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ABSTRACT
Aim: Ovarian torsion (OT) is one of the common gynecologic emergencies in reproductive age women. In our study, it is aimed 
to make a retrospective evaluation of OT cases developed after controlled ovarian stimulation (COH) for in vitro fertilization 
(IVF) treatment.
Material and Method: This retrospective study was carried out in an IVF clinic between January 2015- December 2020 . Ten 
cases who definitely diagnosed as OT were included in this study. The medical records of these patients were examined. Data 
were analyzed according to demographic, clinicopathological, and sonographic findings. 
Results: Ten of 5186 IVF patients developed OT (10/5186; 0.19%) and all OT cases were PCOS. The mean age of OT patients was 
27.3±4.1years and the mean body mass index (BMI) was 23.5±6.2 kg/m2 respectively. The mean number of retrieved oocytes 
was 21.46±4.12. The average diameter of the twisted ovaries of patients was 121.4±56.1 mm. Laparoscopy was performed in all 
OT patients for detorsion of the ovaries. It was found that OT occurred more frequently on the right side (8/10; 80%).
Conclusion: OT is more common in cases with polycystic ovary syndrome (PCOS). The risk of OT is reduced by decreasing 
gonadotropin dosage as well as retrieved number of oocyte. Also, prefering frozen-thawed embryo transfer can decrease OT risk 
in PCOS patients.
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INTRODUCTION
In vitro fertilization (IVF) is a sequence of steps which 
starts with controlled ovarian hyperstimulation (COH) 
which is provided by exogenous gonadotropins (1). 
Polycystic ovary syndrome (PCOS) is the most common 
endocrine disorder of reproductive-aged women and 
IVF is also performed  in PCOS patients resistant to all 
other alternative treatments. The aim of COH is to obtain 
as many good quality oocytes as possible (2). The ideal 
stimulation regimen for IVF should have minimal side 
effects, the lowest cycle cancellation rates, the least drug 
cost, easy monitoring, and single pregnancy should be 
achieved ultimately (3). Ovarian reserve should be clearly 
evaluated in every woman in whom IVF is planned. 
The number of antral follicles and Anti-müllerian 
hormone (AMH) levels are two important factors for 
determination of gonadotropine regimen. Applying the 
same protocol for each case limits the success of the 
treatment. The development of acute abdominal pelvic 

pain shortly after assisted fertility treatment is often 
attributed to hyperstimulation of the ovaries. Ovarian 
torsion (OT) is one of the most common gynecologic 
emergencies in reproductive age women. The prevalence 
is 2–3% of all gynecological emergencies and it is the fifth 
most common surgical emergency (4). OT progresses 
with impaired circulation of ovarian peduncle by circling 
around its own axis incompletely or completely. Similar 
to other vascular pathologies, reduced venous return, 
extension of the ovaries, interstitial haemorrhage and 
oedema occur in in OTs. Partial ovarian rupture, ischemia 
and necrosis with subsequent arterial flow deterioration 
are observed. Diagnosis and treatment may be delayed 
because clinical findings in this process are nonspecific 
findings such as sudden abdominal pain, nausea, 
vomiting, leucocytosis, and fever (5,6). Various methods 
such as inflammatory markers, grey scale ultrasonography, 
Doppler ultrasonography and tomography are used 
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to help in the diagnosis of OT. However, diagnosing 
accurately is often difficult due to nonspecific findings 
(7,8). An increase in the number of white blood cells 
(WBC) is frequently used clinically as an indicator of 
inflammation, and some studies have also presented that 
there was an increase in the number of WBCs in cases 
of OT (9). Furthermore, many inflammation-based 
scoring systems such as thrombocyte-lymphocyte ratio, 
prognostic nutritional index and neutrophil-lymphocyte 
ratio (NLR) have been used to predict the prognosis of 
inflammatory diseases (10). The final diagnosis of torsion 
is made by direct observation of the rotated ovary or 
adnexa with laparoscopy or laparotomy. Diagnostic 
values of clinical findings and laboratory tests are limited. 
Therefore, partial or complete loss of function of ovarian 
tissue may be caused in case of any delayed or incorrect 
diagnosis (11). The aim of this study is to evaluate women 
developing OT after COH for IVF treatment.

MATERIAL AND METHOD 
The study was approved by the Ethical Committee of 
Beykoz University (Date: 21/12/2020, Decision No: 
2020/4). All procedures were carried out in accordance 
with the ethical rules and the principles of the Declaration 
of Helsinki. 

This retrospective case-control study was carried out in 
an IVF clinic between January 2015- December 2020 . 
The medical records of 5186 IVF patients were examined 
and 1207 of these patients were PCOS. Ten cases who 
definitely diagnosed as OT were evaluated in this study. 
All OT patients were PCOS resistant to other treatments. 
None of the patients were pregnant because we prefer 
frozen-thawed embryo transfer in all PCOS patients to 
decrease ovarian hyperstimulation syndrome (OHSS) 
risk. Our OHSS prevalence is less than 1% because of 
all freze strategy and analog trigger use. More than 20 
oocytes were retrieved in 8 of 10 OT cases. None of the 
OT cases had ovarian cysts or OT history before COH 
treatment. We followed up the patients till the start of 
third menstrual cycleLaparoscopy was performed in all 
cases for treatment and we didn’t perform ooferectomy 
in any cases and they were treated conservatively with 
ovarian detorsion. All patients were discharged at post-
operative second day without any complication.

Data were analyzed according to demographic, 
clinicopathological, and sonographic findings. The 
patients were informed that previous patient files would 
be used during the research. They were free to be enrolled 
and leave the study at any time, and there would not be 
any research expense claimed to the family or social 
security institution, and individual information would 
be kept confidential.

Stimulation Protocol
In all PCOS patients, the COH were performed using 
the GnRH antagonist (Cetrotide, 0.25 mg, Merck 
Serono, İstanbul, Turkey) with a combination of rFSH 
(Gonal-F, Merck Serono, İstanbul, Turkey) and ovulation 
induction with GnRHa (0.2 mg, GonapeptylVR , Ferring 
Pharmaceuticals Ltd., Mumbai, India) . Oocyte collection 
was performed 35-36 hours after the ovulation induction. 
The vitrification of blastocysts were performed using 
the Cryotop method, as described by the manufacturer 
(Kitazato, BioPharma Co. Ltd., Fuji, Japan).

Statistical Analysis
The statistical data analysis was conducted through SPSS 
(Statistical Package for the Social Sciences) 23.0 package 
program(SPSS Inc., Chicago, IL, USA). The categorical 
measurements were summarized as numbers and 
percentages. Continuous measurements, on the other 
hand, were summarized as mean and standard deviation 
(median and minimum-maximum when needed). 

RESULTS
Ten of 5186 IVF patients had OT (10/5186; 0.19%) and all 
OT cases were PCOS. The mean age of OT patients was 
27.3±4.1 years and the mean body mass index (BMI) was 
23.5±6.2 kg/m2 respectively. The mean number of retrieved 
oocytes was 21.46±4.12. The average diameter of the twisted 
ovaries of patients was 121.4±56.1 mm. Laparoscopy was 
performed in all OT patients for detorsion of the ovaries. 
It was found that OT occurred more frequently on the 
right side (8/10;80%). Ovarian edema, abnormal adnexal 
positions, free fluid in the pouch, and absence/decreased 
blood flow in the ovary, occurred in 3, 5, 10, and 4 cases, 
respectively. The period between oocyte pick-up(OPU) 
and OT changed between 2-10 days. Table shown 
complete blood count features of cases . It was determined 
as a result of analysis that mean Red distrubution width 
(RDW) value of the patients was 15.3±6.5% and platelet 
distribution width (PDW) values were determined as 
15.9±2.7 fL while mean platelet volume (MPV) values 
were 8.0±1.1 fL. It was also determined that the neutrophil 
levels of the patients were 10.9±3.2% and the lymphocyte 
levels were 1.4±0.7%. The mean Neutrophile lymphocyte 
ratio (NLR) value of the patients who were included in the 
study was found to be 11±8.2. 

Table. Complete blood count features of cases
Mean±SD Mdn (Min-Max)

WBC(×1000/mL) 13100.4 ± 3270.1 12500 (7800-21000)
RDW (%) 15.3±6.5 13.9 (12.1-39,2)
PDW (fL) 15.9±2.7 16.6 (6.2-17.2)
Neutrophile (%) 10.9±3.2 11.4 (6.1-17.3)
Lymphocyte (%) 1.4±0.7 1.2 (0.5-3.2)
NLR 11.0±8.2 7.1 (3.6-29.6)
MPV (fL) 8.0±1.1 7.8 (6.6-10.1)
WBC:White blood cell , RDW: Red distrubution width, PDW: platelet distribution 
width , NLR :Neutrophile lymphocyte ratio) , MPV: Mean platelet volume
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DISCUSSION
We found increased risk of OT in PCOS patients 
undergoing IVF treatment. Ovarian stimulation is the 
predisposing factor for OT  by increasing the ovarian 
weight and volume. OT should be suspected and excluded 
in any woman who has undergone COH for IVF and 
admits with a complaint of severe abdominal pain. Any 
delay in diagnosis and treatment may cause ovarian 
ischemic necrosis (12). Symptoms are nonspecific, and 
there may be severe and localized right or left lower 
abdominal pain and palpable bulk and peritoneal 
findings can be faced with. According to Shadinger et al. 
(13) all patients (100%) had abdominal pain as the main 
symptom, while 85% of them had vomiting, 56% of them 
had leucocytosis, and 18% had a recorded fever. Also, in 
our patients the only consistent symptom was abdominal 
pain which is localized in the lower abdominal quadrant. 
Similar to Sahlu’s (14) study the age of the OT patients 
was between 23-31 years. Laboratory tests which are 
requested at the diagnosis stage should include a complete 
blood count (CBC) and a complete metabolic panel. If 
the torsion is causing bleeding and inflammation, CBC 
may indicate anemia or leucocytosis as a response. 
These laboratory abnormalities are not specific and the 
laboratory values will appear normal in torsion most of 
the time (15). In our cases there was no anemia but 7 
(70%) of the cases had leucocytosis. In a study, the increase 
in the leucocyte count of patients who were diagnosed 
with adnexal torsion was found to be 36.5-64% (15). Eriç 
et al. (16) found in their study that the leucocyte count 
was found to be significantly higher in patients with 
ovarian torsion than the patients in the other groups. 
NLR is studied as a biomarker in cardiovascular diseases, 
malignancy, diabetes, hypertension, autoimmune 
diseases, gynaecology and obstetric diseases (17-20) 
Soysal et al. (21) conducted a study and presented that 
NLR can be used in the discrimination of preoperative 
ovarian cysts and torsion, but it has no diagnostic value 
in discriminating ovarian cyst rupture and torsion. It was 
found in a study by Eriç et al. (16) that the NLR values in 
the group with OT were found to be significantly higher 
than the other groups. Similarly to this study, we also 
found high NLR value (11.0±8.2) in our study. Despite 
the studies emphasizing that the increase in MPV and 
RDW expansion in inflammatory cases such as acute 
appendicitis, there are also some other studies pointing 
that there is no relationship between adnexal torsion 
and MPV (21). A study which was carried out by Eriç 
et al. (16) revealed that there was no difference between 
groups according to RDW and MPV.In our study, the 
mean RDW was 15.3±6.5% while the mean MPV was 
found to be 8.0±1.1. In agreement with previous results, 
we found that OT occurred more frequently on the right 
side (8/10; 80%) (22,23).

Because right infundibulopelvic ligament is longer 
than the left one and the descending colon has a 
protective nature on the left side .The frequency of OT 
is increased in women undergoing ovulation induction 
with gonadotropins, especially in those with OHSS. 
Three studies determined the incidence of OT after 
IVF to be 0.08–0.13% (24-26). A few case reports of 
OT associated with PCOS have been reported, but the 
correlation between PCOS and OT is not strongly shown 
(27,28). But in our study all of the 10 cases were PCOS. 
This might be due to the increased size of the ovary, 
and resulting hypermobility of ovaries during COH. . 
Enlarged cystic ovaries because of ovarian stimulation, 
especially when complicated by OHSS, may predispose 
ovaries to torsion (29-31). When patients conceive after 
COH and in the setting of OHSS, the ovarian cysts persist 
and this increases the risk of an OT (26). Mashiach et al. 
(31) (1990), investigating 201 ovarian stimulation cycles 
complicated by OHSS, found 15 (7.5%) patients to have 
the complication of unilateral OT. In contrast to this 
study,OT risk is very low in our patient group (0.19%) 
because of widely used freeze-all strategy. Similarly,in a 
study conducted by Berkkanoğlu et al. (32) OT risk was 
low in freeze-all group.

We didn’t perform oopherectomy in any cases and there 
was no embolisation after detorsion. The conservative 
surgical management of OT should be encouraged 
to ensure the preservation of ovarian function.In any 
suspicion for OT, diagnostic laparoscopy should be 
indicated to preserve ovarian function and future fertility.

Limitations of the study: The low number of patients and 
retrospective study design were among the limitations of 
our study.

CONCLUSION
It is concluded that OT is more common in the cases 
with PCOS. The risk of OT is reduced by decreasing 
gonadotropin dosage as well as retrieved number of 
oocyte. Also,prefering frozen-thawed embryo transfer 
can decrease OT risk in PCOS patients.
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