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Abstract

Background: Ovarian torsion is a medical emergency caused by ovarian rotation and requires prompt diagnosis and treatment to pre-
vent complications such as ovarian necrosis. In our study, we aimed to predict ovarian torsion by evaluating preoperative neutrophil
percentage-to-albumin ratio (NPAR) and inflammatory parameters among patients with ovarian cyst and ovarian torsion. Methods: This
retrospective study includes 167 patients who underwent surgery for ovarian cysts or ovarian torsion between January 2021 and May
2024 at Konya City Hospital. Clinical characteristics, along with preoperative hematologic and inflammatory parameters, were com-
pared between patients with and without torsion. Results: There was no significant difference in ovarian cyst size or cyst lateralization
between the ovarian cyst and ovarian torsion groups (p = 0.595 and p = 0.932, respectively). Neutrophil percentage, neutrophil count,
white blood cell (WBC) count, NPAR, and neutrophil-to-lymphocyte ratio (NLR) were higher in the ovarian torsion group (n = 83)
compared to the ovarian cyst group (n = 84) (all p < 0.01). Lymphocyte count was lower in the ovarian torsion group. Although the
systemic immune-inflammation index (SII) was higher in the torsion group, the difference was not statistically significant. A correlation
analysis was performed between patient age, ovarian cyst size, and inflammatory parameters in the ovarian torsion group. When the
NPAR cut-off was set at 1.66, high sensitivity (80.7%) and specificity (95.2%) were observed for ovarian torsion. The positive predictive
value (PPV) was 94.3%, and the negative predictive value (NPV) was 83.3%. The area under the curve (AUC) for NPAR was 0.892
(95% confidence interval (CI): 0.837–0.947), indicating strong predictive performance (p = 0.001). Conclusions: The higher levels of
NPAR, NLR, WBC count, neutrophil percentage, and neutrophil count observed in ovarian torsion cases suggest that these parameters
may be useful in diagnosing ovarian torsion. In addition, the high sensitivity and specificity values of NPAR highlights its potential for
future studies in the diagnosis of ovarian torsion.
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1. Introduction

Ovarian or adnexal torsion is a condition in which the
ovary, fallopian tube, or their supporting ligaments twist
around their vascular axis, leading to disrupted blood flow
to these anatomical structures [1]. Although it predomi-
nantly occurs in women of reproductive age, ovarian tor-
sion can affect individuals of any age and is considered a
gynecological emergency. The prevalence of ovarian or
adnexal torsion is 2.7%, making it the fifth most common
gynecological emergency. Approximately 15% of patients
with adnexal torsion present with symptoms during child-
hood. Among patients undergoing emergency surgery for
acute pelvic pain, the incidence of adnexal torsion ranges
from 2.5% to 7.4% [2]. If diagnosis and treatment are
delayed, this gynecological emergency can result in or-
gan dysfunction or even loss [3]. If left untreated, ad-
nexal torsion can result in necrosis of the adnexa and/or
ovary, which may subsequently lead to infection, peritoni-
tis, thrombophlebitis, and organ loss. In the long term, this

may result in infertility. Therefore, it is imperative to imple-
ment a rapid diagnosis and treatment of torsion to prevent
complications and organ loss [4].

The classic presentation includes the sudden onset of
abdominal pain and the presence of an adnexal mass [5].
The most common clinical presentation is pelvic pain, with
approximately 90% of patients reporting this symptom.
Pelvic pain typically manifests suddenly and is of mod-
erate intensity. The second most common presentation is
the presence of an adnexal mass. It has been demonstrated
that 85% of torsion cases are accompanied by an adnexal
mass [6]. In a significant proportion of torsion cases, pelvic
pain is accompanied by nausea and vomiting. In particular,
vomiting as an accompanying symptom in suspected tor-
sion cases is considered a significant indicator of ovarian
torsion [7].

It has been reported that only 38% of patients with
adnexal torsion receive a preoperative diagnosis [8]. The
reported sensitivity of ultrasound for the diagnosis of ovar-
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ian torsion ranges from 46% to 75% [9]. It is important to
note that pelvic magnetic resonance imaging and computed
tomography scanning are not routinely ordered for the di-
agnosis of adnexal torsion. Despite the development of ad-
vanced diagnostic and imaging techniques, the gold stan-
dard for diagnosing torsion remains the intraoperative iden-
tification of the torsioned adnexa. A number of recent stud-
ies have concentrated on the development of laboratory and
imaging tests aimed at facilitating rapid patient treatment
and supporting the diagnosis of torsion [10,11]. A plethora
of markers, including ischemia-modified albumin, serum
D-dimer, heat shock protein-70, pentraxin-3 and C-reactive
protein (CRP), have been examined to evaluate their utility
in the diagnosis of ovarian torsion. However, no standard-
ized result has been established [12].

The white blood cell (WBC) count is a marker of
inflammation within the body. The five types of WBCs
are monocytes, lymphocytes, basophils, eosinophils, and
neutrophils. Leukocytosis associated with adnexal necro-
sis, which occurs in 20% to 55% of patients with adnexal
torsion, may serve as a supportive indicator in suspected
cases of this condition [13]. In a recent study, the pre-
operative WBC count, neutrophil count and neutrophil-to-
lymphocyte ratio (NLR) have been examined for their as-
sociation with adnexal torsion [14]. These markers have
been observed to exhibit elevated levels in patients with ad-
nexal torsion, with varying degrees of sensitivity [14]. The
neutrophil percentage-to-albumin ratio (NPAR) is currently
utilized as a marker for the detection of a systemic inflam-
matory response in numerous diseases. NPAR is a predic-
tive and prognostic marker that is readily accessible, cost-
effective, and employed in numerous diseases with onco-
logical and chronic inflammatory processes. It is calculated
from complete blood count (CBC) and albumin parameters
[15]. These tests can be accessed in all emergency services.
The results can be obtained in a short time, and NPAR can
be calculated. The tests do not incur additional examination
costs, and no further interventional intervention is required
for the patient.

A number of studies have evaluated the preoperative
diagnostic value of inflammatory markers for adnexal tor-
sion. However, the results of the study has been variable,
with differing success rates in detecting adnexal torsion
[14]. The objective of this study is to ascertain whether pre-
operative NPAR can be employed as an accurate diagnostic
tool for torsioned ovarian cysts prior to surgery.

2. Materials and Methods
2.1 Study Design

In this study, data from patients who underwent surgi-
cal intervention for the treatment of ovarian cysts or ovar-
ian torsion at Konya City Hospital were analyzed retro-
spectively. Following ethical committee approval from
Necmettin Erbakan University Clinical Research Ethics
Board (No: 2024/5032), data from patients who underwent

surgery for ovarian cysts and ovarian torsion between Jan-
uary 2021 and May 2024 at the training and research hos-
pital were reviewed. All patient data were processed in ac-
cordance with the principles outlined in the Helsinki Dec-
laration.

2.2 Inclusion Criteria
The study comprised patients who presented to the

clinic during the specified dates and underwent surgi-
cal intervention due to ovarian cysts. The preoperative
hemogram and albumin results, as well as intraoperative
ovarian cyst characteristics and ovarian cyst torsion status,
were obtained for these patients. The diagnosis of ovar-
ian cyst torsion was confirmed through intra-abdominal ob-
servation during the operation. The size, position, and tor-
sion status of the ovarian cyst, along with the preoperative
hemogram, albumin, and CRP results, were meticulously
documented.

2.3 Exclusion Criteria
Patients with a history of acute and chronic inflamma-

tory diseases, a diagnosis of malignancy, or ongoing preg-
nancy, which could influence the study outcomes by caus-
ing changes in inflammatorymarkers and laboratory param-
eters, were excluded from the study. Other gynecological
and surgical conditions that can cause acute pelvic pain,
such as ruptured ectopic pregnancy and appendicitis, were
also excluded from the study to ensure a more accurate as-
sessment of the parameters associated with ovarian cyst tor-
sion.

2.4 Data Collection Methods
The patients were classified into two groups: the ad-

nexal torsion group (n = 83) and the simple ovarian cyst
group (n = 84). The evaluation included a range of hemato-
logical parameters, includingWBC count, neutrophil count,
neutrophil percentage, lymphocyte count, platelet count,
CRP, systemic immune-inflammation index (SII = neu-
trophils (µL) × platelets (µL)/lymphocytes (µL)), NLR
(neutrophils (µL)/lymphocytes (µL)), serum albumin level
(g/L), and NPAR (neutrophils percentage (µL)/serum albu-
min (g/L)). A comparison was made between the clinical
features and preoperative hematological and inflammatory
parameters of patients with and without ovarian torsion.

2.5 Statistical Methods
IBM SPSS Statistics 26 (IBM Corp., Armonk, NY,

USA) was employed to conduct data analysis. The data’s
normality was evaluated using Kolmogorov-Smirnov test
and histograms. The results are presented as the mean ±
standard deviation (SD). Pairwise comparisons of data fit-
ting a normal distribution were conducted using an inde-
pendent sample t-test. For data that did not conform to a
normal distribution, pairwise comparisons were conducted
using the Mann-Whitney U test, and the results are pre-
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Fig. 1. Comparison of simple ovarian cyst and ovarian torsion groups according to NPAR. The mean value for the ovarian torsion
group is higher and exhibits a greater range of variation compared to the ovarian cyst group. NPAR, neutrophil percentage-to-albumin
ratio.

Table 1. Comparison of clinical characteristics between the simple ovarian cyst and the ovarian torsion groups.
Variables Simple ovarian cyst (n = 84) Ovarian torsion (n = 83) t/Z/χ² p-value

Age (years) 30 (9–73) 24 (10–47) 4248 0.001 b

Cyst size (cm) 6.85 ± 3.47 7.10 ± 2.77 0.532 0.595 a

Cyst lateralization
Right 46 (54.8%) 46 (55.4%)

0.007 0.932 c
Left 38 (45.2%) 37 (44.6%)

a Independent t-test (mean ± SD), b Mann-Whitney U test [median (Min-Max)], c Chi-square test n (%). Min,
Minimum; Max, maximum.

sented as the median (minimum–maximum). The categori-
cal data were compared using the Chi-square test or Fisher’s
exact test, and the results are presented as a percentage (n
(%)). A violin plot was employed to visualize the distri-
bution of NPAR results. Pearson correlation analysis was
implemented to assess the relationship between variables.
To evaluate the efficacy of NPAR, SII, and NLR in distin-
guishing ovarian cysts from ovarian torsion, receiver op-
erating characteristic (ROC) analysis was conducted. To
evaluate the diagnostic performance of each parameter, the
area under the curve (AUC) was calculated. Sensitivity,
specificity, negative predictive value (NPV), and positive
predictive value (PPV) were reported as performance met-
rics. The results are presented as two-tailed p-values with a
significance level of 0.05.

3. Results
The median age of patients in the ovarian torsion

group was 24 years (range: 10–47 years), which was sig-
nificantly lower than the median age of 30 years (range: 9–

73 years) in the simple ovarian cyst group (p = 0.001). Cyst
size was not significantly different between the two groups,
with a mean of 6.85 ± 3.47 cm in the simple ovarian cyst
group and 7.10 ± 2.77 cm in the ovarian torsion group (p
= 0.595). The lateralization of the cyst was similar in both
groups, with approximately 55% of the cysts located on the
right side (p = 0.932) (Table 1). The laboratory parameters
analyzed between the adnexal torsion group and the simple
ovarian cyst group included the percentage of neutrophils
(76.47% vs. 60.01%, p = 0.001), neutrophil count (9.14
× 103 vs. 4.94 × 103, p = 0.001), leukocyte count (11.62
× 103 vs. 8.10 × 103, p = 0.001), albumin levels (42.07
g/L vs. 40.13 g/L, p = 0.006), CRP levels (21.87 mg/L vs.
2.10 mg/L, p = 0.013), NPAR (1.82 vs. 1.50, p = 0.001),
and NLR (6.57 vs. 2.11, p = 0.001). However, lymphocyte
count was lower in the ovarian torsion group (1.83 × 103
vs. 2.45 × 103, p = 0.001). The platelet count was 292.39
± 60.24× 103 in the simple ovarian cyst group and 291.94
± 102.64 × 103 in the ovarian torsion group (p = 0.972),
and the SII was 566.9 (236.7–1408.3) in the simple ovarian
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Table 2. Comparison of laboratory characteristics between the simple ovarian cyst and the ovarian torsion groups.
Variables Simple ovarian cyst (n = 84) Ovarian torsion (n = 83) t/Z p-value

Neutrophil percentage (%) 60.01 (42.3–74.5) 76.47 (42.5–93.8) –8.492 0.001 b

Neutrophil count (×103) 4.94 (2.49–10.16) 9.14 (2.8–22.38) –8.149 0.001 b

Lymphocyte count (×103) 2.45 ± 0.82 1.83 ± 0.95 –4.489 0.001 a

Platelet count (×103) 292.39 ± 60.24 291.94 ± 102.64 –0.035 0.972 a

Leukocyte count (×103) 8.10 (4.32–19.06) 11.62 (1.98–26.18) –6.717 0.001 b

Albumin (g/L) 40.13 ± 4.16 42.07 ± 4.86 2.771 0.006 a

a Independent t-test (mean ± SD), b Mann-Whitney U test [median (Min–Max)].

Table 3. Comparison of inflammatory marker characteristics between the simple ovarian cyst and the ovarian torsion groups.
Variables Simple ovarian cyst (n = 84) Ovarian torsion (n = 83) Z p-value

CRP (mg/L) 2.10 (0.00–6.29) 21.87 (0.00–331.10) 0.338 0.013 a

NPAR 1.50 (1.098–1.85) 1.82 (1.182–2.51) –8.754 0.001 a

SII 566.9 (236.7–1408.3) 1596.4 (245.1–7877.3) –7.346 0.001 a

NLR 2.11 (0.977–4.00) 6.57 (0.95–26.79) –8.362 0.001 a

a Mann-Whitney U test [median (Min–Max)].
CRP, C-reactive protein; NPAR, neutrophil percentage-to-albumin ratio; NLR, neutrophil-to-lymphocyte
ratio; SII, systemic immune-inflammation index.

cyst group and 1596.4 (245.1–7877.3) in the ovarian torsion
group (p = 0.001) (Tables 2,3 and Fig. 1).

The violin plot was employed to visualize the distribu-
tion of NPAR results. The mean values and the distribution
of deviations from the mean values of the NPAR results in
patients with simple ovarian cysts and those with torsional
ovarian cysts are shown in Fig. 1. A higher mean value
and a wider distribution range were observed in the ovarian
torsion group (Fig. 1).

Table 4 shows the correlation analysis of age, cyst size,
and inflammatory parameters among all patients. There
was a weak but significant positive correlation between age
and cyst size (r = 0.165, p = 0.033). Cyst size showed a
moderately significant positive correlation with CRP (r =
0.266, p = 0.029). Age had a weak negative correlation
with NPAR (r = –0.206, p = 0.008). Among the inflamma-
tory parameters, CRP had a strong positive correlation with
SII (r = 0.401, p = 0.001) but a weak positive correlation
with NPAR. NPAR exhibited a strong positive correlation
with NLR (r = 0.684, p = 0.001). Additionally, SII showed a
highly significant positive correlation with NLR (r = 0.899,
p = 0.001).

The correlation analysis of age, cyst size, and inflam-
matory parameters among patients with ovarian torsion is
presented. Age did not show a significant correlation with
any parameter. Cyst size demonstrated significant positive
correlations with CRP (r = 0.288, p = 0.036), SII (r = 0.339,
p = 0.002), and NLR (r = 0.266, p = 0.015). Additionally,
CRP showed a significant positive correlation with SII (r =
0.370, p = 0.006). NPAR displayed a positive correlation
with NLR (r = 0.552, p = 0.001). Moreover, a highly sig-
nificant positive correlation was observed between SII and
NLR (r = 0.863, p = 0.001) (Table 5).

Table 4. Correlation of age, cyst size, and inflammatory
parameters in all patients.

Age Cyst size CRP NPAR SII NLR

Age
r

1
p

Cyst size
r 0.165

1
p 0.033

CRP
r –0.008 0.266

1
p 0.945 0.029

NPAR
r –0.206 0.072 0.246

1
p 0.008 0.355 0.043

SII
r –0.142 0.188 0.401 0.619

1
p 0.068 0.015 0.001 0.001

NLR
r –0.148 0.147 0.174 0.684 0.899

1
p 0.057 0.058 0.156 0.001 0.001

r: correlation coefficient; indicates the direction and strength of
the relationship between two variables (ranges from –1 to +1). p
< 0.05 is considered significant.

Table 6 and Fig. 2 evaluate the diagnostic perfor-
mance of NPAR, SII, and NLR in differentiating ovarian
torsion from ovarian cysts. NPAR showed a high sensi-
tivity of 80.7% and specificity of 95.2% at a cut-off of
1.66. The PPV was 94.3%, and the NPV was 83.3%. The
AUC for NPAR was 0.892 (95% confidence interval (CI):
0.837–0.947), indicating strong predictive performance (p
= 0.001). SII demonstrated a sensitivity of 66.2% and a
specificity of 95.2% at a cut-off value of 1130.67. The
PPV and NPV were 93.2% and 74.0%, respectively. The
AUC for SII was 0.829 (95% CI: 0.763–0.896), indicat-
ing a strong predictive performance (p = 0.001). The NLR
showed a sensitivity of 69.8% and a high specificity of
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Fig. 2. ROC analysis of the diagnostic performance of NPAR, SII, and NLR. The diagnostic performance of NPAR, SII, and NLR
in differentiating ovarian torsion from ovarian cysts, with the NPAR value situated at a considerable distance from the reference value
line. ROC, receiver operating characteristic.

Table 5. Correlation of age, cyst size, and inflammatory
parameters in patients with ovarian torsion.

Age Cyst size CRP NPAR SII NLR

Age
r

1
p

Cyst size
r –0.055

1
p 0.621

CRP
r 0.047 0.288

1
p 0.736 0.036

NPAR
r 0.128 0.123 0.201

1
p 0.248 0.268 0.150

SII
r 0.067 0.339 0.370 0.490

1
p 0.549 0.002 0.006 0.001

NLR
r 0.089 0.266 0.115 0.552 0.863

1
p 0.423 0.015 0.414 0.001 0.001

r: correlation coefficient; indicates the direction and strength
of the relationship between two variables (ranges from –1 to
+1). p < 0.05 is considered significant.

97.6% at a cut-off of 3.89. The PPV was 96.6% and the
NPV was 76.6%. The AUC for the NLR was 0.875 (95%
CI: 0.817–0.933), indicating strong predictive performance
(p = 0.001).

4. Discussion
Adnexal torsion is most commonly observed in

women of reproductive age and adolescents [16]. Despite
the critical importance of early diagnosis and treatment, no
biochemical marker for early diagnosis has yet been incor-
porated into routine clinical practice. In the present study,
an evaluation was conducted of alternative markers that
could be used in this regard, and a high diagnostic perfor-
mance result was obtained with NPAR, a marker that has
not been previously evaluated in ovarian torsion.

Adnexal torsion is frequently associated with an ovary
mass that is enlarged beyond normal size. In studies eval-
uating the size of torsioned ovarian cysts, Peña et al. [17]
found that the average diameter of cysts causing torsion was
5.4 cm, while Rousseau et al. [18] found an average diam-
eter of 7.8 cm. In our study, although the average cyst size
was larger in the ovarian torsion group, there was no sta-
tistically significant difference in cyst size between the two
groups. This is a valuable finding, as it demonstrates that
our study was designed to ensure that the comparison be-
tween ovarian torsions and ovarian cysts was not influenced
by cyst size.

The attachment of the left adnexa to the mesosigmoid
makes torsionmore frequently observed in the right adnexa.
In the existing literature, Warner et al. [19] and Peña et al.
[17] reported a similar rate of 71%. Our study yielded a
comparable result, with right-sided ovarian cyst torsion oc-
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Table 6. Diagnostic performance of NPAR, SII, and NLR in prediction of torsion.
Scale Cut point Sensitivity (%) Specificity (%) PPV (%) NPV (%) AUC p-value

NPAR 1.66 80.7 95.2 94.3 83.3 0.892 (0.837–0.947) 0.001
SII 1130.67 66.2 95.2 93.2 74.0 0.829 (0.763–0.896) 0.001
NLR 3.89 69.8 97.6 96.6 76.6 0.875 (0.817–0.933) 0.001
NPV, negative predictive value; PPV, positive predictive value; AUC, area under the curve.

curring in 55% of cases. When comparing the ovarian cyst
and ovarian torsion groups, we found that the lateralization
of the cysts was similar.

Ovarian torsion is associated with a high inflamma-
tory burden. In response to inflammation, inflammatory
markers such as WBC count, neutrophil count, and neu-
trophil percentage may increase [20]. In a study conducted
by Ercan et al. [11], a statistically significant difference
in WBC values was reported among patients diagnosed
with ovarian torsion (p < 0.001). Similarly, Mazouni et
al. [21] observed an increase in WBC count ranging from
36.5% to 64% in patients diagnosed with adnexal torsion.
In our study, we compared inflammatory markers between
the ovarian cyst group and the ovarian torsion group. Our
results demonstrated that the neutrophil percentage, neu-
trophil count, and WBC count were significantly higher
in the ovarian torsion group compared to the ovarian cyst
group.

The lymphocyte count is a straightforward immuno-
logical index that reflects general changes in the immune
system. In the study evaluating preoperative lymphocyte
counts in patients with adnexal torsion, no diagnostic value
was found [22]. However, Lee J et al. [20] and Lee JY
et al. [22] reported that the preoperative lymphocyte count
was lower in the torsion group compared to the non-torsion
group. Similarly, in our study, the lymphocyte count was
also found to be statistically significantly lower in the ovar-
ian torsion group.

The SII is a marker that has been demonstrated to
be effective in showing acute inflammatory responses in
many acute systemic pathologies [23,24]. It can be cal-
culated using hematologic parameters such as neutrophil
count, platelet count, and lymphocyte count. Addition-
ally, it has been found to be significant in predicting the
success of methotrexate in ectopic pregnancy [25]. Fur-
thermore, SII has demonstrated diagnostic and prognostic
value in various diseases as a powerful biomarker reflect-
ing the inflammatory response. In cardiovascular diseases,
high SII levels have been associated with increased mor-
tality and poor prognosis, serving as a risk marker for con-
ditions such as coronary artery disease and stroke [26,27].
High SII values have been associated with poor prognosis
in gynecologic and breast cancers. In particular, it has been
associated with reduced overall and disease-free survival
in ovarian cancer and triple negative breast cancer [28].
Furthermore, SII has been shown to be a potential marker
for predicting the risk of endometriosis, but this associa-

tion may be influenced by factors such as age, education,
and pregnancy history [29]. Consistent with these findings,
our study demonstrated significantly higher SII values in
patients diagnosed with ovarian torsion compared to those
with ovarian cysts. This suggests that SII is a valuable labo-
ratory parameter in distinguishing ovarian torsion and may
aid in its early diagnosis.

The NLR, calculated using hematologic parameters
such as neutrophil and lymphocyte counts, is widely uti-
lized to assess inflammation severity in various systemic
disorders, including cardiovascular diseases, malignancies,
diabetes mellitus, hypertension, and autoinflammatory dis-
eases [30]. NLR has also been identified as a valuable in-
dicator for several gynecological conditions such as pelvic
inflammatory disease, endometriosis, endometrial cancer,
cervical cancer, and ovarian cancer [11]. In studies exam-
ining the diagnostic utility of NLR in ovarian torsion, it was
found that WBC and NLR values were significantly ele-
vated in the ovarian torsion group compared to those with
simple cysts [31,32]. Öksüzoğlu [33] conducted a separate
study comparing preoperative hematologic values in 66 pa-
tients diagnosed with ovarian torsion and those with simple
ovarian cysts, revealing significantly higher mean WBC,
neutrophil, and NLR values in the ovarian torsion group.
Consistent with these findings, our investigation showed
statistically significantly higher mean NLR values in pa-
tients diagnosed with ovarian torsion compared to those
with ovarian cysts.

To assess the predictive value of NLR, which was
found to be elevated in patients with ovarian torsion, Tay-
yar et al. [34] determined the NLR cut-off value for pre-
dicting preoperative ovarian torsion to be 2.9, with an AUC
of 0.770. At this cut-off value, the sensitivity and speci-
ficity were reported as 73.0% and 79.0%, respectively (p<
0.001). In our study, ROC curve analysis showed a statisti-
cally significant ability to predict preoperative ovarian tor-
sion in patients with elevated NLR. The NLR calculated via
ROC analysis demonstrated 69.8% sensitivity and 97.6%
high specificity at a cut-off of 3.89. AUC for NLR was
0.875 (95% CI: 0.817–0.933), indicating robust predictive
performance. While similar sensitivity was observed, the
difference in specificity between the two studies may be at-
tributed to variations in study design, including sample size
and exclusion criteria, as well as the differing cutoff val-
ues analyzed. Further studies with larger sample sizes and
meta-analyses are necessary to reach a more definitive con-
clusion.

6

https://www.imrpress.com


NPAR has been demonstrated to provide valuable in-
sights by evaluating the ratio of neutrophils to serum albu-
min levels in inflammatory conditions [35]. Recent studies
have identified NPAR as a significant marker in the detec-
tion of disease progression involving an increased systemic
inflammatory response and ischemia in a range of diseases
[15,36]. Numerous biomarkers have been examined for
their importance in the clinical picture of ovarian torsion
progressing with inflammatory processes, with the results
of these studies then being analyzed [32–34]. However,
there is a paucity of studies on the value of NPAR in ovarian
torsion. The present study, therefore, analyzed its diagnos-
tic performance in conjunction with that of other previously
investigated markers. In our study comparing ovarian tor-
sion and ovarian cyst groups, NPAR values were signifi-
cantly higher in the ovarian torsion group. A correlation
analysis was conducted to explore the relationship between
NPAR and NLR, a parameter that has previously been rec-
ognized as significant in ovarian torsion patients. The re-
sults revealed a strong positive correlation between NPAR
and NLR. In their study evaluating NPAR and NLR con-
currently, Ferro et al. [36] also noted that NLR was signifi-
cantly lower in the group with lower NPAR values, consis-
tent with our findings. As age increases, an elevated NPAR
is expected, indicating a decline in albumin levels. How-
ever, the observation that NPAR is elevated in the younger
age groupwith documented ovarian torsion further supports
this finding.

In pathologies leading to organ ischemia, elevated in-
flammatory markers may be found due to increased inflam-
mation. Studies have demonstrated that the NLR value,
known to rise in myocardial ischemia, also increases in
ovarian torsion [23,37,38]. In a study conducted on patients
with myocardial ischemia, a high NPAR value was identi-
fied as a significant predictor of mortality [39]. In our study,
an elevatedNPARvaluewas observed in the ovarian torsion
group. However, since the duration of torsion, the number
of torsions, and the necrosis status of the torsioned ovarian
tissue were not evaluated in the current study, it was not
possible to assess the relationship between ischemia level
and NPAR level.

Numerous studies have been conducted to evaluate the
predictive value of inflammatory markers in patients with
ovarian torsion. In a retrospective study by Meller et al.
[40] examining the performance of NLR in detecting ovar-
ian torsion, the cut-off value was set at 3.5, and the PPVwas
found to be 82.6%. Another study reported an NLR cut-off
value of 3.35, with a sensitivity of 62% and specificity of
86% for torsion [23]. In our study, the NLR cut-off value
was determined to be 3.89, exhibiting a sensitivity of 69.8%
and a specificity of 97.6% for ovarian torsion.

When the diagnostic performance of the NPAR was
evaluated, it demonstrated a high sensitivity of 80.7% and
specificity of 95.2% at a cut-off value of 1.66. PPV was
94.3%, and NPV was 83.3%. AUC for NPAR was 0.892

(95% CI: 0.837–0.947), indicating strong predictive perfor-
mance. Although NPAR demonstrates a markedly superior
diagnostic efficacy compared to other markers, no studies
in the existing literature have assessed the diagnostic utility
of NPAR in the diagnosis of ovarian torsion. Consequently,
a comparison could not be made.

With the positive results in our study, NPAR shows
promise for future research as a quick and effective parame-
ter that can be measured in the emergency department with-
out additional equipment or costs, making it highly suitable
for clinical use. However, our study has some limitations,
such as its retrospective nature andmodest sample size. The
inclusion of patient pain levels and the potential clinical
symptoms, including vomiting, was not feasible. Further-
more, the results could not be compared with those of other
markers due to the absence of a reference study on this sub-
ject. The valuable data obtained for use in the diagnosis of
ovarian torsion may lead to prospective studies with larger
participation.

5. Conclusions
In conclusion, these simple and easily accessible pre-

operative serum markers may be useful in emergency sit-
uations when a patient presents to the hospital with acute
lower abdominal pain and adnexal torsion is suspected. In
our study, NPARwas evaluated alongside previously inves-
tigated markers, and it was found to demonstrate superior
performance in diagnosing ovarian torsion in patients with
ovarian cysts. This study is significant as it is the first to as-
sess the diagnostic performance of NPAR in the context of
ovarian torsion, thereby highlighting its clinical utility. The
findings of this study pave the way for multicenter, prospec-
tive, randomized controlled trials on this topic. Ultimately,
this could lead to the introduction of a readily applicable,
rapid, and highly accurate diagnostic tool for ovarian tor-
sion into clinical practice.
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