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SUMMARY
OBJECTIVE: Adnexal torsion is an important gynecological emergency due to nonfrequent but possible adverse reproductive outcomes. 

There is no specific laboratory marker to support the preoperative diagnosis or that can be used clinically. The aim of this study was to 

investigate the diagnostic values of platelet, neutrophil, lymphocyte, and red cell markers as an early indicator of ovarian torsion.

METHODS: This retrospective study included 28 female patients who were treated surgically for adnexal torsion between August 2010 

and July 2020, and 29 control group women. The demographic data and routine hematological values of patients were compared for 

adnexal torsion prediction.

RESULTS: There were no differences between the groups in terms of the platelet count, platelet distribution width, red cell distribution 

width, and mean platelet volume values, and there were no differences in the demographic data. Statistical differences were found 

among white blood cell, hemoglobin, hematocrit, neutrophil and lymphocyte counts, neutrophil/lymphocyte ratio, and platelet/lymphocyte 

ratio, and 81.5% sensitivity and 82.1% specificity were identified for neutrophil/lymphocyte ratio 2.45 (area under the curve AUC 0.892; 

95%CI 0.808–0.975; p<0.001). Odds ratio for neutrophil/lymphocyte ratio was 2.62 (95%CI 0.861–7.940, p=0.029).

CONCLUSION: According to the regression analysis, neutrophil/lymphocyte ratio was found to be the most beneficial among all blood 

count parameters for the pre-diagnosis of AT. 
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INTRODUCTION
Adnexal torsion (AT) is defined as the complete or partial twist-
ing of the suspensory ligament that provides vascular support 
to the ovary and extends from the pelvic side wall. In case of 
torsion, low-pressure venous and lymphatic flow is disturbed, 
initially causing growth and edema in the ovary. As torsion 
continues, it affects the arterial flow leading to thrombosis, 
ischemia, and hemorrhagic infarction.

Adnexal torsion is a rare condition, and it can be observed 
at any age and ranks fifth among all the emergency surgical 
indications with a rate of 2.7%1,2. In contrast, 15% of surgically 
treated adnexal masses are caused by torsion3. AT is diagnosed 

clinically, and its diagnosis can be supported by imaging meth-
ods. Its final preoperative diagnosis is challenging due to the 
lack of specific symptoms. Various laboratory markers have been 
used for the preoperative diagnosis; however, a specific marker 
has yet to be found4. Since it is a gynecological emergency 
showing various levels of inflammatory response and throm-
bosis due to vascular stasis, increased nonspecific inflamma-
tory markers in local and systemic circulation can be identified 
which have been used for preoperative AT diagnosis in many 
studies4,5. The first and the simplest test requested for patients 
who presented with acute abdomen is a complete blood count 
(CBC). This test can provide us with numerous inflammatory 
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markers. The most important ones are the mean platelet vol-
ume (MPV), neutrophil/lymphocyte ratio (NLR), red cell dis-
tribution width (RDW), platelet distribution width (PDW), 
and platelet/lymphocyte ratio (PLR)6-8.

In our study, whether CBC parameters can be used to pre-
dict AT, which is a pathology-inducing inflammatory response, 
is investigated.

METHODS
Hospital information management systems and surgery records 
were analyzed retrospectively, and 28 women, who were diag-
nosed with AT and whose diagnosis was confirmed surgically 
between August 2010 and July 2020, were included in this 
study. A total of 29 women who were admitted to the hospi-
tal during the same period without any condition formed the 
control group. Ethical approval for the study was received from 
the Ethics Committee of Adiyaman University.

Inclusion criteria
Women aged between 18–45, who were presented with lower 
abdominal pain with adnexal mass detected during assessment, 
who were operated on with a pre-diagnosis of AT, and who had 
an intraoperative diagnosis, were included.

Exclusion criteria
Women with a history of inflammatory disease, such as sys-
temic lupus erythematosus, familial Mediterranean fever, and 
rheumatoid arthritis; a positive pregnancy test; renal or hepatic 
failure; diabetes mellitus; hypertensive disease; hemoglobinop-
athy; a history of myocardial infarction or thrombosis; detec-
tion of acute appendicitis during radiological assessment; or 
other possible causes, such as urinary tract infection, during 
laboratory assessment were excluded.

Factors, such as age, patient complaints, parity, body mass 
index (BMI), CBC parameters (hemoglobin [Hgb] and hema-
tocrit [Hct]), leukocyte count (%), lymphocyte count, platelet 
count, MPV, PDW, RDW, NLR, and PLR, were taken into 
consideration for assessment. Surgical consent was taken from 
all patients before the procedure.

Early diagnosis of AT was based on the findings of a phys-
ical examination, and ultrasonography (USG) was used as a 
supportive evaluation. In ultrasound imaging, isolated ovarian 
growth, a cyst or solid ovarian mass, presence of fluid in pouch 
of Douglas, or lack of blood flow in ovarian parenchyma were 
interpreted as possible AT. Following the early diagnosis, diag-
nostic laparoscopy was performed on patients depending on 
their medical condition and the technical equipment of the 
operating room. Patients with ovarian torsion were evaluated 

for this study. All pathological materials collected from patients 
were sent for examination.

Blood samples
All assessments were initiated 1 h after blood collection. Venous 
blood samples taken from the antecubital region with the 
vacutainer system (BD, Becton, Dickinson and Co., Franklin 
Lakes, NJ, USA) and placed into ethylenediaminetetraacetic 
acid (EDTA) anticoagulant-containing tubes (BD Vacutainer®, 
K2E 5.4 mg; BD, Plymouth, UK) were analyzed using the 
Cell-Dyn Ruby (Abbott Park, IL, USA) hematology analyzer.

Statistical analysis
Statistical analysis of data was performed using SPSS for Windows 
23.0 (IBM Corp., Chicago, IL, USA). The Mann-Whitney U 
test was performed to compare the continuous variables of the 
two groups. The χ² test was performed to compare categorical 
data. Data were presented as mean±standard deviation. p<0.05 
was considered statistically significant.

RESULTS
When 28 women in the AT group were compared with 29 women 
in the control group, no difference was identified in terms of 
age, BMI, and parity. Preoperative color Doppler ultrasound 
revealed loss of ovarian parenchyma blood flow in 18 patients 
(75%). In terms of CBC, platelet count, MCV, RDW, PDW, 
and MPV were similar in both the groups (p>0.05; Table 1). 
Compared with the control group, white blood cell, neutro-
phil count (%), NLR, and PLR of the AT group were higher. 
However, Hgb, Hct, lymphocyte count, eosinophil count, and 
basophil count were lower in the AT group.

In the logistic regression analysis performed to predict AT, 
only NLR was able to predict AT (p<0.001, Nagelkerke R 
square: 0.637). Odds ratio for NLR was 2.62 (95%CI 0.861–
7.940, p=0.029). In the receiver operator characteristics (ROC) 
curve analysis performed (Figure 1), it was identified that NLR 
could be used to predict AT with 81.5% sensitivity and 82.1% 
specificity when the cutoff value is 2.45 (AUC 0.892; 95%CI 
0.808–0.975, p<0.001).

DISCUSSION
Adnexal torsion is a very rare cause of acute pelvic pain when 
compared with other gynecological emergencies such as pelvic 
inflammatory disease and hemorrhagic ovarian cyst, and there 
are many contradictions to its diagnosis2,9. Diagnosis is often 
made with detailed medical history, physical examination fol-
lowed by suspicion, and ultrasound findings that support the 
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diagnosis. It is most commonly seen in the reproductive age 
group but it can also occur during prepubertal and postmeno-
pausal periods. Clinical findings are nonspecific. In 85% of the 
cases, pelvic pain is accompanied by nausea, vomiting, low-
grade pyrexia, and sinus tachycardia10,11. However, in rupture 
cases accompanied by torsion, intra-abdominal hemorrhage 
may occur with severe clinical findings. AT mostly presents 
itself as an acute event on top of a chronic condition (der-
moid tumor or ovarian hypertrophy like in polycystic ovary 
syndrome [PCOS])12. In this study, to support the diagnosis 
and to identify risk groups, a strong correlation was identified 
with an ovarian cyst larger than 5 cm, which was included in 
the scoring system13. The other four parameters are based on 
clinical findings.

The traditional approach to AT is surgery. The most com-
mon surgical approach is partial or complete oophorectomy 
or salpingo-oophorectomy, but in some cases, detorsion or 
oophoropexy can also be performed. A very rare procedure is 
the shortening of the utero-ovarian ligament14,15. It is quite a 
rare procedure due to expectant management and possible dan-
gers due to a conservative approach. Especially in intermittent 

torsion, delayed diagnosis or misdiagnosis can lead to a decrease 
in or the loss of the reproductive capacity of the ovary10.

Adnexal torsion may present different images in the ultra-
sound. Ovarian growth (the most common finding), mass, 

Table 1. Demographic data and laboratory results of the groups.

Torsion Control
p-value

n=28 n=29

Age (year; mean±SD) 30.2±11.7 33.1±11.2 0.295

BMI (kg/m2; mean±SD) 26.2±6.1 25.7±4.1 0.911

Parity (mean±SD) 3.9±2.5 2.8±1.5 0.094

WBC (×103/μL; mean±SD) 12.7±8.9 7.4±1.6 <0.001

Hemoglobin (g/L; mean±SD) 11.9±2.1 13.5±1.4 0.002

Hematocrit (%; mean±SD) 35.8±6.1 40.6±4.1 0.002

Platelet count (×103/μL; mean±SD) 249.4±62.5 277.3±57.3 0.057

MCV (fL; mean±SD) 82.5±7.9 86.7±6.4 0.122

MCHC (g/L; mean±SD) 33.8±5.1 32.5±1.4 0.219

RDW (%; mean±SD) 12.8±2.0 12.6±1.3 0.861

MPV (fL; mean±SD) 8.5±1.5 8.4±1.4 0.955

PDW (fL; mean±SD) 19.6±1.9 19.4±1.6 0.350

Neutrophil (%; mean±SD) 76.5±12.1 58.4±7.5 <0.001

Lymphocyte (%; mean±SD) 17.4±9.6 33.2±7.2 <0.001

Eosinophil (%; mean±SD) 0.44±0.65 0.86±0.89 0.004

Basophil (%; mean±SD) 0.70±0.49 0.97±0.33 0.001

NLR (mean±SD) 7.13±5.89 1.91±0.69 <0.001

PLR (mean±SD) 19.8±13.0 8.8±2.6 <0.001

n: number of patients; BMI: body mass index; WBC: white blood cells; MCV: mean corpuscular volume; MCHC: mean corpuscular hemoglobin 
concentration; RDW: red cell distribution width; MPV: mean platelet volume; PDW: platelet distribution width; NLR: neutrophil–lymphocyte ratio; 
PLR: platelet–lymphocyte ratio.

Figure 1. The receiver operator characteristics (ROC) curve 
analysis.
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free fluid in the pouch of Douglas, peripheral follicles in the 
enlarged ovary, and curling in the vascular pedicle in gray-
scale ultrasound, a solid mass with hypo–hyperechoic areas 
are the findings that suggest torsion16,17. Ovarian growth can 
be defined as the diameter of the ovary being >4 cm (or >20 
cm3)16. The vortex-like appearance of blood flow in the curled 
ovarian vascular pedicle in color Doppler ultrasound is called the 
“whirlpool sign.” Even though its presence is almost pathogno-
monic for AT, it occurs in 13–80% of cases18. Another import-
ant color Doppler ultrasound finding is blood flow loss in the 
ovarian parenchyma; various studies detected this condition in 
60–100% of cases5,17. Computed tomography (CT) and mag-
netic resonance imaging (MRI) can also offer useful informa-
tion of AT19. However, their use has been limited due to high 
costs and because they do not offer any additional information 
compared with USG. For this reason, we did not use CT or 
MRI for diagnosis in any patient.

A CBC is performed on all patients admitted to the emer-
gency room with acute pelvic pain for infection, inflamma-
tion, and anemia diagnosis. In addition, there is no single 
or combined marker that can be used for preoperative diag-
nosis in cases suspected of AT. The most commonly used 
markers are C-reactive protein (CRP), interleukin-6 (IL-6), 
interleukin-8 (IL-8), and tumor necrosis factor-α (TNF-α). 
However, they have low sensitivity and specificity for use by 
themselves in diagnosis4,5,20.

Adnexal torsion causes various degrees of inflammation 
and inflammatory responses, and the idea that these would 
be reflected in laboratory assessments is the basis of our study. 
Routine CBC has caused interest due to easy obtainability of 
inflammatory markers that require no additional cost. No sig-
nificant difference was found between AT and control groups in 
terms of MPV, PDW, and RDW values. This result is in paral-
lel with some studies in the literature while contradicting with 
others21,22. This contradiction may be caused by three issues: 

I.	 lack of laboratory standardization, 
II.	 natural changes to parameters investigated during tor-

sion/detorsion, and 

III.	normal morphological changes to existing cells during 
the period between torsion and diagnosis. 

Conversely, in line with the literature, leukocyte count was 
found to be high in the AT group as it is an inflammatory condi-
tion. Low counts of Hgb and Hct in the patients in our study were 
caused by intra-abdominal hemorrhage, which are identified during 
surgery in the majority of patients, as evidenced from patient files. 

The ratios such as NLR and PLR are important inflamma-
tory markers23. Our study investigated possible changes to these 
parameters as AT causes various levels of inflammatory pro-
cesses. Study data reveal that both NLR and PLR increase sig-
nificantly in torsion cases. In the inflammatory process, there is 
an increase in neutrophil and platelet levels in the blood which 
serve as mediators in the cellular battle and recovery; lympho-
cytes gather on the ischemic tissue surface, and their levels 
decrease in the blood to limit inflammation and improve recov-
ery, leading to relative lymphopenia. We considered that these 
cellular changes are the reasons why NLR and PLR increase. 
Detailed assessment describes us that for AT cases, the critical 
level is 2.45, and the risk of AT increased by 2.6-fold above 
2.45. At the same time, 81.5% sensitivity and 82.2% specific-
ity were identified for values above 2.45 (Figure 1). We con-
sidered that these values can be used by a clinician to support 
the pre-diagnosis of AT in suspected cases following physical 
examination and imaging.

As a result, it has been shown in our study that NLR can 
be used as inflammatory markers for routine AT assessment in 
laboratories. Studies involving more cases will be able to offer 
more information.
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