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ABSTRACT

OBJECTIVE: The aim of this study was to evaluate complete blood count parameters to predict ovar-
ian torsion in cases presented with ovarian mass.

STUDY DESIGN: Pre-operative demographic data and complete blood count parameters of 72 patients,
who were operated on preliminary adnexal torsion and diagnosed as adnexal torsion with a benign ovar-
ian cyst (Study group) were retrospectively compared with those of 77 patients who were operated with
an indication of persistent benign ovarian cysts without torsion (control group) at Zeynep Kamil Women
and Children’s Health Training and Research Hospital and Department of Obstetrics & Gynecology at
Erciyes University Medical Faculty between 2011 and 2015. Complete blood count parameters were uti-
lized to predict ovarian torsion cases.

RESULT: Neutrophil (AUC=792, p=<0.001), white blood cell (AUC=787, p=<0.001) counts and neu-
trophil/lymphocyte ratio (AUC=770, p=<0.001) were significant predictors for adnexal torsion. Optimal
cut off value for white blood cell, neutrophil count and neutrophil/lymphocyte ratio were 8.3x103 (72%
sensitivity, 73% specificity), 5.5x103 (73% sensitivity, 76% specificity), 2.9 (73% sensitivity, 79% speci-
ficity) respectively.

CONCLUSION: Among all the parameters white blood cell count, neutrophil/lymphocyte and neutrophil
count were the most powerful predictors for real adnexal torsion cases. Simple blood count parameters
detailed evaluation may help clinicians to confirm or rule out adnexal torsion in cases presented with
ovarian cyst and adnexal mass.
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Introduction

A complete or partial rotation of the ovary, adnexal torsion,
is one of the most common gynecologic emergencies and may
affect females of all ages and may result in ischemia and necro-
sis of the ovary (1,2). An early diagnosis and intervention are
mandatory to preserve ovarian function and to prevent associ-
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ated morbidity. An early diagnosis can be made according to
the results of combination of symptoms, signs and ultrasound
findings. However, in majority of the cases certain diagnosis is
not that much easy due to the nonspecific symptoms.
Ultrasound scans have limited value with a sensitivity of 46 to
75% in the diagnosis of ovarian torsion (3,4). There is no well-
defined serum biochemical marker having role in determining
adnexal torsion. Adnexal torsion was showed to result in in-
flammatory response determined in histological sections (5).
White blood cell count is a potential indicator for inflamma-
tion in the body. The five types of white blood cells are mono-
cytes, lymphocytes, basophils, eosinophils and neutrophils.
Studies have concluded that there is an increase in white blood
cell counts in adnexal torsion cases (6). Some studies assessed
the predictive value of hematologic inflammatory markers in-
cluding neutrophil/lymphocyte ratio, red cell distribution
width and platelet distribution width, to predict some malig-
nancies or other pathologies resulted in inflammatory re-
sponse (7). Neutrophil/lymphocyte ratio has shown to be ele-
vated in response to stress-related systemic inflammation (8).

The aim of this study was to evaluate complete blood
count parameters to predict ovarian torsion in cases presented
with ovarian mass.
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Material and method

Study protocol: In this retrospective study, 156 women un-
derwent surgical exploration due to adnexal mass. Study group
consisted of women suspected to have ovarian torsion (n=72),
where as there were 77 subjects with persistent ovarian mass
scheduled for ovarian cystectomy. Institutional review board
approved the study protocol. A detailed medical history was
obtained, and then all subjects underwent a complete physical
examination. A complete blood count was assessed in each
case, transvaginal and/or pelvic ultrasonography was per-
formed to all patients with suspected ovarian cysts, by the same
experienced gynecologist. Ovarian torsion was suspected in
cases with acute intermittent lower abdominal pain,
accompanied by nausea and vomiting and if the ultra-
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Results

Study group consisted 72 patients with laparoscopically
confirmed ovarian torsion (Study group) where as 77 women
accepted to be the control group, which consisted of cases
without adnexal torsion determined by laparoscopy.
Comparison of some demographic and clinical parameters be-
tween groups revealed significant differences with regard to
age (37 vs. 27), gravidity (2.4 vs. 1.3), parity (1.8 vs. 1.04) and
number of alive children (1.8 vs. 1.04) and miscarriage (0.5
vs. 0.2). Comparison of clinical parameters was shown in
Table 1. Neutrophil (AUC=792, p=<0.001), white blood cell

Table 1: Comparison some complete blood count parameters between

sound examination revealed adnexal pathology.
Exclusion criteria were any systemic disease includ-
ing cardiovascular, endocrinological, metabolic, in-
flammatory and autoimmune disorders and cases con-
firmed to have appendicitis. After laparoscopic surgi-
cal exploration, seven cases with non-gynecological
pathology were excluded from the study. In majority
of the cases ovarian-conserving surgery or oophorec-
tomy was performed, depending on the patient’s age,
nature of the cyst or adnexal pathology and the degree
of necrosis on the ovary. After the operation, 72
women confirmed to have adnexal torsion. The pa-
tients’ demographic features, complete blood count
parameters such as hematocrit, hemoglobin concen-
tration, lymphocyte, platelet, and neutrophil counts
were recorded and analyzed to predict cases with ad-
nexal torsion.

Outcomes: The primary outcome was a correct
diagnosis of torsion using one or more of the hema-
tologic inflammatory parameters among females
with ovarian cysts and lower abdominal pain.

Laboratory methods: A complete blood count
was taken in an EDTA blood tube, stored at 4°C, cen-
trifuged for 10 min at 4000 rpm, and the plasma was
separated. The red cell distribution width, platelet
cell distribution width and neutrophil/lymphocyte
ratio were measured using a Beckman Coulter
Automated CBC Analyzer (Beckman Coulter Inc.,
Fullerton, Miami, FL).

Statistics: All the data was analyzed by SPSS
Version 15 (IBM, Chicago, IL). The values are ex-
pressed as percentages or mean SD. Continuous vari-
ables were compared by independent samples t test
or Mann Whitney-U test. The prognostic perform-
ance of the hematologic inflammatory variables was
measured with receiver operating characteristic
curves. The sensitivity, specificity, positive likeli-
hood ratio and negative likelihood ratio were calcu-
lated using different cut-off values. A value of p
<0.05 was considered significant.

groups
Groups n |Mean |Std. Std. Error
Deviation | Mean
White blood cell count Control 77 7.2 21
(10%/mm?) Torsioned | 72|  10.3 3.4 < 0.001
# of Neutrophil Control 77 4.6 1.9
(10%mm?) Torsioned | 72 7.9 3.6 /<0.001
# of Basophil Control 77 0.04 0.03
(10%/mm?d) Torsioned | 72|  0.05 0.04 | 0.342
# of Eosinophil Control 77 0.1 0.06
(10%mm?) Torsioned | 72|  0.07 0.09 | 0.037
# of Lymphocyte Control 77 1.9 0.6
(10%/mm?3) Torsioned | 72 2.1 3.7/0.861
# of Monocyte Control 77 0.4 0.1
(10%mm?) Torsioned | 72 0.5 0.2/0.232
Red blood cell count Control 77 4.3 0.3
(10%mm?3) Torsioned | 72 4.1 0.5/0.008
Hemoglobin Control 77 12.2 1.7
(gr/dL Torsioned | 72|  11.4 1.5/0.062
Hematocrit (%) Control 77 37.1 4.8
Torsioned | 72 34.5 4.3/0.033
Mean corpuscular Control 77 84.9 8.5
volume (%) Torsioned | 72|  85.2 5.3/0.920
Mean corpuscular Control 77 27.9 3.1
hemoglobin Torsioned | 72|  28.1 2.1/0.830
Mean corpuscular hemo- | Control 77 32.8 1.1
globin concentration Torsioned | 72|  33.1 1.1]0.647
Red cell distribution width | Control 77 15.2 2.5
Torsioned | 72 14.5 2.710.320
Platelet #(mm3 Control 771295000 | 103345.2
Torsioned | 72| 130205 | 172956.4 | < 0.001
Mean platelet volume (fl) | Control 77 8.8 1.2
Torsioned | 72 8.3 1.1]0.154
Neutrophil/lymphocyte | Control 77 2.8 2.2
ratio Torsioned | 72 6.3 4.6|<0.001
Platelet/lymphocyte ratio | Control 77 170.9 110.9
Torsioned | 72| 104.2 156.7 | 0.003
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(AUC=787, P=<0.001) counts and neutrophil/lymphocyte
ratio (AUC=770, p=<0.001) were significant predictors for
adnexal torsion (Figure 1). Optimal cut off value for white
blood cell, neutrophil count and neutrophil/lymphocyte ratio
were 8.3x103 (72% sensitivity, 73 % specificity), 5.5x103 (73
% sensitivity, 76% specificity), 2.9 (73% sensitivity, 79%
specificity) respectively. Odds ratios for WBC >8.3x103,
number of neutrophil >5.5x103, neutrophil/lymphocyte >2.9
for ovarian torsion were 6.6 (95 % CI, 3.2-13.5), 7.5 (95% CI,
3.6-15.5), 9.3 (95% CI, 4.4-19.6) respectively.
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Figure 1: ROC curve of neutrophil, white blood cell count and
neutrophil/lymphocyte ratio to predict torsioned adnexa.

Discussion

In this study, we tried to predict ovarian torsion among
cases underwent laparoscopic surgery due to adnexal mass by
some complete blood count parameters including hematocrit,
hemoglobin concentration, lymphocyte, platelet, neutrophil
counts, neutrophil/lymphocyte and platelet/lymphocyte ratios.
Our data analysis revealed significant associations between
white blood cell, neutrophil count and neutrophil/lymphocyte
with ovarian torsion. In a recently published study on this
issue, authors concluded that the neutrophil/lymphocyte ratio
might have diagnostic and prognostic value in determining
torsioned ovarian cysts (9). In their study, authors also showed
RDW to be significantly increased in cases with adnexal tor-
sion, consistent with their result we found lower RDW values
in cases with torsioned adnexa but the difference did not reach
statistical significance in our study, may be due to the small
sample size.

Ovarian torsion is seen in 2.7% of all gynecologic emer-
gencies (1). It results from adnexal rotation around the in-
fundibulopelvic ligament and the uteroovarian ligament, and
obstruction of the arteria and vena ovarica. Ovarian failure
may develop in cases with delayed intervention due to the
ovarian necrosis (10).

In majority of the cases right adnexa become torsionedz
(11). Clinical and medical assessment, symptoms, physical
examination and ultrasound evaluation give some clue for the
diagnosis of ovarian torsion. However, the diagnosis of ovar-
ian torsion can be challenging due to the nonspecific symp-
toms and low sensitivities of the diagnostic tools. A certain di-
agnosis can be made only at surgical exploration by seeing the
twisted ovarian stalk. Ultrasonography is the most frequently
used screening method for the diagnosis of adnexal torsion.
Ultrasonographic findings of adnexal torsion include abnor-
mal ovary positions, ovarian expansion with fluid retention,
ovarian or adnexal cysts and free liquid in a cul-de-sac.
Doppler ultrasound assessment has some value for the diag-
nosis of ovarian torsion. However, in the study by Oltmann et
al., in 46% of children with ovarian torsion, the preoperative
ultrasound findings were interpreted as normal (12). In an-
other study it was claimed that, despite the existence of torsion
in the ovaries, Doppler ultrasonography provides normal re-
sults in 60% of the cases due to the dual blood supply nature
(13). The absence of any specific clinical findings could cause
diagnostic issues and poor preoperative accuracy (14).
Therefore, due to the necessity of experienced staff for
Doppler and clinical assessment for the diagnosis and mini-
mally invasive approach, some difficulties can be experienced
during nightshifts. So cheap and easily available tests are
needed to make certain diagnosis and prompt intervention es-
pecially during nightshifts. Timely diagnosis and minimally
invasive approach are particularly important for fertile young
patients. Some serum markers have been proposed to be used
for ovarian torsion diagnosis including interleukin-6 (IL-6),
tumor necrosis factor-alpha, interleukin-8, and E-selectin, au-
thors concluded that the IL-6 levels might assist in the prompt
diagnosis of ovarian torsion and allow a timely surgical inter-
vention (15). However, IL-6 does not seem to be useful as it is
expensive and cannot easily be measured. So complete blood
count parameters were analyzed to predict various types of
disorders result in inflammatory response (16-20). Generally it
is expected to see some infarcts in ovarian tissue of cases with
torsioned adnexa. There are some data on this issue indicating
that the higher peripheral leukocyte and neutrophil counts, but
not lymphocyte counts may be associated with larger tissue in-
farct volumes (21).

Another surgical emergency that result in inflammatory re-
sponse, acute appendicitis, is not uncommon during preg-
nancy but can be difficult to diagnose. A previous study eval-
uated the neutrophil/lymphocyte and platelet/lymphocyte ra-
tios adjunct to conventional diagnostic indicators of the dis-
ease to diagnose acute appendicitis during pregnancy. And
also mean white blood cell counts and CRP levels were shown
to be higher in women with proven acute appendicitis than in
those of control groups. Study proposed that in addition to
routine diagnostic methods, neutrophil/lymphocyte and
platelet/lymphocyte ratios increased the accuracy of the diag-
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nosis of acute appendicitis in pregnant women (22). Due to
this data we excluded the cases with appendicitis diagnosed
during surgical exploration.

Recently, neutrophil/lymphocyte has been widely ana-
lyzed to determine the degree of inflammation in some sys-
temic disorders including cardiovascular diseases, malig-
nancy, diabetes mellitus, hypertension and auto inflammatory
diseases (23). Neutrophil/lymphocyte ratio has been reported
to be a positive marker for a series of diseases including en-
dometriosis, endometrial cancer, pelvic inflammatory disease,
preterm birth, ovarian cancer, cervical cancer, gestational tro-
phoblastic disease, ovarian hyperstimulation syndrome
(OHSS), endometrial hyperplasia, gestational diabetes,
preeclampsia and uterine sarcoma (24). According to our liter-
ature search, there are few studies published that utilized these
markers for ovarian torsion diagnosis, authors claimed that
low systemic inflammatory response due to ischemia was
found to result in neutrophilia and the relative lymphopenia by
cortisol-induced stress response (25). Consistent with our
study, study by Yilmaz et al showed that the neutrophil count
of the patients with a torsioned ovarian cyst increased signifi-
cantly compared with that of the control group, but the lym-
phocyte count decreased, in their study authors concluded that
the neutrophil/lymphocyte might have diagnostic and prog-
nostic value in determining torsioned ovarian cysts (9).

Retrospective nature and the small sample size are the
major disadvantages of this study.

In conclusion, among all the parameters white blood cell,
neutrophil count and neutrophil/lymphocyte were the most
powerful predictors for real adnexal torsion cases. A simple
blood count parameters detailed evaluation may help clini-
cians to confirm or rule out adnexal torsion in cases presented
with ovarian cyst and adnexal mass.
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