Salivary tumor

that plays a critical role in the maintenance of ora
and dental health ©.
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patients so this study was conducted.

MATERIALSAND METHODS
The studied sample consisted of 30adult

women with breast cancer aged 35-45 years. The

age was recorded according to the last birthday
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(WHO, 1997) ™. They were patients attending
the Breast clinic in Al-Kadhemyia teaching
Hospital. All The patients were examined

clinically and aso by mammography,
ultrasonography and biopsy taking (fine needle
aspiration, excisiona biopsy), and a physician
approved the breast tumor. The sample include
patients with stages Il and |1l before taking any
treatment .While the control group composed of
30 women didn’t have any clinica signs of breast
cancer matching in age with study group. Both
study and control groups were married, having
children, with history of breast feeding, non
smokers, shouldn't take any medication or
nutritional supplements and with no history of
medical problem.

Caries experience was recorded using plane
mouth mirror and denta explorer according
toDecayed, Missing and Filled Surfaces index
(DMFS)™® Oral hygiene was assessed by using
plaque index(Pll) of Silness and Loe "® and
calculus index (Call) of Ramfjord *”, Gingival
inflammationwas assessed by using the gingiva
index (GI) by Loe and Silness ® and
measurement for the loss of periodontal
attachment (CAL) wasmade by using calibrated
periodontal probe (William's probe) following the
criteria of Ramfjord ®7.

The collection of stimulated saliva from
subjects was performed following instruction
cited by Tenovuo and Largerlof (19 sgliva was
collected between 9.00 and 11.30 Am &fter the
examination of dental plaqueby asking each
individual to chew Arabic gums of uniform size
for one minute then to remove al sadliva by
expectoration and this was continued for 10
minutes, then the sdivary volume wasestimated
by measuring cylinder and the rate ofsecretion
was expressed as milliliter per minute (ml/min).
Each salivary sample was centrifuged at 4000
r.p.m for 10 minutes then the clear supernatants
were stored at (-20°C) in a deep freeze till the
time of biochemical analysis.

Chemical analyses of the elements Ca, Cu and
Zn ions were determined using air-acetylene
atomic absorption  spectrophotometer  (Buck
scientific, 210 VGP, USA) according to
instrumental manufacturer’s specification®® while
inorganic phosphorous and total proteins were
determined colorimetrically by using readymade
kits (Biomaghreb, Tunisia) for phosphorous and
(SYRBIO) for tota proteins. CA15-3 was
determined using (CUSABIO, CSB-E04772h)
ELISA kit and the assay determined by ELISA
method.
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Analysis of data was carried out using SPSS
(versionl19). Statistical tests used were Student's t-
test and Pearson’s correlation coefficient. The
confidence limit was accepted at 95%, P< 0.05
was regarded as statistically significant and P<
0.01 was regarded as highly significant.

RESULTS

Clinical examination showed that all subjects
in both groups were affected by dental caries.
Caries experience (mean and standard deviation)
among breast cancer and control groups are
shown in Table (1). Results revealed that caries
experience represented by DMFS and decayed
surfaces was higher among breast cancer group
compared to control group, but the difference was
statistically not significant (P>0.05). Results also
showed higher mean values of plague index,
calculus index, gingival index and clinicd
attachment loss among the study group than the
control group with statistically highly significant
difference (Table 2).

The concentrations of the tumor marker CA15-
3 in saliva of breast cancer patients were highly
significantly higher than that of the controlsas
shown in Table (3). The correlations between
salivary CA15-3 and dental caries and periodontal
diseases were weak and statistically not
significant as shown in Table (4).

The sadlivary flow rate was lower among breast
cancer group than control group with highly
significant  difference  between  them.The
concentrations of salivary phosphorus, copper and
total proteins were higher among study group
compared to control with dstatistically highly
significant differences concerning phosphorus and
copper, while salivary calcium and zinc were
lower among study group compared to control
group with statistically highly  significant
difference concerning zinc, these results are
shown in Table (5).

Table (6) illustrates the Pearson’s correlation
coefficientbetweensalivary variables and caries
experience.Analysis among breast cancer group
revealed weak negative not significant correlation
between sdivary flow rate and DS, while the
relation was weak positive with DMFS. In control
group the correlation was weak negative not
significant for DMFS but was significant for DS.
Also the results showed that al the correlations
between the caries experience and sdlivary
congtituents in the study and control groups were
weak and not significant except the correlation
with total proteins in the control group was
significant positive.
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Variable Study group | Control group | Statistical test
Mean | £+SD | Mean | £+ SD | t-test | P-value
DS 880 | 827 | 657 | 465 | 1.29 0.20
DMFS | 34.03 | 1412 | 2837 | 1284 | 1.62 0.11

Study group | Control group | Statistical test

Variable | Mean | £+ SD | Mean | £+ SD | t-test | P-value
PI 172 | 021 | 124 | 017 | 9.75 | 0.00**
Call 084 | 030 | 052 | 017 | 521 | 0.00**
Gl 127 | 019 | 089 | 0.20 | 7.88 | 0.00**
CAL 137 | 067 | 030 | 021 | 824 | 0.00**

Table 3; Salivary CA15-3 (U/ml) among study and control groups

. Study group | Control group | Statistical test
Variable Mean | +SD | Mean | +SD | t-value | P-value
CA15-3 | 884 | 170 | 337 | 1.05 | 1499 | 0.00**

loss of attachment among study and control groups

Oral Study group Control group
variables CA15-3 . CA15-3 .
r P | Sig. r P | Sig.
caries DS 0.19 | 0.32 | NS. | -0.19 | 0.32 | NS.
experience | DMFS | -0.05 | 0.79 | NS. | -0.33 | 0.08 | NS.
Gl 0.01 | 0.96 | NS. | -0.06 | 0.77 | NS.
CAL 0.12 | 053 | NS. | -0.05 | 0.82 | NS.

Table5: Salivary variables among study and control groups

Salivary Study Group | Control Group | Statistical test
variables Mean | +SD | Mean | £ SD | t-test | P-value
Salivary flowrate | 0.75 | 0.27 1.25 029 | -7.11 | 0.00**
Ca(mg/dl) 189 | 104 | 234 | 089 | -1.77 | 0.08
P (mg/dl) 9.70 | 284 | 7.72 2.00 | 3.13 | 0.00**
Zn(pg/dl) 261 | 079 | 472 093 | -945 | 0.00**
Cu(ug/dl) 455 | 084 | 259 0.30 | 12.03 | 0.00**
TP(mg/dl) 83.07 | 1090 | 79.38 | 1595 | 1.05 0.30
Table 6: Correlation coefficients of salivary variableswith dental caries
Study group Control group
Variable DS DMFS DS DMFS
r P r P r P r P
Salivary flowrate | -0.11 | 056 | 0.15 | 042 | -0.36 | 0.05* | -031 | 0.1
Ca -0.08 | 0.69 | -0.02 | 0.91 | -0.06 | 0.07 | -0.06 | 0.75
P -0.17 | 037 | -026 | 0.16 | 0.06 | 0.76 | -0.02 | 0.92
Zn -0.1 |059] 035 |0.06| 023 | 022 | 0.33 | 0.08
Cu -024 1019 |-013|048| 013 | 049 | 0.09 | 0.64
TP 014 | 045] 023 | 0.21 | 0.39 | 0.03* | 0.41 | 0.03*
Sdliva as a diagnostic fluid

DISCUSSION

Breast cancer affects genera health like other
cancers in any part of the body ¥, as well as it
affects oral health ®?,

Salivary tumor

Table 1: Dental caries experience (mean+ S.D.) among study and control groups

Table 2: Oral hygiene and periodontal indices among study and control groups

Table 4: Correlation coefficients of salivary CA15-3 with caries experience, gingival index and

offers some

distinct advantages over serum in diagnosing
diseases @), From a logistical perspective, the
collection of sdliva is safe, noninvasive, and
simple, and it may be collected repeatedly without
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discomfort to the patient,because of these
significant characteristics, finding biomarkers in
saliva for the detection of serious systemic
illnesses, such as cancer, is of great interest for
most sdivary researchers. The tumor marker
CA15-3 (MUCL) is a high-molecular-mass
glycoprotein, that expressed at the luminal surface
of most secretary epithelial ®, it is the best and
the most extensively used tumor marker in breast
cancer as its expression greatly increases in most
breast carcinomas “®, the data of the present
study showed that the level of the tumor marker
CA15-3 was higher among breast cancer group
with a highly significant difference, this result
agreed with that reported by Streckfus “” in
stimulated whole saliva and also Agha-Hosseini
®found the same result in unstimulated saliva.
The correlations between CA15-3 and DMFS, Gl
and CAL were weak not significant and may
indicate that CA15-3 has no effect on oral health,
but further studies are required concerning the
effect of CA15-3 on dental caries and periodontal
diseases.

Data of the present study showed that caries
experience represented by DMFS and Ds
components among breast cancer group was
higher than that of control group but the
difference was datigtically not significant, this
result agreed with that reported by Kanan ®® and
Toja e a. ©, the increased caries experience
among breast cancer group could be attributed to
the reduction in the salivary flow rate as the flow
rate in this study was lower among breast cancer
group with a highly significant difference and the
correlation with DS in the breast cancer group
wasinverse not significant,as the salivary flow
rate play an important role in relation to dental
caries because of the washing action of saliva as
well as its protective constituents that increased
with increasing flow rate ©®?®. The other
important factor that may affect caries experience
in sdiva is its constituents . In the present
study, athough statistically not significant,
inverse correlations were recorded between
caries-experience (DMFS) and sdlivary elements
(Caand P) in both groups, this could indicate the
importance of calcium and phosphorus as their
presence in sdiva may greatly affect
remineralization and increase resistance of outer
enamel surface to acid dissolution €2,

Measurement of salivary zinc showed alower
mean value recorded in study group than control
group with statistically highly significant
difference, This reduction may be due to the
reduction of zinc levels in serum of patients with
breast cancer ®°*Y. In additionnon-significant
negative weak correlation between salivary zinc
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and DS in study group was recorded, these
findings can explain the higher caries experience
among the study group because it was found that
zinc have a role in tooth mineralization, and
accumulation of zinc quantities on enamel
surface made teeth more caries resistance 2.
Increased susceptibility to dental caries in zinc-
deficient animals might be mediated by
alterations in salivary proteins that are associated
with the maintenance of tooth structure .
While for copper ions in saliva the results of the
present study showed higher concentration level
in breast cancer group,this result may be
attributed to the high levels of copper in serum of
breast cancer patients Y beside that current
study showed non-significant inverse weak
correlation between copper and DMFS and DS
fraction, this inverse relation can be attributed to
coppers ability to inhibit bacterial growth
because the divalent metal ions properly inhibit
glycolysis in dental biofilm and its antibiofilm
effect related to antimicrobial activity and
displacement of Ca ions from pellicle and
microbia surface and change of microorganism
adherence Y, and also its abilitg{ to directly
inhibit acid dissolution of enamel .

Tota protein in the current study showed a
higher level in breast cancer group than control
group with no significant difference between
them, a not significant positive correlation was
found between total protein and DMFS/DS in
breast cancer group, and a significant positive
relation was found in control group. These
results can be attributed to the fact that some
salivary proteins are essential source of nutrient
for bacteria and encourage bacterial aggregation
%9 this may involve cariogenic bacteria as well,
which in turn may increase the risk to denta
caries.

Another explanation for the increased caries
experience among breast cancer group is the poor
ora hygiene as reported in the present study by
highly significantly higher plague and calculus
accumulation among breast cancer group, as
dental plaque was found to be the primary
gtig)logical factor in dental caries pathogenesis

In the present study the results showed that
the study group has a higher mean value of
gingival inflammation and clinical attachment
loss than control group with a highly significant
difference between them this could be attributed
to the poor ora hygiene as indicated by the
higher plague and calculus accumulation among
the study group than control group with a highly
significant difference between them, these results
agreed with those reported by Kanan . Since
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poor ora hygiene plays an important role in the
etiology and progression of periodontal disease
(940 “sgliva may affect periodontal dlseases
through its physiochemical propertlas , this
can be explained by that the salivary flow rate
may play an important role in relation to plague
accumulation since decrease of salivary flow rate
lead to decrease of washing action of saliva as
well asthe protectlve constltuents decreased with
decreased flow rate

Theincreased gi nglval inflammation of breast
cancer group in the present study may be aso
attributed to the fact that alteration in estrogen
and progesterone hormones level due to breast
cancer “** may affect the gingival tissues, as
these tissues respond to increased levels of
estrogen and progesterone by undergoing
vasodilatation  and increased capillary
permeability also there is an increased migration
of fluid and white blood cells out of blood
vessels. The other effect of increase progesterone
levels are dterations in the existing microbial
populations, howeverthe levels of Gram-negative
anaerobic bacteriaincrease as a result of the high
concentration of hormones available as a nutrient
for growth 4349,
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