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The role of neutrophil/lymphocyte ratio and mean platelet volume in diagnosis of ovarian torsion.
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Amag: Over torsiyonu, siklikla tanida gecikmeye neden olan spesifik olmayan semp-
tomlarla ortaya gikan jinekolojik acillerden biridir. Over torsiyonunun preoperatif kesin
tanisini koymada yeterli klinik, laboratuar veya gértintileme kriteri yoktur. Bu calis-
manin amacl, over torsiyonu tanisinda nétrofil/lenfosit oraninin (NLO) ve ortalama
trombosit hacmi (MPV) degerinin belirleyici roliini aragtirmaktir.

Gereg ve yontemler: Bu retrospektif calismaya toplam 198 kadin dahil edilerek, iki
calisma grubu olusturuldu. Grup 1. abdominal eksplorasyon sonrasi over torsiyonu
tanisi alan 66 hastadan, kontrol grubu benign unrtiptiire over kistleri nedeniyle opere
edilen 132 hastadan olusmaktaydi (Grup 2). Gruplar klinik 6zellikler ve hematolojik
parametrelerine gore karsilastirildi Demografik ve klinik &zellikler ve preoperatif tam
kan sayimi parametreleri tibbi kayitiardan elde edildi..

Bulgular: Kontrol grubu ile karsilastirldiginda over torsiyonlu olgularda preoperatif
ortalama Iokosit, nétrofil ve NLO anlamli olarak yuksek, MPV anlamli olarak distiktli
(p <0.001). ROC egrisi analizi, NLO’nun kesme degerinin% 87,9 duyarlilik ve % 68,2
o6zgillk ile 2,68 oldugunu gosterdi. MPV diizeyi icin kesme degeri 10,05 olup, duyar-
lilik ve 6zgiillik dizeyleri sirasiyla % 56,1 ve % 80,3 olarak bulundu.

Sonug: Preoperatif NLR ve MPV, over torsiyonunu diger akut karin nedenlerinden
ayirt etmede yardime! olabilir. Bu parametreler over torsiyonu tanisinda 6ngértici bir
faktor olarak kullanilabilir.

INTRODUCTION
Ovarian torsion, is defined as the partial or complete rotation
of an ovary or ovarian vascular pedicle around its long axis,
resulting in ischemic changes in the ovary (1). Ovarian torsion
accounts for 2-3 % of gynecological emergencies (2). It can
occur at any age but mainly in the reproductive age group (3).
Early diagnosis of ovarian torsion is difficult and challenging.
There are no clinical or imaging criteria sufficient to confirm the
preoperative diagnosis of ovarian torsion. When ovarian torsion
is suspected, ultrasonography is the initial diagnosis method,
blood velocity loss in doppler ultrasonography is the possible

ABSTRACT

Aim: Ovarian torsion is one of the gynecological emergencies that often presents
with non-specific symptoms leading to delayed diagnosis. There are no adequate
clinical, laboratory or imaging criteria to make a definitive diagnosis of ovarian torsi-
on preoperatively. The aim of this study was to investigate the role of the neutrophil
to lymphocyte ratio (NLR) and mean platelet volume (MPV) value in the diagnosis
of patients with ovarian torsion.

Materials and method: A total of 198 women were included in this retrospective
study and two study groups were formed. Group 1 consisted of 66 patients diag-
nosed with ovarian torsion following abdominal exploration and the control group
consisted of 132 patients who were operated for benign unruptured ovarian cysts
(Group 2). Groups were compared according to clinical characteristics and hema-
tological parameters. Demographic and clinical characteristics and preoperative
complete blood count parameters were retrieved from the medical records.

Results: Mean leukocyte, neutrophil, and NLR were significantly higher, and
MPV was significantly lower in patients with ovarian torsion compared to controls
(p<0.001). ROC curve analysis demonstrated that cut-off value of NLR was 2.68
with 87.9 % sensitivity and 68.2 % specificity. The cut-off value for the MPV level
was 10.05 fL and, the sensitivity and specificity levels were found to be 56.1 % and
80.3 %, respectively.

Conclusion: NLR and MPV may be helpful to preoperatively distinguish ovarian
torsion from other causes of acute abdomen. These parameters can be used as a
predictive factors in the diagnosis of ovarian torsion.

finding, but the more precise diagnosis of ovarian torsion is of-
ten done intraoperatively (4). Early diagnosis and surgery have
a vital role in preserving the viability of ovaries and prevent se-
vere morbidity (5). If no surgery is performed, the ovary will
become ischemic and necrotic, and thrombophlebitis, infection,
and peritonitis also may occur (6). Ovarian torsion can be tre-
ated by detorsion, ovarian cystectomy and oophorectomy (7).

Hematological parameters, especially the leukocyte subtypes
and the ratio of these markers have been shown to play a pre-
dictive role in the diagnosis of acute and chronic inflammatory
processes (8). Many studies have shown that the neutrophil to
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lymphocyte ratio (NLR) and mean platelet volume (MPV) are a
significant inflammatory markers in diseases such as acute ap-
pendicitis, inflammatory bowel diseases, rheumatoid arthritis,
celiac disease, acute ischemic stroke, myocardial infarction,
pelvic inflammatory, ectopic pregnancy, endometriosis and ma-
lignancy (8-13).

In the diagnosis of ovarian torsion, careful examination of he-
matological parameters, can give us valuable information. The
aim of this study was to investigate the role of the NLR and
MPV value in the diagnosis of patients with ovarian torsion.

MATERIALS AND METHODS

This retrospective study compared to 66 patients with ovarian
torsion and 132 patients with benign unruptured ovarian cysts
who underwent surgery. All surgical procedures were performed
at the Department of Gynecology, Zekai Tahir Burak Women's
Health Education and Research Hospital in Ankara, between
January 2014 and January 2019. The study was approved by
the local Ethics Committee of the institution, and all the subjects
whose data was included had furnished informed consent at
the time of their surgeries (Approval Number:53)

The data of the patients were collected from hospital databa-
se sytem and patient’s medical records. A total of seventy six
patients with ovarian torsion were identified from the hospital
records. We excluded one patient with hyperthyroidism, two
patients with tubal ovarian abscess, three patients with ma-
lignancy, four patients who had incomplete laboratory data,
especially blood count values; the remaining 66 patients were
considered as the group 1. The control group included 132 pa-
tients who were operated for benign unruptured ovarian cysts
(Group 2). The patients in the two groups were matched with
respect to age and parity. Demographic and clinical characte-
ristics, and preoperative complete blood count parameters (leu-
kocyte, neutrophil, lymphocyte and platelet counts, MPV and
NLR) were compared between the two groups. The presence of
ovarian torsion or unruptured ovarian cyst was determined by
ultrasound screening, computed tomography or magnetic reso-
nance imaging in the preoperative period and by visualization
during the operation. Laparoscopy was the preferred procedure
in surgical management. All of the cases with torsion were ma-
naged by detorsion, with cystectomy (if ovarian cyst present) in
operation. Histopathology results of all patients were recorded
from the hospital database postoperatively.

Hematological parameters were performed by flow cytometry
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(Beckman Coulter LH-780 Analyzer, Beckman Coulter Inc.,

USA) before surgical intervention from patients. All hematologi-
cal parameters (leukocyte, neutrophil, lymphocyte, and platelet
counts) were denominated in 103 /uL except MPV. The MPV
value was denominated in femtoliter. NLR was calculated by
dividing the neutrophil count with the lymphocyte count.

Patients who had, endometriosis, pelvic inflammatory disease,
tubo-ovarian abscess, hematological disease, a chronic syste-
mic disease, malignancy, using anticoagulants and hormonal
contraceptives, and pregnant patients were excluded from the
study as their situation might affect on blood count parameters.

Statistical analysis

Al statistical analyses were performed by using SPSS softwa-
re, version 20.0 (Chicago, IL,USA). The descriptive data are
presented as means + standard deviation and medians (mi-
nimum-maximum). The Kolmogorov-Smirnov test was used to
determine whether the values were normally distributed. Cate-
gorical variables were expressed as numbers and percentages.
The chi-square test was used to compare proportions in diffe-
rent groups. Student t-test or Mann-Whitney U-test was used to
compare the two independent groups according to distribution.
ROC curve analysis was used to assess the discriminative role
of NLR and MPV. P value <0.05 was considered significant.

RESULTS

Demographic and clinical characteristics of the cases are shown
in Table 1. The mean age of groups 1 and 2 were 33.7£6.8 ye-
ars and 35.5 £ 8.6 years, respectively. There was no significant
difference between the two groups in terms of both age, BMI,
gravidity, parity, diameter of adnexal mass and location of ad-
nexal mass (p>0.05).
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Table 1. Comparison of the Demographic and Clinical Parame- ROC curve analysis demonstrated that increased NLR (AUC,

ters Among the groups 0.795; 95% ClI: 0.730-0.860; p<0.001) and decreased MPV

(AUC, 0.708; 95% Cl: 0.624-0.792; p<0.001) are the statistical-
Group 1 Group 2 ly significant discriminative factors in predicting ovarian torsion
Variables (Ovarian Torsion) (Ov(ff‘l‘ggys” P-value | in patients preoperatively. These results is shown in Fig.1 and
8 (n=66) . . . e s s ]
Age (yoars), meaniSD [33.7268 307186 o127 Fig.2. Additionally, the cut-off values, sensitivity, specificity, po
sitive predictive value, and negative predictive value of these
BMI (kg/m?), mean+SD 25.1+4.5 26.9+4.8 0.704 . . Lo . . .
hematological parameters in predicting ovarian torsion diagno-
Gravidity, median 2 (0-4) 2(0-5) 0.256 sis are shown in Table 3.
Figure 1. ROC Curve Analysis for NLR in Prediction of Ovari-
(m?nimum—'maximum) an Torsion
Parity, median 1(0-4) 1(0-3) 0.147
NLR
1.0
(minimum-maximum)
Diameter of ad- 74.24£25.8 72.1£35.7 0.744
nexal mass (cm)
mean+SD 0,87
Location of the mass, n 0.920
%
) 31 (%47) 63 (%47.7)
Right
35 (%53) 69 (%52.3)
Left 2 057
Detorsion, n (%) 33 (%50) ,5_,
Cystectomy, n (%) 21 (%31.8) 104 (%78.7) g
[ 1]
USO, n (%) 12 (%18.2) 28 (%21.3) 9 54
BMI, body mass index; USO, unilateral salpingooferectomy; Data are presented as
meanz standard deviation, median (minimum-maximum), and n (%); p<0.05 is consi-
dered statistically significant 0.27
Mean leukocyte, neutrophil counts and NLR value were signi-
ficantly higher (p<0.05) and the MPV was significantly lower
. . . . \ 00 T T T T
(p<0.05) in the patients with ovarian torsion than the controls. 00 02 04 06 08 10

The comparison of blood parameters among the two groups is
shown in Table 2.

Table 2. Comparison of the Laboratory Parameters Among the

Groups

1 - Specificity

Diagonal segments are produced hy ties.

Figure 2. ROC Curve Analysis for MPV in Prediction of Ovarian

Torsion
Group 1 Grup 2 MPV
10 .
Vari- (Ovarian Torsion) [ (Ovarian Cyst) | P-value o
ables (n=66) o
(n=132)
WBC 11.6+3.2 8.143.1 <0.001 o
0,84
(x10°/uL) -
Neutrophil [9.33.1 5.442.9 <0.001
(x10%uL)
Lymphocyte | 1.8 +0.9 1.9+0.5 0.219 06+
(x10°/uL) ‘;?
Platelet 266.6+71.7 279.5+55.9 0.235 s
w .o'
(x10 */uL) é
NLR 6.5+3.7 3.443.2 <0.001 047
MPV (fL)  |9.66+2.0 10.69+0.9 <0.001
02
Values are expressed as *mean * standard deviation
WBC: White blood cell,
NLR: Neutrophil to lymphocyte ratio. U'GOVO 02 04 06 08 10
PLR: Platelet to lymphocyte ratio. 1 - Specificity

MPV: Mean platelet volume Diagonal segments are produced by ties.
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Table 3. Prediction of ovarian torsion according to the cutoff values of NLR and MPV
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Parameter Cutoff value Sensitivity (%) [ Specificity (%) | PPV (%) | NPV (%) P-value
NLR 2,68 87,9 68,2 58,0 91,8 0,001
MPV 10,05 56,1 80,3 58,7 78,5 0,001

NLR, neutrophil to lymphocyte ratio; MPV, mean platelet volume; PPV, positive predictive value; NPV, negative predictive value. P<0.05 was considered

statistically significant.

When the cut-off point for the NLR level was set to 2.68, the
sensitivity and specificity levels were found to be 87.9 % and
68.2 %, respectively. When the cut-off point for the MPV le-
vel was set to 10.05, the sensitivity and specificity levels were
found to be 56.1 % and 80.3 %, respectively.

DiSCUSSION

Ovarian torsion, one of the gynecological emergencies, is an
uncommon cause of acute lower abdominal pain in females.
Diagnosis can be difficult, particularly in intermittent torsion and
the differential diagnosis can include several other gynecologi-
cal and surgical emergencies. Although inflammation markers
and imaging methods are commonly used in the diagnosis of
ovarian torsion, it is difficult to make differential diagnosis from
other causes of acute abdomen due to non-specific abdominal
symptoms.

Recently, several studies have shown that the NLR and MPV
have potential as a marker of gynecologic inflammatory disor-
ders and malignancies such as endometriosis, pelvic inflam-
matory disease, adnexal torsion, preterm birth, ovarian cancer,
cervical cancer, gestational trophoblastic disease, endometrial
hyperplasia, gestational diabetes, and preeclampsia (14-16).

In systemic inflammation caused by ischemia, it is known that
neutrophil count increases and lymphocyte count decreases.
The NLR, the ratio of neutrophil to lymphocyte, is a simple mar-
ker of the inflammatory response, reflecting the adequacy of
the cellular immune response against the extent of systemic
inflammation resulting from ischemia. It can be considered as a
sensitive and specific marker and used as a diagnostic marker
of various ischemic diseases (17). A recent study reported that
high NLR values were significantly associated with adnexal tor-
sion. In this study, it was suggested that the high NLR values
are caused by an inflammatory response to ischemia, which
causes an increase in neutrophil and a decrease in lymphocyte
counts (18). Our results were in accordance with this recently
published study in which adnexal torsion was associated with
higher NLR value.

Ercan et al. compared preoperative NLR and WBC counts in
patients with adnexal torsion and ovarian cysts. While WBC
and neutrophil counts were high in both groups, NLR was sig-
nificantly higher in the adnexal torsion group (19). Soysal et al.
compared the hematological parameters of patients with ad-
nexal torsion with those of patients with ruptured and unruptu-
red ovarian cysts. They found that NLR had no diagnostic value
for the differentiation of ruptured ovarian cysts from adnexal tor-
sion, but found that it may be useful in the differential diagnosis
of unruptured ovarian cysts from adnexal torsion (20).

Hematological parameters have also been studied in patients
with testicular torsion. Gunes et al. reported significantly high
sensitivity and specificity for the NLR in the prediction of testicu-
lar torsion diagnosis (21). NLR has been found to be associated
with the duration of symptoms and may be used as a predictive
factor for testicular viability following testicular torsion.

Platelets, whose primary function is hemostasis, are also
known to play a role in the inflammatory process (22). MPV, a
routine parameter of complete blood count, demonstrates pla-
telet size and activity. It represents not only platelet activation
but also systemic inflammation and infection. In cases of acute
inflammation and thrombosis, platelet production and activation
increases, and the increase in platelets is especially seen in
young and large platelets. Large platelets are known as stress
platelets. This situation causes an increase in MPV levels. As
result of the migration of a majority of the large reactive plate-
lets to inflammatory sites, where they are consumed, and MPV
levels decrease (23). Pro-inflammatory cytokines and acute
phase markers secreted in the inflammatory process may cau-
se reduction in platelet volume by suppressing megakaryopoie-
sis in the bone marrow (24).

Although conflicting results exist in the literature that link both
increased and decreased MPV to inflammation, evidence par-
ticularly derived from prospective trials proposes an increase
in MPV with a risk of thrombosis and low grade inflammatory
conditions. High grade inflammatory diseases, such as active
rheumatoid arthritis, acute pancreatitis and adnexal torsion,
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are commonly reported to be present with low MPV levels
(18,25,26). In our study, the MPV levels in patients with ovarian
torsion were found to be statistically significantly lower than the
control group. MPV was an independent predictor of preopera-
tive ovarian torsion diagnosis and determined an optimal cut-off
value of 10.35fL, with 77.4% sensitivity and 74.2% specificity.

The NLR and MPV are easily measured laboratory markers
used to evaluate systemic inflammation, but these markers can
be associated with many conditions. Chronic diseases such
as hypertension, diabetes mellitus, malignancy and chronic
inflammatory diseases may affect NLR and MPV levels, these
conditions should be taken into account when evaluating these
parameters.

The retrospective nature of the study is a limiting factor. Ano-
ther limitation of the present study is relatively small sample
size. Also we did not include patients with ruptured ovarian
cysts in our study.

The present study demonstrated increased NLR and decrea-
sed MPV values in patients with ovarian torsion. These results
suggest NLR and MPV as an accessible, predictive parameters
in relation to ovarian torsion. We think that beside a careful pre-
operative evaluation including clinical characteristics, ultraso-
nographic features, NLR and MPV may be used for prediction
of ovarian torsion in patients with acute abdominal pain.

CONCLUSION

The parameters, NLR and MPV, together with other inflamma-
tory markers can provide additional information about the diag-
nosis of patients with ovarian torsion and preoperative differen-
tial diagnosis from other acute abdomen cases.
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