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ABSTRACT
Objectives: To determine and correlate the effect of clomiphene
citrate, Letrozole in women undergoing infertility treatment on
the gingival inflammatory status.
Materials and Methods: The present study is a randomized
controlled clinical trial which consisted of 26 women using CC
for three menstrual cycles, 26 women using CC for more than
three cycles, 26 women using Letrozole. All subjects were
clinically examined for plaque levels (Plaque Index), gingival
inflammation, bleeding on probing (Gingival Index, Sulcus
Bleeding Index). Scaling was done to all patients and all
periodontal parameters were reassessed 1 month after scaling.
The results were compared with a control group of 26 women
matched for age, educational status and professional level, and
oral habits and who had never used ovulation drugs.
Results: Baseline scores of all the test groups showed higher
amount of plaque levels and inflammation compared to control.
(p < 0.05). After scaling a significant reduction in inflammation
was observed in all the test groups along with the control group
(p < 0.0001), but women using the drugs showed persistence
of inflammation compared to control (p < 0.01).
Conclusion: It can be concluded from the present study that
the presence of elevated levels of hormones due to the effect
of ovulation induction drugs may be the reason for the gingival
inflammation in test groups.
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induction is a widely used method for infertility treatment not
only for women with ovulatory disorders such as amenorrhea
or anovulation but also for couples whose infertility is
related count or defective sperm or unexplained factors.2
Various forms of ovulation induction agents used include
Clomiphene citrate (CC), aromatase inhibitors, laparoscopic
ovarian drilling, ovulation induction with Gonadotropins.3
The drugs used for ovulation induction result in depletion
of serum estrogen and progesterone levels and sending
signals to hypothalamus to release the gonadotropins that
aid in development of follicles and aid in ovulation.4
Human gingiva have receptors for estrogen and
progesterone and elevated levels of these hormones during
puberty and pregnancy have all been associated with
periodontal pathology. The mechanisms suggested to explain
this phenomenon are diverse, and based on the observations
that female sex hormones are capable of altering the
gingival vascular system, depressing cell-mediated immune
responses and modulating the subgingival flora.5-8
So, the present study was conducted to determine and
correlate the effect of chlomiphene citrate, letrozole in
women undergoing infertility treatment on the gingival
inflammatory status.				
MATERIALS AND METHODS
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A group of hundred female subjects between the ages of
25 to 38 were included in this present study from Sri Balaji
Nursing Home and also from Sahasra Multispeciality Dental
Clinic, Hyderabad. All volunteers who participated in the
study were provided written informed consent.

INTRODUCTION

INCLUSION CRITERIA

Infertility is the inability of a couple to achieve conception
after a year or more or regular, unprotected intercourse or
incapacity to carry a pregnancy to live birth.1 Ovulation

Subjects who are infertile and undergoing treatment for
infertility through ovulation induction, subjects with at least
25 teeth present in oral cavity, subjects with intermediate
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to graduate education, percapita income ranging between
` 10,000 to 30,000.
Exclusion Criteria
Use of anti-inflammatory drugs in the past 3 months, pan and
betel nut chewing, periodontal treatment within the previous
6 months, systemic conditions or diseases affecting the
periodontium, patients with gingival over growth, gingival
ulcerations or periodontal abscess.
Study Population
Subjects have been categorized into four (4) different groups
according to the type of medication and duration of the
subjects using medication as:
• Group A: Chlomiphene citrate < 3 cycles
• Group B: Chlomiphene citrate > 3 cycles
• Group C: Letrozole
• Group D: Control group (who did not use any of these
medications).
Study Design
At the first visit the patients were interviewed about socioeconomic status, age, educational status and frequency
of tooth brushing. For all the subjects the gingival index,
plaque index and Sulcular bleeding index were recorded
and a session of supragingival scaling was performed to all
subjects irrespective of groups. The patients were taught oral
hygiene measures and were advised to come after completion
of 1 month for re-assessment of the indices noted previously.
The test and control groups were examined for plaque
level, gingival inflammation and bleeding on probing.
Measurements of all teeth except 3rd molars were recorded
from four sites of each tooth that is mesio-buccal, midbuccal, disto-buccal and lingual/ palatal. All measurements
were performed with a manual periodontal probe (William’s
Periodontal Probe) by single examiner who was masked to
control and study groups.
RESULTS
A total of hundred female patients undergoing infertility
treatment participated in the study. All the subjects aged
between 25 and 38 years mean age (27). Gingival index, plaque
index, sulcus bleeding index scores were calculated on the
day of examination as baseline and after 1 month after scaling.
Comparision of mean values obtained using paired
t-test showed no significant differences among the test and
control groups (p > 0.05) with higher index scores among
test groups than control group.
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Comparision of mean gingival index of various groups
at baseline, I month postscaling were compared using
Wilcoxon matched pairs test. The test showed significant
decrease in the means of all groups between baseline,
I month postscaling. All the values were statistically
significant (p < 0.05) (Table 1).
Comparision of plaque index of various groups at
baseline, I month postscaling were compared using
Wilcoxon matched pairs test. The test showed significant
decrease in the means of all groups between Baseline,
I month postscaling. All the values were statistically
significant (p < 0.05) (Table 2).
Comparison of sulcus bleeding index of various groups
at baseline, I month postscaling were compared using
Wilcoxon matched pairs test. The test showed significant
decrease in the means of all groups between baseline,
I month postscaling. All the values were statistically
significant (p < 0.05) (Table 3).
Table 1: Comparison of gingival index before and after
treatment
Groups
Time
Mean
SD
p-value
CC < 3 cycles
Day 0
1.7292
0.1681
0.00***
1 month 0.3500
0.1769
CC > 3 cycles
Day 0
1.9583
0.1381
0.00***
1 month 0.3000
0.2303
Letrozole
Day 0
1.7958
0.1574
0.00***
1 month 0.2083
0.2041
Control
Day 0
0.7583
0.1976
0.00***
1 month 0.0375
0.0495
CC: Clomiphene citrate; ***p-value (statistical significance)
Table 2: Comparison of plaque index before and after treatment
Groups
Time
Mean
SD
p-value
CC < 3 cycles
Day 0
1.3417
0.1558
0.00***
1 month 0.3542
0.1817
CC < 3 cycles
Day 0
1.2792
0.2377
0.00***
1 month 0.3292
0.1899
Letrozole
Day 0
1.3417
0.1558
0.00***
1 month 0.3458
0.1978
Control
Day 0
1.0792
0.2859
0.00***
1 month 0.1875
0.1116
CC: Clomiphene citrate; ***p-value (statistical significance)
Table 3: Comparison of mean sulcus bleeding index
before and after treatment
Groups
Time
Mean
SD
p-value
CC < 3 cycles
Day 0
52.1667 22.4745 0.00***
1 month 0.7500
2.1110
CC > 3 cycles
Day 0
84.2083 8.7277
0.00***
1 month 1.8333
2.7767
Letrozole
Day 0
52.1667 22.4745 0.00***
1 month 1.0000
1.9337
Control
Day 0
26.8333 10.3867 0.00***
1 month 0.0000
0.0000
CC: Clomiphene citrate; ***p-value (statistical significance)
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DISCUSSION
The role of bacteria on the initiation and progression of
inflammatory periodontal diseases is well documented in
the literature, so it was important for this study to eliminate
its effects on the periodontium by exactly matching the
test and control groups in terms of age, socioeconomic
level, education level and oral hygiene habits. In this study,
the gingival inflammation levels of women undergoing
infertility treatment and subjected to ovulation induction
drugs such as chlomiphene citrate (CC) and Letrozole which
are the two major drugs used in ovulation induction, were
investigated and compared with women who were not using
these drugs. The effects of these drugs on gingiva before and
after scaling were investigated.
Researchers have shown that changes in periodontal
conditions might be associated with variations in sex
hormone levels. This association is evident in the recent
periodontal disease classification which includes the
following hormone-related disease categories: pubertyassociated gingivitis, menstrual-cycle associated gingivitis
and pregnancy associated gingivitis. The steroid sex
hormones such as estrogen and estradiol have been known
for their effect on bone mineral metabolism.9
Sex steroid hormones have been shown to directly
and indirectly exert influence on cellular proliferation,
differentiation and growth in target tissues, including
keratinocytes and fibroblasts in the gingiva. Estrogen may
be responsible for alterations of homeostasis of epithelium,
connective tissue, vascularity, and production of keratin
and collagen. Indeed, during pregnancy, the epithelial
cell function is depressed and as a result the degree of
keratinization of the gingiva is likely to be decreased. There
is also an alteration in collagen metabolism with depressed
rates of collagen synthesis. Estrogen and progesterone, act
in the connective tissue inducing fibroblast proliferation
and collagen maturation. Noncollagenous connective tissue
proteins, such as glycosaminoglycan’s are more rapidly
degraded in tissues with elevated levels of both estrogen
and progesterone. Progesterone alters the rate and pattern
of collagen production in the gingiva, resulting in reduced
repair and maintenance potential, resulting in an altered
collagen turnover.10 Progesterone increases the permeability
of blood vessels in target tissues. The resulting stasis of
intravascular cellular flow, the hemconcentration that
follows, the transendothelial migration and extravascular
accumulation of inflammatory cells are all very likely
to influence the degree of gingival erythema, edema and
hyperplasia.11,12
The effects of ovulation induction on gingiva seemed to
start very early in the infertility treatment and the severity of

gingival influences was increased by the prolonged duration
of the drug usage. It was found that women who were using
CC for more than three menstrual cycles had significantly
(p < 0.01) higher levels of gingival inflammation, bleeding
than that of other test and control groups (mean of 1.96). One
reason for this finding may be increased exposure time of
gingiva to the elevated and sustained levels of hormones in
the circulation. The traces of CC has already been detected
in the plasma for at least 30 days13 and can be detected in
urine after 42 days14 of single application, hence it may be
suggested that the drug may have a cumulative effect on both
hormone levels and gingival inflammation when applied in
subsequent cycles.
Elevated concentrations of estrogen and progesterone
alter gingival microvascularization and result in gingival
edema and increased flow of gingival crevicular fluid.
Estrogen also acts as growth factor and promotes the
colonization of certainly highly pathogenic bacteria, such
as P. intermedia.15-17 Ovulation induction also exacerbates
gingival inflammation, bleeding and GCF volume and that
the usage of these drugs is strongly associated with the
severity of gingival inflammation.18
It is sensible to assume that the previous periodontal
disease and/ or gingival inflammation induced by ovulation
drugs may affect the outcome and the success of the
infertility treatment. The current considerable interest in the
association of periodontal diseases and adverse pregnancy
outcomes is based on the infection hypothesis,19 which
claims that the microorganisms and/or their products and
the inflammatory cytokines in response to microorganisms
might enter the uterine cavity by the blood borne route from
a nongenital focus such as periodontal tissue. The association
between maternal periodontitis and preterm birth weight was
suggested first by Offenbacher et al.20
In this study after scaling was done a significant decrease
in the inflammatory condition of gingiva and plaque
scores was observed after 1 month when compared with
day 0 scores, all the values were statistically significant
(p < 0.0001). Comparison of scores among test and control
groups showed presence of inflammation in test groups after
scaling which might be indication the presence of elevated
levels of circulating hormones in the serum and also GCF.
Although inflammation was observed in the test group the
periodontal health was improved when compared with the
status of gingiva at baseline.
Therefore, if low levels of plaque are established and
maintained during the infertility treatment course, the effects
of gingival inflammation on the success of treatment would
be minimized and this requires meticulous oral hygiene and
routine professional prophylaxis at the beginning of each
cycle to ensure the presence of most healthy periodontium
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on ovulation day on which the ovulation induction is
performed. Furthermore, if a pregnancy is achieved, the
health of the periodontal tissues will also be important in
terms of successful implantation of the fetus in the uterus,
preterm labor and low birth weight.
CONCLUSION
The results of this study have shown that ovulation induction
by drugs CC and Letrozole, which is the most common
method in the management of infertility, exacerbates
gingival inflammation. Scaling and root planing still stand as
the traditional methods of controlling subgingival microflora.
A single session of scaling can yield a significant reduction in
the bacterial population. Gingival inflammation is risk factor
for pregnancy and pregnancy outcomes, thus its control by
scaling would play a main role in the successful outcome
of the infertility treatment.
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