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Aims A pregnancy tumor, also known as pyogenic granuloma, is a reactive exophytic lesion
that occurs in the oral cavity due to an intensified hyperplastic response in a localized area
during pregnancy. These lesions can cause bleeding, pain, discomfort, and difficulties in eating,
particularly when they are larger. This can lead to inadequate nutrition for the mother and
hinder proper fetal development. This study aimed to examine the frequency of pregnancy
tumors and associated factors among pregnant women at Al-Zahra Hospital in Rasht, Iran.
Instrument & Methods This cross-sectional analytical study included 707 pregnant women
referred to Al-Zahra Hospital in Rasht from 2022 to 2023. After collecting demographic and
clinical information, intraoral examinations were conducted using a mouth mirror, probe, and
tongue depressor. Data were analyzed by SPSS 28 using the independent t-test, Mann-Whitney U
test, and Fisher’s exact test, at a significance level of p-value<0.05.

Findings The prevalence of pregnancy tumors among pregnant women was 0.8%. There was
a significant relationship between the frequency of pregnancy tumors and oral hygiene indices,
including the plaque index and gingival inflammation. Gingival inflammation (p=0.011), the
number of quadrants with gingival inflammation (p<0.001), and the mean plaque index (p<0.001)
were significantly higher in individuals with pregnancy tumors compared to the overall average.
Conclusion The prevalence of pregnancy tumors among pregnant women is 0.8%.
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Introduction

The rising incidence of oral and dental diseases is a
major concern for pregnant women, as it adversely
affects their health and quality of life and poses risks
for the fetus, including low birth weight [1l. Pyogenic
granuloma (PG) is a benign vascular lesion that often
grows rapidly and tends to bleed, predominantly
found in the oral cavity, especially on the gums [21. A
specific type of PG, known as pregnancy tumor (PT)
or granuloma gravidarum, commonly develops in
pregnant women between the third and ninth
months of pregnancy. Its size often increases toward
the end of pregnancy due to hormonal changes,
particularly elevated estrogen levels [3 4l Clinically,
PT appears as an exophytic lesion with a smooth or
lobulated surface, often ulcerated and reddish,
usually pedunculated, and ranges in size from a few
millimeters to up to 2 centimeters. It bleeds easily,
even with minor irritation, such as brushing teeth.
Although it can occur anywhere in the oral cavity, it is
more prevalent on the upper gum, leading to
secondary complications due to challenges in
maintaining oral hygiene because of excessive
bleeding. These complications include increased
pocket depth, difficulty in removing microbial plaque,
higher rates of dental caries, periodontal diseases,
and an elevated risk of oral infections [ 3],

Since this lesion is reactive and exacerbated by
hormonal changes during pregnancy, such as
increased estrogen activity on vascular tissues, along
with chronic local irritants like tartar, dental plaque,
broken and defective restorations, sharp teeth, and
poor oral hygiene, it can be prevented by maintaining
good oral hygiene and undergoing prophylactic
treatments during pregnancy (231,

If the PT is large, it can interfere with eating or
brushing the teeth of pregnant women and cause
severe discomfort due to bleeding and pain, which
can lead to insufficient nutrition for the mother and
inadequate development of the fetus, necessitating
surgical removal. However, if patients are aware of
how to prevent or control this lesion and if the size of
the PT is small, it may heal spontaneously due to the
sudden drop in estrogen levels after delivery [5 ol
Therefore, it is essential to know the prevalence of
this lesion in order to plan for its prevention and
control of the aggravating factors.

Given the significant cultural differences in oral
hygiene practices across various communities and
the need to understand the prevalence of PT lesions
for planning appropriate preventive measures in oral
health education programs for pregnant women, it is
essential to determine the prevalence of these lesions
in the target population. Although various studies
have examined the prevalence of these lesions [3.47],
there is no consensus on the reported percentages
across different communities. Due to the scarcity and
outdated nature of studies and the lack of recent
statistics in Gilan province, this study aimed to
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investigate the frequency of PTs and associated
factors among pregnant women attending Al-Zahra
Hospital in Rasht.

Instrument and Methods

Design

This cross-sectional analytical study included
pregnant women who visited Al-Zahra Hospital in
Rasht during the first, second, or third trimesters
from 2022 to 2023, without any limitations on age,
occupation, or other factors. The participants’
pregnancies were confirmed through urine HCG
tests, supplementary blood tests, and ultrasounds.
Inclusion and exclusion criteria

Individuals with hormonal abnormalities, such as
hyperthyroidism, specific infectious or systemic
diseases, like HIV or diabetes, a history of
malignancies, or concurrent tooth mobility or
suspicious symptoms, like paresthesia alongside the
exophytic lesion were excluded from the study. Any
red to pink, pedunculated, or non-pedunculated
lesions with soft to firm consistency that developed
on the gums at any time during pregnancy were
considered suspicious for PTs and included in the
study [8l. The diagnosis of PTs was based on clinical
appearance and histopathological examination.
Sampling

Sampling was conducted using simple random
sampling. Samples were selected based on the last
three digits of the medical records of patients visiting
Al-Zahra Hospital, utilizing a random number table.
The required sample size, based on the main
objective and the estimated prevalence from the
study by Patil [%], considering a=0.05 and d=0.02, was
atleast 707.

Data collection

Each patient completed a form with basic individual,
demographic, and clinical information, including age,
education level (below diploma/diploma/university
degree), place of residence (urban/rural), medical
and dental history, pregnancy duration (first, second,
or third trimester), number of pregnancies, and the
interval between pregnancies (in years).

Clinical examinations were performed using a
“Williams” graduated probe and a disposable dental
mirror (Brilliant model, Teksan Co., Iran) under
adequate lighting. The buccal and lingual gums of the
upper and lower jaws were examined by a final-year
dental student under the supervision of an oral and
maxillofacial specialist. Observations were recorded
on a pre-prepared checklist by the researcher, which
included the presence and location of the lesion,
gingival inflammation (present/absent), the average
number of quadrants with gingival inflammation, the
bleeding on probing (BOP) index (positive/negative),
plaque index (PI; ranging from 0 to 3 and average PI),
frequency of daily use of a toothbrush, floss, and
mouthwash, and the presence of inappropriate
dental crowns/restorations in the lesion area.
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After a thorough clinical examination of the intraoral
and extraoral mucosa, any suspicious PTs identified
were biopsied for further examination by an oral and
maxillofacial specialist. The biopsied samples, after
histopathological review and confirmation of PG by
an oral pathologist, were included in the study. The
BOP index was used to assess active gingivitis,
evaluated based on clinical bleeding from the gingival
margin using a Williams probe with appropriate
pressure (0.75N, approximately 20-25g) and
observing for bleeding within 10 seconds, ensuring
that probing depth did not exceed 3mm at any point
in the mouth. The Silness & Loe PI was also utilized
[10-12],

Data analysis

Descriptive statistics for qualitative data were
reported as frequencies and percentages, while
quantitative data were presented as means and
standard deviations. The Kolmogorov-Smirnov test
was used to check the normality of the distribution of
the groups. Depending on the type of parameter, the
independent t-test and Chi-square test were used to
compare groups if the assumptions were met;
otherwise, Mann-Whitney U and Fisher’s exact tests
were employed. Logistic regression analysis was
used to simultaneously examine independent
parameters and adjust for potential confounding
factors. Data were analyzed using SPSS 28, at a
significance level of p-value<0.05.

Findings

Among the 707 pregnant women examined, with a
mean age of 29.30+4.87 years, six cases (0.8%) had
PT lesions (mean age=30.00+4.98 years), while 701
women (98.2%) were without lesions (mean
age=28.60+4.77 years).

Table 1. Frequency of patients by pregnancy tumor occurrence
according to demographic information, medical history, pregnancy
trimester, and intervals between pregnancies

PT occurrence Fisher's
Parameter Test Exact
No Yes statistics Test p-
value
Below
Education diploma ) U 2.08 0.434
level Diploma 327(46.6) 4(66.7) ™ :
Academic 188(26.8) 2(33.3)
Place of Urban 551(78.6) 6(100) 0351
residence  Rural 150(21.4) 0(0) ’
271(38.7) 4(66.7)
N;';“l‘]’:;:lis 324(46.2) 2(333) 1.62 0455
preg 23 106(15.1) 0(0)
First
trimester e Uy
Pregnancy Second
duration S 220(31.4) 0(0) 5.28 0.059
Third
trimester 327(46.6) 6(100)

The average age of the group with PT was 30.00+4.98
years, and the average age of the group without PT
was 28.60%4.77 years, with no significant difference
between the two groups (p-value=0.473).
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Additionally, the average interval between
pregnancies for the group with PT was 2.67+4.13
years, while for the group without PT, it was
30.00+4.98 years, and there was no significant
difference between the two groups (p-value=0.376).
There was no significant difference in the incidence
of PTs concerning demographic information and the
factors examined (p-value>0.05 for all cases).
However, the frequency of PT was higher in the third
trimester of pregnancy compared to other times
(Table 1).

Table 2. Frequency of patients regarding the incidence of
pregnancy tumors according to oral hygiene status and related
indices and parameters

Pregnancy tumor Test p-
Parameter No Yes statistics Value
0 36(5.1)  2(33.3)
ST 269(38.4) 4(66.7)
:l(;(;tshl:)::;l;y 290(41.4) 0(0) 9.74 0.006
>3 106(15.1) 0(0)
Everyday 197(28.1) 0(0)
Frequency of A few
dental floss timesa  294(41.9) 1(16.7) 6.22 0.024
uses per day week
Never 210(30) 5(83.3)
Everyday 34(4.9) 0(0)
Frequency of A few
mouthwash timesa  124(17.7) 2(33.3) 1.30 0.490
uses per day week
Never 543(77.5) 4(66.7)
Bleedingon Yes 427(60.9) 1(16.7)
probing No 274(39.1) 5(83.3) >28 0059
0-1 187(26.7) 0(0)
Plaque index 1-2 439(62.6) 0(0) 23.07 <0.001
2-3 75(10.7) 6(100)
No 374(53.4) 0(0)
Gingivitis Yes 327(46.6) 6(100) - 0.011
Yes 690(8.4) 6(100)

The results showed significant differences between
the groups (with and without PT) in terms of the
frequency of toothbrush use (p-value=0.006), dental
floss use (p-value=0.024), the presence of gingivitis
(p-value=0.011), and PI categories (p-value=0.006).
The frequency of PT was higher among individuals
who brushed and flossed less frequently each day,
had positive BOP, higher PI (2 to 3), and greater
gingival inflammation. Additionally, the mean PI
(2.26+£0.63) and the mean number of quadrants
affected by gingival inflammation (2.33+0.52) were
significantly higher in individuals with PT compared
to those without, who had a mean PI of 1.41 + 0.49
and a mean number of affected quadrants of
0.73+0.94 (both with p-value<0.001). However, no
significant differences were observed between the
two groups regarding the frequency of mouthwash
use per day (p-value=0.490) and the presence of
inappropriate crowns/restorations (p-value=0.999;
Table 2).

Discussion

This study assessed the frequency of PTs among
pregnant women referred to Al-Zahra Hospital in
Rasht, Iran, during 2022-2023. This rate was found to
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be 0.8%. Similar findings were reported by
Tabatabaei Nejad et al. [7], with a prevalence of 0.22%
(2 out of 923), and Kia et al. [13], with a prevalence of
0.67% (2 out of 300). Other studies, including those
by Khatibi et al. 3], Molania et al. [4, and Chamani et
al. 18], found higher prevalences of 4.5%, 4.38%, and
4.2%, respectively. Additionally, Saebi & Robati
reported a PT prevalence of 10% [14],

The discrepancies in prevalence rates could be
attributed to differences in cultural and health
conditions among the populations studied, as well as
variations in diagnostic methods (clinical wvs.
histopathological). In our study and that of
Tabatabaei Nejad et al. [7], clinical examinations were
supplemented with biopsies and histopathological
analyses to confirm PT lesions, thereby increasing
diagnostic accuracy compared to studies that relied
solely on clinical examinations, such as that by
Chamani et al. 8l. The high prevalence reported by
Saebi & Robati (10%) may result from data collection
based only on patient records without clinical
examinations [4. Hormonal changes during
pregnancy, including increased levels of estrogen,
progesterone, and placental gonadotropin, can lead
to vascular changes such as increased permeability
and endothelial cell swelling. These changes, along
with alterations in the oral microbiome, decreased
keratinization of the gingival epithelium, and
immunological changes, may increase susceptibility
to PT lesions [21.

In this study, all observed PT lesions were single,
swollen, red lesions measuring 5mm or less, located
in the interproximal papilla of the mandibular gums,
with no reported pain. Previous research indicates
that PT and PG lesions are more common in the
maxillary gums and generally exhibit a slow clinical
progression. These lesions often present as
asymptomatic pedunculated or sessile protrusions
but can occasionally cause bleeding, pain, or
tenderness [2.1516], The higher prevalence of PT in the
mandibular gums observed in this study may be
attributed to the higher levels of plaque and tartar in
the lower jaw, as poor oral hygiene and dental plaque
are significant factors in the development of PG/PT
(2],

The overall mean age of participants was 28.60+4.77
years, with the PT group averaging 30.00 + 4.98
years. In other studies by Khatibi et al., Molania et al.,
and Chamani et al., mean ages of 26.8, 26.9, and 28.9
years are reported, respectively [3 4 8. Our study
found no significant relationship between age and PT
prevalence, which contrasts with Khatibi et al., who
reported a higher prevalence in individuals over 25
years old [38l. However, other studies did not find a
significant relationship between age and PT
prevalence, which aligns with our findings [+ 8.

In terms of education, 26.5% of participants had less
than a diploma, 46.6% had a diploma, and 26.6% had
a university education. Among PT patients, four cases
had a diploma, and two cases had a university
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education, with no significant relationship found
between education level and PT incidence.

Of the participants, 78.6% reported living in urban
areas, while 21.4% were living in rural areas, with all
PT patients residing in urban areas. No significant
relationship was found between residence and PT
incidence. Only Al-Noaman reports a higher
prevalence of PG among rural residents [171. Given the
reported correlations between education,
socioeconomic status (income), and awareness of
oral hygiene among pregnant women [17. 18], further
studies with larger sample sizes are recommended to
investigate the relationship between residence,
education, and PT prevalence more thoroughly.
There was a significant relationship between the
prevalence of PTs and poor oral hygiene among the
study participants. Most participants brushed their
teeth twice a day (41.4%) and flossed several times a
week (41.9%). However, the prevalence of PT was
higher among those who did not brush their teeth at
all (66.7%) or brushed only once a day (33.3%), as
well as among those who did not use dental floss
(83.3%). Conversely, there was no significant
relationship between mouthwash use and PT, as over
two-thirds of all participants (77.5%) and more than
half of those with PT (66.7%) did not use mouthwash.
These findings align with the studies by Tabatabaei
Nejad et al. and Chamani et al, reporting poor oral
hygiene or heavy dental calculus in PT patients but
finding no significant relationship between
mouthwash use and PT prevalence [7-8l.

Khatibi et al. similarly found a significant relationship
between PT prevalence and poor oral hygiene,
reporting that PT patients are 2.5 times more likely
to have poor oral hygiene compared to those without
PT BL According to Chamani et al, there is a
correlation between the frequency of flossing and PT
prevalence [8l.

By comparing demographic information (age,
education level, and place of residence) with oral
hygiene indices, it is evident that poor oral hygiene is
a more significant factor in the occurrence of PTs.
Additionally, since 66.7% of PT patients had non-
university education, lower education levels and,
consequently, lower awareness of oral hygiene
practices could be considered indirect influencing
factors in PT incidence.

In this study, approximately 66% of PT patients (four
out of six) were in their first pregnancy, and about
33% (two out of six) were in their second pregnancy,
with no significant relationship found between PT
incidence and pregnancy history. All six PT patients
were in their third trimester, but there was no
significant relationship between PT incidence and the
trimester of pregnancy. While PT is often reported to
occur early in the third trimester, primarily due to
hormonal changes during this period [* 15], according
to Khatibi et al, a higher prevalence of PT is observed
in the third trimester. The discrepancy in the present
study could be due to the small number of PT cases
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and the fact that more pregnant women visit Al-Zahra
Hospital in late pregnancy than in early pregnancy.
Gingivitis during pregnancy has two peak periods,
including the first in the first trimester, coinciding
with high levels of gonadotropins, and the second in
the third trimester, related to peak levels of estrogen
and progesterone [191. Therefore, the onset of PT in
the first trimester and its increased prevalence in the
third trimester is predictable. While hormonal and
vascular changes in pregnant women can enhance
the inflammatory response of oral tissues, including
the gums, to factors, such as dental calculus and
plaque that promote PT [8], it has been reported that
maintaining proper oral hygiene can mitigate the
impact of hormonal changes on PT occurrence [20].

In this study, the number of participants with
negative BOP (60.9%) was approximately 1.5 times
higher than those with positive BOP (39.1%).
Additionally, most of the participants with PT had
positive BOP (5 out of 6), indicating a significantly
higher prevalence of PT among pregnant women
with positive BOP. Consistent with our findings,
studies by Alnasser et al. and Oliveira et al. also
reported an increase in pocket depth and BOP as
clinical indicators of periodontal diseases in pregnant
women [21.22], According to Giirsoy et al, there is an
increase in BOP without an association with dental
plaque from the first to the second trimester, while
no change in BOP is observed in the non-pregnant
group [23],

Among all participants, 26.7% had a PI between zero
and one, 62.6% had a PI between one and two, and
10.7% had a PI between two and three. All PT
patients in this study had a PI between two and three.
The prevalence of PT was significantly higher among
participants with a PI of two to three. The mean PI in
PT patients (2.26) was about 1.5 times higher than
that in non-PT individuals (1.41). Molania et al. also
found a significant association between infrequent
tooth brushing and flossing and the prevalence of
PT/PG [4. Gil et al. reported an increase in BOP during
pregnancy and a significant relationship between
mean PI, the frequency of tooth brushing, and the
severity of periodontal diseases in pregnant women
[24], Shamsi et al. also report a significant increase in
PI among pregnant women compared to the control
group [251. Although our study did not find a
statistically significant relationship between PT
prevalence and positive BOP, positive BOP was more
common in PT patients. Gil et al. also highlight the
increase in BOP during pregnancy [24]. Given the small
number of PT cases in this study, further research in
this area is warranted.

Less than half of the participants (46.6%) had
gingivitis. There was a significant relationship
between gingivitis and PT prevalence, with a higher
frequency of PT among those with gingivitis. [slam &
Haque also note an increase in gingivitis and
periodontal diseases during pregnancy [26l. The
presence of bacteria, such as Porphyromonas
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gingivalis has been reported to increase gingivitis
during pregnancy [27). Aoun and Ojanotko-Harri et al.
describe the role of estrogen in increasing vascular
endothelial growth  factor  production in
macrophages and the role of progesterone as an
immunosuppressant in the gums, reducing acute
inflammatory responses, and increasing chronic
proliferative reactions to bacteria [28 291, Therefore,
the increase in these hormones during pregnancy,
combined with the presence of bacteria, may enhance
susceptibility to PT.
The comprehensive examination of the relationship
between periodontal factors, such as PI, BOP, and
gingivitis with PT or PG in Iran is a strength of this
study. However, the small number of PT cases in the
sample limits the generalizability of some results,
suggesting the need for larger studies in the future.
Given the significant relationship between poor oral
hygiene, particularly the lack of tooth brushing and
flossing, and higher dental plaque indices, it is
recommended that women planning to conceive be
referred to dentists for necessary preventive and
dental care measures more rigorously.

Conclusion

The prevalence of PTs among pregnant women is
0.8%.
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