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ABSTRACT
Objectives: Aim of this study is to investigate the diagnostic value of neutrophil/lymphocyte ratio (NLR) and
platelet/lymphocyte ratio (PLR) for cancer antigen-125 (CA-125) in a differential diagnosis of endometrioma
from benign ovarian cysts. 
Methods: In this retrospective study, the medical data of a total of 213 patients aged < 40 years who underwent
laparoscopic or laparotomic surgery for ovarian cysts between April 2015 and June 2018 were analyzed. The
patients were divided into two groups, as those with endometriomas and those with other benign ovarian cysts,
all which had been confirmed histopathologically. Data on age, body mass index (BMI), preoperative US
findings, complete blood count analysis results, follicle-stimulating hormone (FSH) levels, and the presence
of dysmenorrhea, dyspareunia and chronic pelvic pain were recorded. 
Results: NLR, PLR and CA-125 were increased in the patients with endometrioma, although increases in the
NLR and PLR alone or combined did not contribute to the sensitivity or specificity of CA-125. 
Conclusions: The results of our study suggest that NLR and PLR did not contribute to the diagnostic value of
CA-125 in the preoperative differential diagnosis of endometriomas or other benign ovarian cysts. In addition,
CA-125 was not associated with clinical symptoms, although a relationship was identified between NLR and
dysmenorrhea, and between PLR and lesion size, which may be the research focus of further studies.
Keywords: Endometrioma, benign ovarian cyst, neutrophil/lymphocyte ratio, platelet/lymphocyte ratio, CA-
125
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ndometrioma is a type of benign ovarian cyst
that is characterized by the presence and growth

of functioning endometrial tissue in the ovaries [1].
Although it is known to be detrimental to fertility, the
underlying pathophysiology is still unclear [2]. Sev-

eral mechanisms have been proposed to date, includ-
ing tubo-ovarian distortion, increased oxidative stress
due to the toxic content of the endometrioma, in-
creased fibrosis, loss of cortical stroma, smooth mus-
cle cell metaplasia and vascularization defects, all of
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which have been blamed for decreased follicular mat-
uration and impaired oocyte quality [3]. 
      In a differential diagnosis of endometriomas from
benign ovarian cysts, a definite diagnosis is always
based on pathological examination [4]. In recent years,
however, there has been growing evidence indicating
that surgical interventions into ovarian endometrias
may reduce ovarian reserves, which leads to reduced
number of surgery in infertile patients. Furthermore,
surgery is delayed in the majority of patients, except
for symptomatic ones or those requiring anatomical
reconstruction [5]. Nonetheless, the differential diag-
nosis of endometriomas from benign ovarian cysts is
of utmost importance in infertile patients, irrespective
of the surgical intervention. Patients should be in-
formed preoperatively about the possible surgery-re-
lated complications of endometriosis and the potential
decline in ovarian reserve, and thosewith endometri-
oma/endometriosis should be also informed about the
low response rates to non-surgical infertility treat-
ments [6]. The transvaginal ultrasound (US) is a useful
diagnostic tool, while certain biomarkers in the periph-
eral blood can be used in atypical cases [7]. 
      There have been several reports on the predictive,
diagnostic and prognostic value of serum, plasma and
a number of urinary biomarkers that are used either
alone or in combination in the diagnosis of en-
dometriosis. These include many cytokines, antibod-
ies, cell populations, immunological factors,
glycoproteins, cell adhesions, growth factors, pro-
teomics, hormones, angiogenesis factors and apoptotic
factors [8, 9]. Despite this, there is as yet no available
biomarker or panel of biomarkers for endometriosis
that meet the following criteria of the 2010 Biomark-
ers Definition Working Group of the National Insti-
tutes of Health: “a characteristic that is objectively

measured and evaluated as an indicator of normal bi-

ological processes, pathogenic processes or pharma-

cological responses to a therapeutic intervention”
[10]. The tumor marker cancer antigen-125 (CA-125)
is used most frequently in endometriosis, although it
has been associated with limited diagnostic perform-
ance [11, 12]. 
      In the present study, we investigate the diagnostic
value of two simple systemic inflammatory response
(SIR) parameters –neutrophil/lymphocyte ratio (NLR)
and platelet/lymphocyte ratio (PLR) for CA-125 in a
differential diagnosis of endometrioma.

METHODS

      In this retrospective study, the medical data of a
total of 213 patients aged < 40 years who underwent
laparoscopic or laparotomic surgery for ovarian cysts
between April 2015 and June 2018 were analyzed. The
patients were divided into two groups, as those with
endometriomas and those with other benign ovarian
cysts, all which had been confirmed
histopathologically. Data on age, body mass index
(BMI), preoperative US findings, complete blood
count analysis results, follicle-stimulating hormone
(FSH) levels, and the presence of dysmenorrhea,
dyspareunia and chronic pelvic pain were recorded.
Patients who were pre- or intraoperatively diagnosed
with pelvic-systemic infection, preoperative cyst
rupture, pregnant, or receiving steroid or estrogen
and/or progesterone were excluded from the study.
Written informed consent was obtained from each
patient, and the study protocol was approved by the
Local Ethics Committee, and was conducted in
accordance with the principles of the Declaration of
Helsinki. 
      The demographic characteristics of the patients,
clinical data, complete blood count test results, CA-
125, NLR and PLR results of the two groups were
compared, and the factors that could affect NLR, PLR
and CA-125 were analyzed. Sensitivity, specificity and
cut-off values were calculated for PLR, NLR and CA-
125, bothalone and in combination. Complete blood
count parameters were measured using the Coulter
LH-780 hematology blood analyzer (Beckman Coulter
Inc, Brea, California) and CA-125 levels were
measured using an electrochemiluminescence
immunoassay method (Roche Elecsys kits; Roche
Diagnostics, Mannheim, Germany), and
concentrations were expressed as U/mL. 

Statistical Analysis 

      The statistical analysis was performed using
Statistical Package for the Social Sciences (SPSS) for
Windows, version 11.5 software (SPSS Inc., Chicago,
IL, USA). Descriptive data was expressed as mean ±
standard deviation (SD) and median (min-max) for
quantitative variables, and in number and frequency
(%) for qualitative variables. To analyze the
statistically significant differences within the
quantitative variables between the groups, the Student
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t-test was used for normally distributed data and the
Mann-Whitney U-test was used for non-normally
distributed data. Chi-square and Fisher’s exact tests
were used to analyze qualitative variables. A Linear
regression analysis was carried out to evaluate the
effects of independent variables on the quantitative

variables. As the optimum method for the estimationof
the cut-off value for quantitative variables, receiver
operating characteristic (ROC) curves were used,
andsensitivity and specificity were calculated. A p

value of 0.05 was considered statistically significant. 
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RESULTS

      Of a total of 213 patients, 128 had an
endometrioma and 85 patients had a benign ovarian
cyst. Based on a pathological examination results of
the cysts, 52 (61.25) were found to be dermoid cysts,
14 (16.5%) were benign serous cystadenomas, seven
(8.2%) were mucinous cystadenomas, six (7.1%) were
follicular cysts, four (4.7%) were hemorrhagic cysts
and two (2.3%) were corpus luteum cysts. There was
no significant difference in the age, BMI, gravid or
parity between the groups. The demographic and
laboratory data of the patients is presented in Table 1,
while the clinical characteristics are shown in Table 2. 
      A linear regression analysis was carried out to
analyze the differences in NLR, PLR and CA-125
between the groups, to evaluate whether age, BMI or
smoking affected these values, and to identify any
relationship between these variables and the clinical
symptoms (Tables 3, 4 and 5 respectively). The
analysis revealed that NLR was associated with
dysmenorrhea (p = 0.013) and PLR was associated
with the lesion size (p = 0.018), while no correlation

was found between the CA-125 and clinical symptoms
of the patients. There was a statistically significant
correlation between endometriomas and benign cysts
in terms of all three variables (p < 0.001, p = 0.003
and p < 0.001 for NLR, PLR and CA-125,
respectively). 
      In the multivariate linear regression model, CA-
125 was not found to be statistically significant (Table
5). 
      The sensitivity, specificity and cut-off values of
NLR, PLR and CA-125, both alone and combined,
were calculated for endometrioma and benign cysts
(Table 6, Fig. 1).

DISCUSSION

      In the present study, we investigated the diagnostic
value of NLR and PLR for CA-125 in a differential
diagnosis of endometrioma from benign ovarian cysts,
and found that NLR, PLR and CA-125 were increased
in the patients with endometrioma, although
increasesin the NLR and PLR alone or combined did
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Fig. 1. ROC curve of sensitivity and specificityof NLR, PLR, and CA-125 alone and combined. ROC = receiver operating

characteristic, PLR = platelet/lymphocyte ratio, NLR = neutrophil/lymphocyte ratio.
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not contribute to the sensitivity or specificity of CA-
125. 
      The neutrophil/lymphocyte ratio is used as a
marker of subclinical inflammation, andit can be also
used as a prognostic indicator in patients with systemic
inflammatory response syndrome and such other
diseases as coronary heart disease, myocardial
infarction, lung cancer, ovarian cancer and colorectal
cancer [13]. It is also used to monitor the progress of
endometriosis, which is a chronic inflammatory
disease [14]. In a 2008 study, Cho et al. [15]
recommended the use of NLR as a diagnostic marker
in patients with endometriosis, reporting an NLR
sensitivity and specificity of around 60 percent;
however, NLR combined with CA-125 increased
sensitivity, but decreased specificity. Similarly, Sayan
et al. [16] showed that the sensitivity of NLR
combined with CA-125 was higher when compared to
NLR alone, while specificity tended to decline. In the
aforementioned study, the authors reported further that
NLR and CA-125 values increased as the stage of
endometriosis advanced. Consistent with previous
studies, Yang et al. [17] found that the diagnostic value
of NLR combined with CA-125 increased in patients
with advanced endometriosis. In contrast, Kim et al.
[18] found no correlation between NLR combined
with CA-125 and the stage of endometriosis, while
Yavuzcan et al. [19] reported no relationship between
NLR and CA-125 values and the stage of
endometriosis in patients with advanced
endometriosis. In the present study, NLR alone had
relatively low sensitivity and specificity when
compared to CA-125 in patients with endometrioma.
In addition, no contribution of NLR alone to the
diagnostic value of CA-125 was identified in the
present study, with the specificity of CA-125
increasing from 75 to 80 percent when NLR was
combined with CA-125. Concurring with our findings,
in a 2017 study including patients with endometrioma
CA-125 showed a limited diagnostic value in non-
infected endometriomas, while a slight increase was
achieved with the addition of NLR [20]. In infected
endometriomas, all marker values increased
significantly, which was also the primary outcome of
the study. 
      Platelet/lymphocyte ratio has been investigated
extensively as an inflammatory and immunological
marker in the differential diagnosis of adnexal masses.

As the lymphocyte ratio decreases in case of
malignancies, NLR and PLR, when combined with
CA-125, are considered useful markers in a
differential diagnosis [21]. Topcu et al. [22] reported
PLR combined with CA-125 as being a strong
predictive marker in malignant adnexal masses, while
NLR was not a useful predictor in such cases.
Lymphocyte activityresults in alterations in
endometriosis, and many abnormalities can be seen,
including reduced activity of cytotoxic T cells and
natural killer cells, cytokine secretion by helper T
cells, and autoantibody production by B lymphocytes
[23]. On the other hand, Yavuzcan et al. [19] found no
diagnostic value of PLR in the differential diagnosis
of advanced endometriomas and benign adnexal
masses. Similarly, Yang et al. [24] reported that the
diagnostic value of PLR alone or combined with CA-
125 was lower than for CA-125 alone in the diagnosis
of endometriosis.Tokmak et al. [25] reported that
combination of NLR and CA-125 improved diagnostic
accuracy than CA-125 alone. Consistent with previous
studies, in the present study, we observed that the
diagnostic value of PLR was lower than NLR and CA-
125 in endometrioma cases, and PLR, even when
combined with NLR and CA-125, did not show
superiority to CA-125. 
      In the present study, we also analyzed the
relationship between the NLR, PLR and CA-125 and
age, BMI, smoking and clinical symptoms,
andidentified a relationship between NLR and
dysmenorrhea and between PLR and lesion size, but
no relationship between CA-125 and clinical
symptoms. On the other hand, in a previous study on
dysmenorrhea, no relationship between dysmenorrhea
and NLR or PLR was established [26], and in another
study, no association was found between CA-125 and
pelvic pain or dysmenorrheal [27]. While NLR was
found to be positively correlated with age in a study,
no relationship between CA-125 and NLR and the
stage of endometriosis was found [18]. Jiang et al.
[28], on the other hand, suggested that CA-125
combined with NLR and PLR may be a predictor of
adenomyosis-related dense pelvic adhesions. Based on
all these findings, it can be concluded that the
relationships between NLR, PLR and CA-125 and the
clinical symptoms of endometriosis are still unclear,
and remain to be elucidated. 
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Limitations 

      There are some limitations to this study that
should be noted, among which,its retrospective nature
andthe exclusion of intraoperative signs from the
analysis can be considered the main ones.
Accordingly, werecommend further studies
investigating the relationship between NLR, PLR and
CA-125 and pelvic inflammatory disease symptoms,
adhesions and stage of endometriosis. 

CONCLUSION

      In conclusion, the results of our study suggest that
NLR and PLR did not contribute to the diagnostic
value of CA-125 in the preoperative differential
diagnosis of endometriomasor other benign ovarian
cysts. In addition, CA-125 was not associated with
clinical symptoms, although a relationship was
identified between NLR and dysmenorrhea, and
between PLR and lesion size, which may be the
research focus of further studies.
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