
Heavy menstrual bleeding (HMB) is a common 
gynecological problem impressing up to 30% of re-
productive-age women and is clinically characterized 
as menstrual blood loss of 80 mL or more each men-
strual cycle.1 HMB is one of the most frequent rea-
sons for referrals to gynecological clinics and 
negatively influences physical, social, emotional, 
economic status, and sexual activity. Abnormal uter-
ine bleeding can be classified into 2 categories based 

on the International Federation of Gynecology and 
Obstetrics classification system: non-structural 
causes (COEIN: Coagulopathy, Ovulatory dysfunc-
tion, Endometrial, Iatrogenic, and Not otherwise clas-
sified) and structural causes (PALM: Polyps, 
Adenomyosis, Leiomyoma, Malignancy and hyper-
plasia).2 The definition of idiopathic HMB (IHMB) 
is used in cases with no pelvic pathology or general 
bleeding disorder.3 Half of the patients with HMB are 
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ABS TRACT Objective: The cause of idiopathic heavy menstrual bleeding has not been identified, but increased systemic inflammation may be 
a factor. Periodontitis has an impact on general health and may cause systemic low-grade inflammation. The aim of the study was to investigate 
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mal menstrual bleeding constituted the control group. Evaluation of menstruation was performed using a pictorial-based assessment chart (PBAC) 
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categorized as idiopathic HMB and have no such 
problems.4 

Periodontitis is a chronic, multifactorial inflam-
matory disease caused by dysbiotic plaque biofilms 
and related to increasing damage to the tissues that 
support teeth and impacts 10%-15% of adults.5 Peri-
odontal diseases lead to bacteraemia, inflammation, 
and a severe immune response. Inflammatory medi-
ators, including interleukin-1 and tumor necrosis fac-
tor-α, and oral pathogens rapidly enter the circulation, 
inducing systemic inflammatory reactants. The detri-
mental consequences of periodontitis affect not just 
oral health but overall systemic well-being as well. 
Bacteremia, endotoxemia, and systemic inflamma-
tion are all potential side effects of periodontitis that 
have been linked to the onset and progression of sys-
temic diseases, including rheumatoid arthritis, respi-
ratory disorders, diabetes mellitus, adverse pregnancy 
outcomes, and cardiovascular diseases including 
atherosclerosis, myocardial infarction, and stroke.6-8 

The exact cause of IHMB is yet unknown; how-
ever, research points to delayed endometrial repair 
and increased inflammation.9,10 We hypothesize that 
increased systemic inflammation due to periodonti-
tis may also increase endometrial inflammation, lead-
ing to heavy menstrual blood loss. The present study 
aimed to explore whether periodontitis is related to 
the occurrence of IHMB. A growing amount of sci-
entific research indicates that moderate untreated pe-
riodontitis might have systemic effects, and a 
substantial correlation between periodontitis and sys-
temic disorders has been demonstrated.11-13 However, 
we could not identify any research in the literature 
that investigated the relationship between periodon-
titis and IHMB.  

 MATERIAL AND METHODS 

STUDY pOpULATION 
The present cross-sectional study was conducted in 
the period from January 2020 to January 2024 fol-
lowing the approval from the Clinical Research 
Ethics Committee of Bolu Abant İzzet Baysal Uni-
versity (date: January 7, 2020; no:2019/175) in ac-
cordance with the Helsinki Declaration. Before 
enrollment in the study, all participants provided writ-

ten informed permission. A total of 60 patients aged 
25-45 years were included. 30 women with idiopathic 
HMB constituted the study group, and 30 healthy 
age-matched participants with normal menstrual 
bleeding constituted the control group.  

In this study, to show the severity of menstrual 
bleeding, pictorial-based assessment chart (PBAC) 
was used. The PBAC is a simple, pictorial tool used 
in women to assess menstrual blood loss. The PBAC 
score records the number of tampons or towels used 
and the degree to which they are stained with blood. 
The PBAC is a validated procedure designed to pro-
vide a semi-quantitative assessment of menstrual 
blood loss and has similar results with objective mea-
surements derived from the alkaline haematin 
method.14 It takes into account many factors, such as 
how many sanitary products are used, the percentage 
of blood contamination on these products, the quan-
tity and size of blood that was passed, and the fre-
quency of flooding occurrence. Images of tampons 
and sanitary towels with light, moderate, and heavy 
stains (rated as 1, 5 and 20, respectively) are included 
in the chart. Additionally, the passage of clots (scored 
as ascending scores from 1-5) and flooding occur-
rences are noted. PBAC score >100 was used to de-
fine HMB.15  

Patients complaining of HMB between the ages 
of 25-45 with a PBAC score >100 formed the study 
group. PBAC is a potential self-screening method for 
heavy menstrual bleeding, but a brief information 
was given to the participants and explained the pro-
cess for filling out the PBAC using their previous or 
current cycle. After changing their tampon or men-
strual pads throughout a menstrual cycle, participants 
were prompted to complete the PBAC each time. 

The participants were evaluated in terms of ul-
trasonography and hormone profile on the 3rd day of 
menstruation. The reproductive-age women with nor-
mal hormone profiles who did not have leiomyoma, 
polyps, adenomyosis or increased endometrial thick-
ness were included in the study. Women in a similar 
age group with normal menstrual bleeding, normal 
ultrasonographic and hormone profiles formed the 
control group. The individuals with a history of poly-
cystic ovarian syndrome, endometrial hyperplasia, in-
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fertility, and recurrent pregnancy loss were excluded 
from the study. All participants have given healthy 
birth at least once and not undergone uterine surgery 
before. Patients who required endometrial biopsy due 
to menorrhagia and those with normal pathology re-
sults were included in the study. 

History of coagulation disorder and chronic in-
flammatory systemic diseases such as diabetes mel-
litus and rheumatoid arthritis, cardiovascular 
diseases, and respiratory diseases, and women with a 
diagnosis of acute or chronic infections, malignancy, 
platelet dysfunction, thrombocytopenia, chronic liver 
or renal dysfunction, endocrine diseases, connective 

tissue, and infiltrative disorders, metabolic diseases 
were not included in the study. Smokers, obese, preg-
nant, and breastfeeding women, and individuals who 
use anticoagulants, antiplatelets, hormone prepara-
tions, and any other medical treatment were excluded 
from the study. The inclusion and exclusion criteria 
are shown in the flow chart (Figure 1). 

CLINICAL ExAMINATION 
One experienced periodontist assessed all clinical pe-
riodontal parameters, such as the clinical attachment 
level (CAL), probing depth (PD), bleeding on prob-
ing (BOP), plaque index (PI), and gingival index 
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FIGURE 1: Flow chart of inclusion and exclusion criteria.



(GI).16,17 A calibration exercise was carried out to 
achieve satisfactory reproducibility between examin-
ers. A Williams probe (Hu-Friedy, Chicago, IL, 
USA) was used to perform periodontal examina-
tions. For each tooth in the oral cavity, the clinical 
values of PD and CAL were assessed. The dis-
tolingual, midlingual, mesiolingual, distobuccal, 
midbuccal, and mesiobuccal regions were the 6 lo-
cations at which the measurements were conducted. 
The obtained results were recorded with an estimate 
to the closest entire millimeter. The distance be-
tween the cementoenamel junction and the bottom 
of the pocket was measured and recorded, and this 
distance was designated as CAL. The total score ac-
quired from all teeth was divided by the total num-
ber of teeth examined during the study to determine 
the mean values of PD and CAL. To determine the 
proportion of BOP, the periodontal probe was very 
gently and carefully inserted into the gingival sulcus, 
even one site with BOP was noted as (+) for every 
single tooth. 

SILNESS&LöE pIAqUE INDEx16 
Score 0: No microbial plaque present. Score 1: A thin 
layer of microbiological plaque lining the free gingi-
val edge; Score 2: A moderate buildup of plaque 
within the sulcus; Score 3: A large amount of free 
gingival margin plaque in a pocket or sulcus. 

LöE&SILNESS GINGIvAL INDEx17 
Score 0: Normal gingiva; Score 1: Mild inflamma-
tion, with a little edema and color change. No bleed-
ing on probing; Score 2: Moderate inflammation, 
with redness, edema, and glazing. Bleeding on prob-
ing; Score 3: Severe inflammation, with evidenced 
redness, edema, ulceration. Propensity for sponta-
neous bleeding. 

SALIvA SAMpLES AND MEASUREMENT OF  
OxIDATIvE STRESS BIOMARKERS IN SALIvA 
The saliva samples were collected for 10 minutes be-
fore clinical periodontal measurements. After an 
overnight fast, 3 mL of unstimulated saliva samples 
were taken between 9:00 and 10:00 in the morning in 
order to prevent any alterations in the patients’ circa-
dian rhythms and kept at -80°C until the oxidative 

stress parameters were analyzed. Before sampling, all 
patients were advised not to eat or drink anything. 
Oxidative stress biomarkers, including total antioxi-
dant status (TAS), total oxidant status (TOS) levels, 
and arylesterase activity (ARE) were analyzed spec-
trophotometrically and commercially available kits 
(Relassay, Türkiye) were used.18 ARE activity was 
expressed as kilo units per 1 liter of sera (kU/L). The 
ratio of TOS to TAS, which constitutes the oxidative 
stress index (OSI), is an essential marker within this 
dynamic oxidative network.19 The following formula 
was used to determine the OSI value: 

OSI (arbitrary unit)=TOS (μmol H2O2 equivalent/L)/ 
TAS (mmol Trolox equivalent/L)  

STATISTICAL ANALYSIS 
The acquired data in this study were tested for con-
formance to a normal distribution using the Kol-
mogorov-Smirnov test. The student t-test for normally 
distributed variables was employed to evaluate the dif-
ferences between these groups (GI, PI, PD, CAL, 
BOP, total teeth number, decay teeth number, BMI, 
and age), and the Mann-Whitney U test for variables 
without normal distribution (TAS, TOS, OSI, and 
ARE). Statistical significance was set as p˂0.05.  

 RESULTS 
There were no statistically significant differences in 
age and body mass index (BMI) between the study 
and the control groups (p>0.05). The mean age was 
36.03±6.01 years in the IHMB group and 34.33±6.03 
years in the control group. The mean BMI was 
24.87±1.84 kg/m2 and 24.77±1.43 kg/m2 for the 
IHMB group and the control group, respectively. Me-
dian PBAC score and median length of menstrual 
bleeding were higher in the IHMB group (p<0.001) 
Table 1 displays the participant’s demographic in-
formation. 

The periodontal clinical parameters (GI, PI, 
CAL, BOP, total teeth number, and decay teeth num-
ber) were shown in Table 2 and found to be statisti-
cally different between the groups. All the parameters 
were deteriorated in the IHMB group. It was deter-
mined that oxidant and antioxidant markers in saliva 
showed significant differences between groups. 
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Women with idiopathic HMB had higher salivary 
TAS, TOS, OSI, and lower ARE activity compared to 
women with normal menstrual bleeding (Table 3).  

 DISCUSSION 
This study evaluated the relationship between pe-
riodontal diseases and IHMB. According to our re-
sults, the periodontal clinical parameters and 
oxidative stress markers were found to be signifi-
cantly distorted in the IHMB group compared to the 
healthy group. We hypothesized that the increased 
chronic inflammation due to periodontitis would re-
sult in increased and persistent endometrial inflam-
mation and delayed endometrial repair, contributing 
to the symptoms of heavy menstrual bleeding. To our 
knowledge, the relationship between idiopathic HMB 
and periodontitis has not been studied. 

A growing amount of research in recent years 
has indicated that reactive oxygen species play a cru-
cial role in creating an oxidatively stressed environ-
ment, which is the basis of the pathophysiology of 
numerous chronic inflammatory diseases.20 Peri-
odontitis is one of the most prevalent chronic 
inflammatory diseases of humans. The chronic sys-
tematic inflammatory response due to periodontitis 
may contribute to increased pro-inflammatory medi-
ators and oxidative stress in the endometrium. HMB 
has been linked to increased endometrial inflamma-
tion and delayed endometrial repair during menstru-
ation.10,21  

Menstrual bleeding is a pattern of self-limiting 
inflammation. Because of the leukocytic invasion, tis-
sue edema, and subsequent production of inflamma-
tory mediators in the endometrium, menstruation is 
considered as an inflammatory event.22 This type of 
physiological inflammation does not exist beyond the 
reproductive tract. During menstruation, an exagger-
ated or prolonged inflammatory response will cause 
excessive tissue damage and may result in HMB.23 
Research analyzing endometrial tissue from women 
with HMB has identified significantly increased lev-
els of the endometrial pro-inflammatory cytokines 
such as tumor necrosis factor, interleukin-8, 
prostaglandin, and cyclo-oxygenase-2 mRNA ex-
pression.22,24 

As first-responder cells, neutrophilic polymor-
phonuclear leucocytes play a major role in periodon-
tal health. They achieve this by utilizing a variety of 
special defense mechanisms, such as phagocytosis, 
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IHMB group Control group 
(n=30) (n=30) p value 

Age 36.03±6.01 34.33±6.03 0.279 
BMI 24.87±1.84 24.77±1.43 0.817 
Menstrual bleeding (pBAC score) 396 (162-948) 58 (41-74) <0.001 
Duration of menstrual bleeding (days) 9 (7-14) 6 (4-8) <0.001 

TABLE 1:  Demographic data.

IHMB: Idiopathic heavy menstrual bleeding; BMI: Body mass index;  
pBAC: pictorial blood loss assessment chart.

IHMB group Control group 
(n=30) (n=30) p value 

GI 1.72±0.44 1.38±0.32 0.001 
pI 1.92±0.62 1.41±0.50 0.001 
pD 2.35±0.53 2.07±0.56 0.056 
CAL 2.39±0.58 2.08±0.57 0.039 
BOp (%) 68.35±37.83 37.40±32.33 0.001 
Total teeth number 24.2±2.80 26.20±2.26 0.004 
Decay teeth number 1.23±1.04 0.66±1.02 0.038 

TABLE 2:  Comparison of clinical parameters between  
the groups.

IHMB: Idiopathic heavy menstrual bleeding; GI: Gingival index; pI: plaque index;  
pD: probing depth; CAL: Clinical attachment level; BOp: Bleeding on probing.

IHMB group Control group 
(n=30) (n=30) p value 

TAS 
x±SD 0.80± 0.30 0.61±0.28 0.005 
Median (minimum-maximum) 0.77 (0.16-1.48) 0.55 (0.20-1.29)  
TOS 
x±SD 18.94±16.60 5.77±3.50 <0.001 
Median (minimum-maximum) 10.71 (1.28-55.87) 6.15 (0.44-13.67)  
OSI 
x±SD 2.34±1.91 1.11±1.00 0.003 
Median (minimum-maximum) 1.85 (0.27-9.13) 0.90 (0.08-4.87)  
ARE 
x±SD 326±3.89 327.90±3.35 0.031 
Median (minimum-maximum) 325 (320-335) 328 (322-334)

TABLE 3:  Comparison of total antioxidant status, total oxidant 
status, oxidative stress index, and paraoxonase 1 arylesterase 

levels between two groups.

IHMB: Idiopathic heavy menstrual bleeding; TAS (mmol Trolox equivalent/L): Total an-
tioxidant status; SD: Standard deviation; TOS (μmol H2O2 equivalent/L): Total oxidant sta-
tus; OSI (arbitrary unit): Oxidative stress index; ARE (kU/L): paraoxonase 1 arylesterase.



chemotaxis, degranulation, and the release of reac-
tive oxygen species. Remarkably, periodontal disease 
seems to be linked to a neutrophil phenotype that is hy-
peractivated and characterized by the overproduction 
of reactive oxygen species and proteases.25 Although 
reactive oxygen species play a crucial role in gene reg-
ulation, cell signaling, and antimicrobial defense, an ex-
cess of these species raises the oxidant load in the 
affected tissues, causing oxidative stress that in turn 
causes pathological changes that ultimately destroy host 
tissues and cause chronic inflammation.20,26 

Periodontitis likely has a potential impact on up-
regulating oxidative stress both locally and systemi-
cally, leading to a persistent imbalance that favors 
systemic inflammatory disorders. Saliva is accepted 
as the primary antioxidative barrier against oxidative 
stress due to its rich content of antioxidant enzymes.27 
Arylesterase activity has an important role in modu-
lating oxidative stress and inflammation by protecting 
against lipid peroxidation, making it a potential 
marker for assessing inflammation. In our study, 
saliva arylesterase activity was found to be signifi-
cantly lower in patients in the IHMB group, indicat-
ing impaired antioxidant defense mechanisms and 
inflammation. 

The strict regulation of the endometrium acts as 
a complex multicellular system that comprises inter-
actions of immune, endocrine, and vascular systems 
to allow periodic injury and repair at menstruation. 
The progesterone withdrawal creates a condition re-
sembling an inflammatory event in the endometrium. 
The population of endometrial neutrophils increases 
dramatically after progesterone withdrawal.28 Neu-
trophils, as key mediators of the inflammatory re-
sponse, quickly move to the site of injury. While 
neutrophils in circulation only live for a few hours, 
those in inflamed tissue can endure for several days. 
Pro-inflammatory mediators and hypoxia reduce neu-
trophil apoptosis.29 Reduced apoptosis causes a sus-
tained neutrophil response, which is a hallmark of 
chronic inflammation.30 The extended neutrophil re-
sponse causes tissue damage and function loss.28 The 
mouse model showed the significance of this neutrophil 
inflow during menstruation by demonstrating how neu-
trophil depletion impacted endometrial breakdown and 
remarkably postponed endometrial repair.31  

Obesity is a chronic inflammatory situation. A 
study of animal models demonstrated that the en-
dometrium of obese mice had higher levels of in-
flammatory mediators and hypoxia-regulated gene 
panel, which is compatible with a pro-inflammatory 
local endometrial environment. This study indicated 
that obesity-related systemic chronic inflammation 
raises local inflammation in the mouse en-
dometrium.32  

The importance of inflammation in optimal en-
dometrial repair was emphasized in the study that in-
vestigated the relationship between decreased 
glycolysis and HMB.33 The insufficient repair of the 
normal cytoarchitecture of endometrial tissue con-
cerning HMB was highlighted in another study ex-
amining the linkage between pathological menstrual 
symptoms and the development of extragenital forms 
of local inflammation.34 A review examining the 
pathogenesis of adenomyosis indicates that persistent 
endometrial inflammation may represent a cause of 
decidualization dysfunction.35 

Our study had some limitations. Endometrial 
sampling was not performed to isolate local endome-
trial environmental differences that cause HMB. Sys-
temic and endometrial oxidative stress markers were 
not examined simultaneously.  

We found that periodontitis is associated with 
heavy menstrual bleeding. Women with IHMB 
should be investigated for increased inflammation in 
the body; periodontitis may be one possible cause of 
this condition.  

 CONCLUSION 
The cause and severity of menstruation problems 
may be influenced by inflammatory processes. Since 
periodontitis also leads to systemic inflammation in 
the body, oral health should be kept in mind in 
women with heavy menstrual bleeding. Prospective 
researches are required to clarify the possibility of 
targeting oxidative stress and inflammatory processes 
to ameliorate menstrual symptoms. 

Source of Finance 
During this study, no financial or spiritual support was received 
neither from any pharmaceutical company that has a direct con-

Ülkü METE URAL et al. JCOG. 2025;35(1):17-24

22



nection with the research subject, nor from a company that pro-
vides or produces medical instruments and materials which may 
negatively affect the evaluation process of this study. 

Conflict of Interest 
No conflicts of interest between the authors and / or family mem-
bers of the scientific and medical committee members or mem-
bers of the potential conflicts of interest, counseling, expertise, 
working conditions, share holding and similar situations in any 
firm. 

Authorship Contributions 
Idea/Concept: Ülkü Mete Ural, Gülbahar Ustaoğlu; Design: 
Ülkü Mete Ural, Gülbahar Ustaoğlu; Control/Supervision: Gül-
bahar Ustaoğlu, Zeynep Karaş; Data Collection and/or Process-
ing: Gülbahar Ustaoğlu, Ülkü Mete Ural; Analysis and/or 
Interpretation: Gülbahar Ustaoğlu, Emre Avcı, Zeynep Karaş; 
Literature Review: Ülkü Mete Ural, Gülbahar Ustaoğlu; Writing 
the Article: Ülkü Mete Ural; Critical Review: Gülbahar 
Ustaoğlu; References and Fundings: Emre Avcı, Zeynep Karaş; 
Materials: Emre Avcı, Zeynep Karaş.

Ülkü METE URAL et al. JCOG. 2025;35(1):17-24

23

Matteson KA, Boardman LA, Munro MG, Clark MA. Abnormal uterine blee-1.
ding: a review of patient-based outcome measures. Fertil Steril. 
2009;92(1):205-16. [Crossref]  [pubMed]  [pMC]  

Munro MG, Critchley HOD, Fraser IS; FIGO Menstrual Disorders Committee. 2.
The two FIGO systems for normal and abnormal uterine bleeding symptoms 
and classification of causes of abnormal uterine bleeding in the reproductive 
years: 2018 revisions. Int J Gynaecol Obstet. 2018;143(3):393-408. Erratum 
in: Int J Gynaecol Obstet. 2019;144(2):237. [Crossref]  [pubMed]  

Abu Hashim H. Medical treatment of idiopathic heavy menstrual bleeding. 3.
What is new? An evidence based approach. Arch Gynecol Obstet. 
2013;287(2):251-60. [Crossref]  [pubMed]  

Elsheikh E, Andersson E, Sylvén C, Ericzon BG, palmblad J, Mints M. plasma 4.
levels of stromal cell-derived factor-1 (CxCL12) and circulating endothelial 
progenitor cells in women with idiopathic heavy menstrual bleeding. Hum 
Reprod. 2014;29(1):49-56. [Crossref]  [pubMed]  

papapanou pN, Sanz M, Buduneli N, Dietrich T, Feres M, Fine DH, et al. pe-5.
riodontitis: Consensus report of workgroup 2 of the 2017 World Workshop on 
the Classification of periodontal and peri-Implant Diseases and Conditions. 
J periodontol. 2018;89 Suppl 1:S173-S182. [pubMed]  

Demmer RT, Desvarieux M. periodontal infections and cardiovascular disease: 6.
the heart of the matter. J Am Dent Assoc. 2006;137 Suppl:14S-20S [Cros-
sref]  [pubMed]  

Corbella S, Taschieri S, Del Fabbro M, Francetti L, Weinstein R, Ferrazzi E. 7.
Adverse pregnancy outcomes and periodontitis: a systematic review and 
meta-analysis exploring potential association. quintessence Int. 
2016;47(3):193-204. [pubMed]  

Bansal M, Khatri M, Taneja v. potential role of periodontal infection in respi-8.
ratory diseases - a review. J Med Life. 2013;6(3):244-8. [pubMed] [pMC]  

Critchley HOD, Maybin JA, Armstrong GM, Williams ARW. physiology of the 9.
endometrium and regulation of menstruation. physiol Rev. 2020;100(3):1149-
79. [Crossref]  [pubMed]  
Malik S, Day K, perrault I, Charnock-Jones DS, Smith SK. Reduced levels 10.
of vEGF-A and MMp-2 and MMp-9 activity and increased TNF-alpha in 
menstrual endometrium and effluent in women with menorrhagia. Hum Rep-
rod. 2006;21(8):2158-66. [Crossref]  [pubMed]  
Slade GD, Ghezzi EM, Heiss G, Beck JD, Riche E, Offenbacher S. Relati-11.
onship between periodontal disease and C-reactive protein among adults in 
the atherosclerosis risk in communities study. Arch Intern Med. 
2003;163(10):1172-9. [Crossref]  [pubMed]  
Arana C, Moreno-Fernández AM, Gómez-Moreno G, Morales-portillo C, Ser-12.
rano-Olmedo I, de la Cuesta Mayor MC, et al. Increased salivary oxidative 
stress parameters in patients with type 2 diabetes: Relation with periodontal 

disease. Endocrinol Diabetes Nutr. 2017;64(5):258-64. English, Spanish. 
[Crossref]  [pubMed]  
Corlan puşcu D, Ciuluvică RC, Anghel A, Mălăescu GD, Ciursaş AN, popa 13.
Gv, et al. periodontal disease in diabetic patients - clinical and histopatholo-
gical aspects. Rom J Morphol Embryol. 2016;57(4):1323-9. [pubMed]  
Zakherah MS, Sayed GH, El-Nashar SA, Shaaban MM. pictorial blood loss 14.
assessment chart in the evaluation of heavy menstrual bleeding: diagnostic 
accuracy compared to alkaline hematin. Gynecol Obstet Invest. 
2011;71(4):281-4. [Crossref]  [pubMed]  
Herman MC, penninx J, Geomini pM, Mol BW, Bongers MY. Choice of pri-15.
mary outcomes evaluating treatment for heavy menstrual bleeding. BJOG. 
2016;123(10):1593-8. [Crossref]  [pubMed]  
Löe H. The Gingival Index, the plaque Index and the Retention Index 16.
Systems. J periodontol. 1967;38(6):Suppl:610-6. [Crossref]  [pubMed]  
Silness J, Loe H. periodontal disease in pregnancy. II. Correlation between 17.
oral hygiene and periodontal condtion. Acta Odontol Scand. 1964;22:121-35. 
[Crossref]  [pubMed]  
Erel O. A new automated colorimetric method for measuring total oxidant 18.
status. Clin Biochem. 2005;38(12):1103-11. [Crossref]  [pubMed]  
Yumru M, Savas HA, Kalenderoglu A, Bulut M, Celik H, Erel O. Oxidative 19.
imbalance in bipolar disorder subtypes: a comparative study. prog Neu-
ropsychopharmacol Biol psychiatry. 2009;33(6):1070-4. [Crossref]  [pubMed]  
Sczepanik FSC, Grossi ML, Casati M, Goldberg M, Glogauer M, Fine N, et 20.
al. periodontitis is an inflammatory disease of oxidative stress: We should 
treat it that way. periodontol 2000. 2020;84(1):45-68. [Crossref]  [pubMed]  
Maybin JA, Boswell L, Young vJ, Duncan WC, Critchley HOD. Reduced 21.
transforming growth factor-β activity in the endometrium of women with heavy 
menstrual bleeding. J Clin Endocrinol Metab. 2017;102(4):1299-308. [Cros-
sref]  [pubMed]  [pMC]  
Critchley HO, Kelly RW, Brenner RM, Baird DT. The endocrinology of mens-22.
truation-a role for the immune system. Clin Endocrinol (Oxf). 2001;55(6):701-
10. [Crossref]  [pubMed]  
Heavy menstrual bleeding: assessment and management. London: Natio-23.
nal Institute for Health and Care Excellence (NICE); 2021. [pubMed]  
Smith Op, Jabbour HN, Critchley HO. Cyclooxygenase enzyme expression 24.
and E series prostaglandin receptor signalling are enhanced in heavy mens-
truation. Hum Reprod. 2007;22(5):1450-6. [Crossref]  [pubMed]  [pMC]  
Dias IH, Matthews JB, Chapple IL, Wright HJ, Dunston CR, Griffiths HR. Ac-25.
tivation of the neutrophil respiratory burst by plasma from periodontitis pati-
ents is mediated by pro-inflammatory cytokines. J Clin periodontol. 
2011;38(1):1-7. [Crossref]  [pubMed]  

 REFERENCES

https://doi.org/10.1016/j.fertnstert.2008.04.023
https://www.ncbi.nlm.nih.gov/pubmed/18635169
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2746391
https://doi.org/10.1002/ijgo.12709
https://www.ncbi.nlm.nih.gov/pubmed/30609040
https://doi.org/10.1007/s00404-012-2605-y
https://www.ncbi.nlm.nih.gov/pubmed/23117248
https://doi.org/10.1093/humrep/det402
https://www.ncbi.nlm.nih.gov/pubmed/24218400
https://www.ncbi.nlm.nih.gov/pubmed/29926951
https://doi.org/10.14219/jada.archive.2006.0402
https://doi.org/10.14219/jada.archive.2006.0402
https://www.ncbi.nlm.nih.gov/pubmed/17012731
https://www.ncbi.nlm.nih.gov/pubmed/26504910
https://www.ncbi.nlm.nih.gov/pubmed/24155782
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3786481
https://doi.org/10.1152/physrev.00031.2019
https://www.ncbi.nlm.nih.gov/pubmed/32031903
https://doi.org/10.1093/humrep/del089
https://www.ncbi.nlm.nih.gov/pubmed/16585124
https://doi.org/10.1001/archinte.163.10.1172
https://www.ncbi.nlm.nih.gov/pubmed/12767953
https://doi.org/10.1016/j.endien.2017.03.010
https://www.ncbi.nlm.nih.gov/pubmed/28495321
https://www.ncbi.nlm.nih.gov/pubmed/28174799
https://doi.org/10.1159/000320336
https://www.ncbi.nlm.nih.gov/pubmed/21228538
https://doi.org/10.1111/1471-0528.14054
https://www.ncbi.nlm.nih.gov/pubmed/27240106
https://doi.org/10.1902/jop.1967.38.6.610
https://www.ncbi.nlm.nih.gov/pubmed/5237684
https://doi.org/10.3109/00016356408993968
https://www.ncbi.nlm.nih.gov/pubmed/14158464
https://doi.org/10.1016/j.clinbiochem.2005.08.008
https://www.ncbi.nlm.nih.gov/pubmed/16214125
https://doi.org/10.1016/j.pnpbp.2009.06.005
https://www.ncbi.nlm.nih.gov/pubmed/19527764
https://doi.org/10.1111/prd.12342
https://www.ncbi.nlm.nih.gov/pubmed/32844417
https://doi.org/10.1210/jc.2016-3437
https://doi.org/10.1210/jc.2016-3437
https://www.ncbi.nlm.nih.gov/pubmed/28324043
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5460733
https://doi.org/10.1046/j.1365-2265.2001.01432.x
https://www.ncbi.nlm.nih.gov/pubmed/11895208
https://www.ncbi.nlm.nih.gov/pubmed/29634173
https://doi.org/10.1093/humrep/del503
https://www.ncbi.nlm.nih.gov/pubmed/17264103
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2694303
https://doi.org/10.1111/j.1600-051X.2010.01628.x
https://www.ncbi.nlm.nih.gov/pubmed/20964702


Ülkü METE URAL et al. JCOG. 2025;35(1):17-24

24

Buczko p, Zalewska A, Szarmach I. Saliva and oxidative stress in oral cavity 26.
and in some systemic disorders. J physiol pharmacol. 2015;66(1):3-9. [pub-
Med] 
Nagler RM, Klein I, Zarzhevsky N, Drigues N, Reznick AZ. Characterization 27.
of the differentiated antioxidant profile of human saliva. Free Radic Biol Med. 
2002;32(3):268-77. [Crossref]  [pubMed]  
Reavey JJ, Walker C, Nicol M, Murray AA, Critchley HOD, Kershaw LE, et 28.
al. Markers of human endometrial hypoxia can be detected in vivo and ex 
vivo during physiological menstruation. Hum Reprod. 2021;36(4):941-50. 
[Crossref]  [pubMed]  [pMC]  
Cross A, Barnes T, Bucknall RC, Edwards SW, Moots RJ. Neutrophil apop-29.
tosis in rheumatoid arthritis is regulated by local oxygen tensions within joints. 
J Leukoc Biol. 2006;80(3):521-8. [Crossref]  [pubMed]  
Serhan CN, Savill J. Resolution of inflammation: the beginning programs the 30.
end. Nat Immunol. 2005;6(12):1191-7. [Crossref]  [pubMed]  
Kaitu’u-Lino TJ, Morison NB, Salamonsen LA. Neutrophil depletion retards 31.

endometrial repair in a mouse model. Cell Tissue Res. 2007;328(1):197-206. 
[Crossref]  [pubMed]  
Reavey JJ, Walker C, Murray AA, Brito-Mutunayagam S, Sweeney S, Nicol 32.
M, et al. Obesity is associated with heavy menstruation that may be due to 
delayed endometrial repair. J Endocrinol. 2021;249(2):71-82. [Crossref]  [pub-
Med]  [pMC]  
Mao C, Liu x, Guo SW. Decreased glycolysis at menstruation is associated 33.
with increased menstrual blood loss. Reprod Sci. 2023;30(3):928-51. [Cros-
sref]  [pubMed]  
Malanchuk LM, Riabokon MO, Malanchuk AS, Riabokon SS, Malanchuk SL, 34.
Martyniuk vM, et al. Relationship between pathological menstrual symptoms 
and the development of extragenital forms of local inflammation. Wiad Lek. 
2021;74(1):64-7. [Crossref]  [pubMed]  
Kobayashi H. Endometrial inflammation and impaired spontaneous deci-35.
dualization: insights into the pathogenesis of adenomyosis. Int J Environ Res 
public Health. 2023;20(4):3762. [Crossref]  [pubMed]  [pMC] 

https://www.ncbi.nlm.nih.gov/pubmed/25716960
https://www.ncbi.nlm.nih.gov/pubmed/25716960
https://doi.org/10.1016/S0891-5849(01)00806-1
https://www.ncbi.nlm.nih.gov/pubmed/11827752
https://doi.org/10.1093/humrep/deaa379
https://www.ncbi.nlm.nih.gov/pubmed/33496337
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7970728
https://doi.org/10.1189/jlb.0306178
https://www.ncbi.nlm.nih.gov/pubmed/16793915
https://doi.org/10.1038/ni1276
https://www.ncbi.nlm.nih.gov/pubmed/16369558
https://doi.org/10.1007/s00441-006-0358-2
https://www.ncbi.nlm.nih.gov/pubmed/17186309
https://doi.org/10.1530/JOE-20-0446
https://www.ncbi.nlm.nih.gov/pubmed/33836495
https://www.ncbi.nlm.nih.gov/pubmed/33836495
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8052524
https://doi.org/10.1007/s43032-022-01066-y
https://doi.org/10.1007/s43032-022-01066-y
https://www.ncbi.nlm.nih.gov/pubmed/36042151
https://doi.org/10.36740/WLek202101112
https://www.ncbi.nlm.nih.gov/pubmed/33851589
https://doi.org/10.3390/ijerph20043762
https://www.ncbi.nlm.nih.gov/pubmed/36834456
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9964052

