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ABSTRACT
OBJECTIVES: In this study, we aimed to demonstrate the relationship between he neutrophil/lymphocyte ratio 
(NLR), platelet/lymphocyte ratio (PLR), neutrophil/monocyte rate (NMR) and mean platelet volume (MPV) in 
patients with BIRADS grades of benign breast lesions.
BACKGROUND: In many recent studies, NLR, PLR, NMR and MPV change signifi cantly in connection 
with chronic infl ammation and are suggested for use as prognostic markers in some diseases. However, 
the relationship between the cancer probability of benign breast diseases and mentioned hematological 
parameters has not been investigated in any previous study. We used the BIRADS classifi cation to evaluate 
the malignancy probability of the cases.
METHODS: The hospital database of records of patients who were over 15 years of age and examined with 
bilateral ultrasonography between October 2019 and February 2020 were retrospectively scanned.
RESULTS: In total, 168 patients were included in the study. The average NLR and NMR values were higher 
in the BIRADS 2 group. There was no signifi cant difference between the average PLR and MPV values of 
BIRADS groups.
CONCLUSIONS: Although some results seem to be statistically signifi cant, there was no signifi cant 
relationship between the hematological parameters we examined and the BIRADS grades of benign breast 
lesions (Tab. 2, Ref. 18). Text in PDF www.elis.sk
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Introduction 

Benign breast lesions are very common today. Many women 
experience breast-related complaints that can occur at any time 
point of their lives and they come to hospital for medical check-
up. The defi nition of benign breast lesions covers many various 
conditions, from a small disorder that may occur during the evolu-
tion of breast tissue to lesions that increase the risk of malignancy 
several times. For this reason, in 2009, ANDI classifi cation was 
put forward for benign breast lesions. With this classifi cation, the 
conditions are categorized relative to the stages of breast evolution 
as normal, disorder and disease. Lesions such as fi broadenoma, 
fi brocystic, or ductal ectasia, which fall into the class of disor-
ders that do not have the potential of malignant transformation, 
while proliferative lesions containing atypia carry premalignant 
potential at varying rates (1). However, if the presence of benign 

breast lesion is detected upon imaging examinations for any rea-
son, physical examination and imaging is recommended by calling 
the patient for periodic check-ups. The BIRADS (Breast Imaging 
Reporting and Data System) dictionary has been created for the 
purpose of using common language in the interpretation of imag-
ing audit results (2). According to this classifi cation, lesions are 
classifi ed as follows:

Scores according to the BIRADS USG classifi cation (3):
0:  Evaluation is inadequate, additional review is recommended.
1:  Negative fi ndings. The risk of malignancy is 0 %
2:  Benign fi ndings. 0 % malignancy risk
3:  Possibly benign. The risk of malignancy is about 0‒2 %
4:  Suspicious fi ndings. A biopsy is recommended
4a:  Low risk approx.: 2‒10 %
4b:  Moderate risk: 10‒50 %
4c:  High risk: 50‒95 %
5:  Very high risk: over 95 %
6:  Proven malignancy

In many studies conducted in recent years, neutrophil/lym-
phocyte ratio (NLR), platelet/lymphocyte ratio (PLR), neutrophil/
monocyte ratio (NMR) and mean platelet volume (MPV) changed 
signifi cantly relative to chronic infl ammation and may be used 
as prognosis markers for some diseases. Owing to the fact that 
the results can be obtained by means of a simple and inexpensive 
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blood, these parameters attract the attention of researchers. In the 
literature that we have researched, we found no study investigat-
ing the relationship between benign breast lesions and NLR, PLR, 
NMR and MPV. In this study, we aimed to reveal the relationship 
between benign breast lesions, BIRADS categories of these lesions 
and NLR, PLR, NMR and MPV. We anticipate that as the probabil-
ity of malignancy increases along with the degrees of BIRADS, 
the examined hematological parameters, especially NLR, will be 
increasing as well. 

Methods

We planned our study as a retrospective case-control study. 
The database of records of patients over 15 years of age and treated 
with bilateral breast ultrasonography (USG) between October 2019 
and February 2020 at Dr. Ali Kemal Belviranli Obstetrics and Pe-
diatric Hospital was retrospectively scanned. USG examinations 
of all patients were performed at the radiology department of our 
hospital; hemogram examinations were performed in our hospi-
tal’s hematology laboratory. Age and gender, breast USG results, 
NLR, PLR, NMR and MPV values were recorded. Leukocytosis 
and malignancy were decided to be criteria for exclusion. Hema-
tological data of cases with benign breast lesions (BIRADS 2, 3 
and 4) and cases with no lesions (BIRADS 1) were compared. We 
expected the hematological parameters used as markers of chronic 
infl ammation to be higher in cases with benign breast lesions.

Statistical analysis
SPSS package program version 20.0 (SPSS Inc, Chicago, IL, 

USA) was used for statistical analysis. When comparing the data 
across groups, the Kolmogorov‒Smirnov test was used to check 
their suitability for normal distribution. When investigating the 
differences between the parametric data across the two groups, 
Student’s t-test was used when the data were suitable for normal 
distribution, while Mann‒Whitney U-test was employed when the 
data were not suitable for normal distribution. Pearson’s correlation 
test was used when the data were suitable for normal distribution, 
and Spearman’s correlation test was used when at least one data 
set was not suitable for normal distribution.

Results

A total of 168 patients who were requested for breast USG 
examination between October 2019 and February 2020 were in-

cluded in the study. All cases were female. Average age was 46.7 
y (15‒78). The Pearson correlation analysis revealed that the NLR 
value decreased along with the increase in age (correlation coef-
fi cient = ‒0.228; p = 0.003)

Pathological USG results were found in 107 patients (BI-
RADS 2, 3 or 4A), while 61 patients had no pathological fi ndings 
on ultrasonography (BIRADS 1). The mean age of those with 
pathological lesions on USG was 43.93 y, and the average age of 
those without pathological lesions was 49.82 y. The average age 
difference between these two groups was statistically signifi cant 
(p: 0.003), while 50 cases were assessed as BIRADS 2, 54 as BI-
RADS 3, and 3 as BIRADS 4A.

As a result of USG examinations, 57 patients had fi brocysts, 
12 patients had fi broadenomas, 13 patients had a combination of 
fi brocysts and fi broadenomas. The detected lesions and the count 
of lesions are given in Table 1. There was no signifi cant difference 
between the types of lesions and NLR, NMR, PLR, and MPV of 
the patients (p: 0.312, p: 0.068, p: 0.427, and p: 0.83, respectively).

In the study of the relationship between hematological pa-
rameters and degrees of BIRADS, there was a signifi cant differ-
ence between the levels of NLR and NMR values and BIRADS 
degrees (Tab. 2). A post-hoc analysis showed that this difference 
for NLR was between the groups of BIRADS 2 and BIRADS 3 
(p: 0.039). As for NMR, there was a difference between BIRADS 
4A and other BIRADS groups (p: 0.05, p: 0.002, p: 0.015). In the 
USG study, there were no signifi cant differences in hematologi-
cal parameters (NLR, NMR, PLR, and MPV) between those with 
a lesion (BIRADS 2, 3 and 4A) and those without a lesion (BI-
RADS 1) (p: 0.21, p: 0.097, p: 0.92, and p: 0.374, respectively).

Discussion

Benign breast lesions are quite common among women. 
Among these lesions, fi broadenoma is the most common, while 
being present in 25 % of asymptomatic women in the community 
(4). It is thought that approximately half of women over the age 
of 30 develop benign breast cysts, and only 20 % of them are 
symptomatic (5). In a study conducted in China, it was shown that 
anxiety and depression symptoms were more common in women 
diagnosed with benign breast lesions which had a negative impact 
on their quality of life (6). Mastalgia has been associated with 
increased estrogen activity and presence of fi broadenoma (7). In 
addition, the patient, who notices a palpable mass in their breast, 
experiences anxiety at a level that affects their daily activities un-
til the imaging tests are concluded and the physician is convinced 
that there is no cancer (6).

Type of Lesions
Count

1 2 3 More 
than 3 Total

Fibrocyst 13 8 5 31 57
Fibroadenoma 6 3 0 3 12
Axillary lymphadenopathy 3 2 0 0 5
Fibrocyst and fi broadenoma 0 1 1 11 13
Ductal ectasia 3 4 1 3 11
Intramammary lymph node 2 1 0 0 3
Accessory breast 0 2 0 0 2

Tab. 1. Lesions and count.

BIRADS 1 BIRADS 2 BIRADS 3 BIRADS 4A p
NLR 1.86 2.20 1.85 1.61 0.011
NMR 9.50 10.63 9.98 7.67 0.043
MPV 9.44 9.35 9.31 8.80 0.59
PLR 12.73 13.31 11.93 13.83 0.098
NLR ‒ Neutrophil/lymphocyte ratio NMR: Neutrophil/monocyte ratio, MPV ‒ Mean 
platelet volume PLR: Platelet/lymphocyte ratio

Tab. 2. Mean hematological parameter information and Kruskal-Wal-
lis test results of BIRADS groups.
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NLR and PLR have been used as markers of chronic infl am-
mation in many studies. After the 2001-study had introduced NLR 
as a cheap and simple infl ammation parameter in critical patients, 
numerous studies paying attention to the relationship between NLR 
and chronic infl ammation were published (8). A study involving 
66 patients who were followed up for infl ammatory bowel disease, 
showed that there was a strong relationship between high NLR and 
active disease (9). In another study, high NLR and PLR values were 
found to be associated with high mortality in acute ischemic stroke 
patients (10). Patients suffering from cardiovascular, cerebrovas-
cular, and respiratory diseases, chronic renal failure, bowel dis-
eases, rheumatologic diseases, diabetes and various cancers were 
observed to have an increase in MPV. It has been noted that MPV 
decreases along with exacerbation of ulcerative colitis, SLE and 
tuberculosis (11, 12). When we studied the literature, we found out 
that although there were many studies related to hemogram parame-
ters and chronic infl ammatory diseases, follow-up of malignant 
diseases, and their prognosis, there was no study investigating the 
relationship of hemogram parameters with benign breast lesions. 
We aimed at fi lling the latter gap in literature by publishing the 
results of a study on this subject.

In the study conducted by Cordiner et al. which included 707 
early breast CA cases, it was found that NLR and PLR were not 
effective in predicting the prognosis (13). In a meta-analysis in-
cluding 8,563 cases, it was shown that high NLR was associated 
with both low overall survival and low disease-free survival (14). 
In a study conducted on a Spanish population, higher NLR and 
PLR were found to be associated with worse overall and disease-
free survival (15). In another meta-analysis involving over 5,000 
cases, high PLR was found to be associated with poor prognosis 
in patients with estrogen/progesterone receptor (ER/PR)-positive 
breast cancer. In the same study, no signifi cant relationship was 
found between PLR and prognosis in patients with negative ER 
and PR (16). In our study, no signifi cant relationship was found 
between the BIRADS categories of the cases and PLR.

A retrospective study of 150 breast cancer patients who had 
undergone neoadjuvant chemotherapy before surgery, found that 
poor prognosis was associated with high NLR. In the same study, 
it was stated that low NMR and better survival were found to be 
correlating, although it was not statistically signifi cant (17). In our 
study, a signifi cant relationship was found between NLR and NMR 
and BIRADS categories. Average NLR value was 1.95. While the 
highest mean NLR was 2.2, which was observed in BIRADS 2 cases, 
the lowest mean NLR was 1.61, which was seen in BIRADS 4A 
cases. The average NMR value of all our cases was 9.95. While the 
highest mean NMR value was 1.62, which was seen in BIRADS 2 
cases, the lowest mean NMR was 7,67 and it was seen in BIRADS 
4A cases. Average NLR and NMR values   of BIRADS categories 
are shown in Table 2. The post-hoc analysis revealed that the NLR 
values in BIRAD 2 group   were signifi cantly different from those in 
BIRADS 3 groups. Although the lowest value for both parameters 
was in the BIRADS 4A group, the lack of statistically signifi cant 
difference in the NLR parameter as compared with the other groups 
can be explained by the very low number of cases (3 cases) in the 
BIRADS 4A group. It was not an expected result that NMR in the 

BIRADS 4A group was signifi cantly lower than in other groups, 
and NLR values   were higher in BIRADS 2 cases than in BIRADS 
3 cases. On the contrary, we expected the mean NLR and NMR 
values to increase along with the increase in the probability of ma-
lignancy and thus to reach their highest values in the BIRADS 4A 
group. In this respect, the conclusion of the study took us by surprise.

In our study, no signifi cant relationship was found between 
the BIRADS categories of the cases and MPV.

In a previous study, it was found that NLR increases with age. 
In order to determine the reference values   of NLR according to age 
groups, laboratory data of more than 70,000 patients were scanned 
and it was shown that NLR increased as the age progressed, how-
ever this trend was observed only in younger than middle-aged pa-
tients; at older age the values of NLR hit their plateau (18). These 
results are inconsistent with those of our study as we have found a 
negative correlation between the age of our patients and NLR. In the 
aforementioned study, it was stated that NLR kept increasing while 
the patients were still in their twenties, then struck a plateau that 
was observable in patients up to their sixties and fi nally, after the 
age of 60, it continued to be increasing again. In our study, 95.8 % 
(161/168) of the cases were under the age of 65 years and 97.6 % 
(164/168) were over 20 years of age. The discrepancy in results 
could be probably caused by the fact that most of our cases were 
thus in the age category associated with the plateauing of NLR.

Conclusion

We examined some hematological data that provide useful 
information in terms of follow-up and prognosis in many cases 
of chronic infl ammatory diseases, malignancies as well as cases 
with benign breast lesions that were followed up by breast USG. 
Contrary to our estimates, NMR value in BIRADS 4A was found 
to be signifi cantly lower despite the fact that BIRADS 4A group 
has the highest probability of malignancy as compared to other 
groups. Again, contrary to our expectations, we found that NLR 
values in BIRADS 2 cases without malignancy were higher than 
those in BIRADS 3 cases with the malignancy probability of 
2-10%. We also found no signifi cant relationship between MPV 
and PLR values and BIRADS categories. Similarly, we found no 
signifi cant relationship between the types of lesions and investi-
gated hematological parameters. In conclusion, there is no signifi -
cant relationship between NLR, NMR, PLR and MPV values with 
the increase in BIRADS grades and malignancy risk in patients 
with the pre-diagnosis of benign breast lesions. Even though the 
results of our study were not signifi cant in terms of follow-up and 
prognosis, we believe that we have contributed to the literature on 
a subject that has not been studied before.
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