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Objective
We aimed to determine whether ovarian-preserving surgery for adnexal torsion helps preserve ovarian function 
without increasing the risk of postoperative complications. 

Methods
We retrospectively evaluated 71 women who were surgically diagnosed with adnexal torsion between January 2015 
and December 2019 at Severance Hospital, Yonsei University College of Medicine (ovarian preservation group, 56; 
oophorectomy, 15). Serum anti-Müllerian hormone (AMH) levels measured within 6 months before surgery were 
compared to levels measured 6-24 months after surgery. Surgical findings and postoperative complications were 
compared between the groups.

Results
There was a borderline significant difference in the decrease in serum AMH levels between the oophorectomy group 
and ovarian preservation group before and after surgery. There were no significant differences between the groups 
in terms of fever, infection, or duration of admission. Discoloration of the twisted ovary was found in 27.3% and 
33.3% of the patients in the ovarian preservation and oophorectomy groups, respectively. There was no difference in 
the decrease in serum AMH levels between patients with and those without discoloration.

Conclusion
Ovarian-preserving surgery may not increase postoperative complications in patients with adnexal torsion, even if a 
twisted mass is suspected to be necrotic. Moreover, the ovarian reserve may not be affected by torsion if the ovary is 
preserved. Conservative ovarian surgery can be safely performed to preserve the reproductive potential of women 
with adnexal torsion and cystic masses.
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Introduction

Adnexal torsion is a state in which the adnexa and ovaries 
are twisted at least once in the infundibulopelvic and tubo-
ovarian ligaments. Adnexal torsion can also occur in normal 
ovaries, benign masses, and malignant neoplasms [1-3]. The 
clinical presentation of adnexal torsion is nonspecific, and it 
is diagnosed surgically [4]. The incidence of adnexal torsion 
is 2-15% in women who undergo surgical treatment for ad-
nexal masses; however, the incidence rate is likely underes-
timated, as it is not diagnosed if it is not surgically observed 
[5]. Adnexal torsion can occur at any age; however, it occurs 
most frequently in women of reproductive age, and its inci-
dence rate is lower in premenarchal girls and postmenopaus-
al women [6,7].

The blood supply to the ovary decreases during adnexal 
torsion occurrence, leading to ovarian ischemia. Without im-
mediate treatment, it can progress to ovarian necrosis, which 
reduces ovarian function and fertility damage [8]. Therefore, 
if a patient visiting the hospital for acute abdominal pain is 
suspected of having adnexal torsion, the patient is treated 
with emergency surgery [9]. Oophorectomy was considered 
the standard treatment in the past, with the opinion that 
there was a risk of a thromboembolic event in the presence 
of adnexal torsion or that a necrotic ovary could cause peri-
tonitis or intraperitoneal infections [7,10-17]. In particular, 
in the case of adnexal torsion, because the ovary is enlarged 
and discolored, clinicians often perform oophorectomy be-
cause of concerns about malignant neoplasm [18-20].

Several studies have recommended ovarian-preserving sur-
gery. According to a recent study, even if the color change 
in the ovary resembles that of a necrotic ovary, there are 
few perioperative complications when conservative surger-
ies are performed [7,21]. Studies have also shown that the 
macroscopic appearance of ovaries does not reflect the de-
gree of ovarian ischemia [7,14,21,22]. A recent large-scale 
study found that the incidence of malignancy in adults with 
adnexal torsion was 2.0%. Benign ovarian mass were 12.9 
times (P<0.001) more likely to occur than malignant ovarian  
neoplasms [23]. In particular, in reproductive-aged women, 
oophorectomy can lead to infertility due to decreased ovar-
ian function; therefore, conservative surgery should be con-
sidered [24]. However, many clinicians hesitate to preserve 
the ovary when they encounter a discolored ovary in the 
operation field, fearing possible complications.

This study aimed to analyze the changes in anti-Müllerian 
hormone (AMH) levels and any potential postoperative com-
plications after ovarian preserving surgery in cases with ad-
nexal torsion in premenopausal women. We ought to prove 
that conservative surgery helps to preserve ovarian function, 
even in cases where there is an ovarian color change on in-
traoperative findings.

Materials and methods

The Institutional Review Board of Severance Hospital, Yonsei 
University College of Medicine approved this study (approval 
no. 4-2021-0049). The requirement for informed consent 
was waived due to the retrospective nature of the study. 
This retrospective study included women who were surgi-
cally diagnosed with adnexal torsion between January 2015 
and December 2020 at Severance Hospital, Yonsei University 
College of Medicine, Seoul, Korea. Women with no surgi-
cal findings of adnexal torsion were excluded. Patients with 
bilateral ovarian cysts who had undergone bilateral ovarian 
cystectomy were excluded from the study. Since bilateral 
ovarian cystectomy can affect the function of both ovaries, 
it is challenging to assess ovarian function after preservation 
surgery. Patients without AMH data before or after surgery 
were excluded. Menopausal patients were excluded from the 
study. A total of 71 patients were included in this study: 56 
in the ovarian preservation group and 15 in the oophorec-
tomy group. The following data were collected: age; height; 
body weight; duration of abdominal pain; interval time 
between symptoms and surgery; size and laterality of the 
adnexal mass on preoperative ultrasonography; and preop-
erative laboratory values, including hemoglobin, white blood 
cell, platelet, and AMH levels. Serum AMH levels were deter-
mined within 6 months before surgery and at 6-24 months 
after surgery. Data on the duration of admission, postopera-
tive complications, and postoperative fever were also includ-
ed. Postoperative fever was defined as a body temperature 
≥37.8°C. Experienced obstetrics and gynecology physicians 
performed sonography using an ACCUVIX-XQ (Samsung 
Medison, Seoul, Korea) or Voluson E8 (GE Healthcare, Zipf, 
Austria). The maximum diameter of the adnexal mass was 
measured in centimeters by measuring the largest diameter 
and the diameter perpendicular to it; laterality was also mea-
sured. Each surgery was performed by an experienced gyne-
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cologist with expertise in minimally invasive surgery, making 
it a total of six surgeons. The laterality, size, twisting direc-
tion, degree, and presence of ovarian discoloration as well as 
whether oophoropexy was performed were determined. In 
addition, the operation types and pathologies of the ovarian 
masses were also included.

Patients with serum AMH values both before and after sur-
gery were extracted from the ovarian preservation and oo-
phorectomy groups; 19 patients were included in the ovarian 
preservation group and four in the oophorectomy group. 
For these patients, characteristics by age group, AMH values 
before and after surgery, and AMH changes were compared 
and analyzed. In addition, a partial correlation analysis was 
conducted by controlling for other factors to identify those 
affecting changes in serum AMH levels.

Continuous data are expressed as mean±standard devia-
tion, and categorical data are expressed as numbers of cases 
(percentages). Student's t-test or Mann-Whitney U-test was 
used to compare continuous variables. The chi-squared test 

was used to compare categorical variables between the ovar-
ian preservation and oophorectomy groups. The paired t-test 
or Wilcoxon signed-rank test was used based on normality 
to compare pre-and postoperative serum AMH levels. All sta-
tistical analyses were performed using SPSS version 25.0 (IBM 
Corp., Armonk, NY, USA). A P-value <0.05 was considered 
to indicate statistical significance.

Results

Cases of adnexal torsion in premenopausal women who un-
derwent surgery were divided into ovarian preservation and 
oophorectomy. The baseline characteristics of the patients 
are shown in Table 1. Comparing the oophorectomy and 
ovarian preservation groups, the average age of the oopho-
rectomy group was approximately 8 years. The average body 
mass index (BMI) was 25.69 in the oophorectomy group and 
22.30 in the ovarian preservation group. In the two groups, 

Table 1. Characteristics and postoperative complications of the ovarian preservation group and oophorectomy group

Ovary preserved (n=56) Oophorectomy (n=15) P-value

Age (yr) 28.8±8.58 36.9±11.41 0.01

BMI (kg/m2) 22.30±3.76 25.69±5.74 0.05

Preop AMH (ng/mL) 3.59±3.83 2.44±2.94 0.11

Preop Hb (g/dL) 12.85±1.16 12.72±1.86 0.89

Preop Plt (103/µL) 275.50±115.41 303.26±61.17 0.3

Preop WBC (/µL) 7,922±3,055 8,682±4,395 0.64

Painª) 3.16±1.64 2.35±2.40 0.24

The interval between symptoms to surgery (hours) 49.77±74.44 146.63±430.86 0.08

Postop AMH (ng/mL) 2.98±1.87 1.78±2.08 0.21

Postop Hb (g/dL) 11.10±1.16 10.93±1.90 0.77

Postop Plt (103/µL) 221.90±52.96 238.53±58.40 0.32

Postop WBC (/µL) 8,290±3,399 9,536±2,240 0.03

Size of the twisted ovary (cm) 7.22±2.84 10.97±4.77 0.01

Pregnancy 7 (12.5) 0.0 0.15

Admission duration (days) 2.60±1.00 3.13±2.29 0.57

Postop complication 1 (1.8) 0.0 0.6

Postop fever 12 (21.4) 0.0 0.15

Values are presented as mean±standard deviation or number (%).
BMI, body mass index; Preop, pre-operative; AMH, anti-Müllerian hormone; Hb, hemoglobin; Plt, platelet; WBC, white blood cell; Postop, 
postoperative.
ª)Visual analog scale (VAS) for pain which is a straight line with one end meaning no pain and the other end meaning the worst pain imagin-
able.
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lower abdominal pain was the most common symptom, and 
there was no significant difference in its severity. When ex-
pressed using the visual analog scale (VAS), the average pain 
rating was 2.35 in the ovarian conservation group and 3.16 
in the oophorectomy group.

 Regarding postoperative complications, only one patient 
in the group that underwent ovarian preservation surgery 
experienced complications, resulting in a complication rate 
of 1.8%. The patient had a postoperative wound infection 
in the umbilicus, the laparoscopic insertion site; however, the 
patient recovered with oral antibiotics and conservative man-
agement. No postoperative complications were observed in 
the oophorectomy group. Postoperative fever was confirmed 
in 21.0% of patients in the ovarian preservation group, and 
none of the patients had a postoperative fever in the oopho-
rectomy group. However, all 12 patients with postoperative 
fever in the ovarian preservation group were discharged from 
the hospital without signs of pneumonia, intraperitoneal 
infections, or surgical site infections. The average number 
of days was confirmed as 2.60 and 3.13 in the ovarian pres-
ervation and oophorectomy groups, respectively. Regarding 
postoperative complications, there were no significant dif-
ferences between the two groups in terms of fever (P=0.15), 
infection (P=0.6), or duration of admission (P=0.57).

Preoperative and postoperative AMH levels were compared 
between the two groups. The mean preoperative AMH level 

was 3.59±3.76 in the ovarian preservation group, which was 
higher than the value of 2.44±2.94 in the group that under-
went oophorectomy. The mean postoperative AMH level was 
2.98±1.87 in the ovarian preservation group and 1.78±2.08 
in the oophorectomy group. In Table 2, only patients with se-
rum AMH levels both before and after surgery were extract-
ed, and the amount of serum AMH change was compared 
between the ovarian preservation and oophorectomy groups. 
There were 19 patients in the ovarian preservation group and 
four in the oophorectomy group. There was a significant dif-
ference in the decrease in serum AMH levels before and after 
surgery between the two groups, with a greater reduction 
observed in the oophorectomy group (P=0.004). There was 
no significant difference in the characteristics of the ovarian 
preservation group with those of the oophorectomy group, 
which had serum AMH values both before and after surgery. 

Age is a crucial factor in analyzing changes in serum AMH; 
therefore, the serum AMH values of ovary preserved group 
in Table 2 (n=19) were analyzed by age group (age <20 [n=8], 
20≤ age <30 [n=4], age ≥30 [n=7]). The mean preoperative 
AMH of age under 20 group was 2.71±0.79 and the mean 
postoperative AMH was 3.67±1.86. In the case of 20≤ age 
<30 group, mean preoperative AMH was 6.41±4.41, and 
mean postoperative AMH was 7.45±3.11. In the case of 
age over 30, mean preoperative AMH was 2.15±1.50, and 
mean postoperative AMH was 2.31±1.56. The mean values 

Table 2. Changes in serum AMH and their characteristics in ovarian preserved group and oophorectomy group with serum AMH values 
both before and after surgery

Ovary preserved (n=19)a) Oophorectomy (n=4)a) P-value

Age (yr) 23.89±9.17 36.25±10.17 0.025

BMI (kg/m2) 23.15±4.51 22.28±3.70 0.725

Preop AMH (ng/mL) 3.28±2.65 3.39±4.53 0.949

Postop AMH (ng/mL) 3.96±2.75 1.59±2.30 0.124

Change of serum AMH (ng/dL) 0.68±1.20 -1.80±2.23 0.004

Pain 3.30±31.54 3.00±1.00 0.751

The interval between symptoms to surgery (hours) 83.60±105.10 7.33±4.16 0.238

Twisted angle (degree) 980.52±664.68 720.00±293.93 0.457

Size of the twisted ovary (cm) 9.78±2.39 11.75±4.50 0.214

Admission duration (days) 2.47±0.90 2.20±0.95 0.660

Values are presented as mean±standard deviation.
P-values were determined by Mann-Whitney test for patient with ovarian preservation surgery and with oophorectomy. Differences were con-
sidered statistically significant at P<0.05.
AMH, anti-Müllerian hormone; BMI, body mass index; Preop, pre-operative; Postop, postoperative. 
a)Only patients with serum AMH levels measured before and after surgery were included.
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of preoperative AMH and postoperative AMH were signifi-
cantly higher in the group aged 20-30 (preoperative AMH, 
P=0.017; postoperative AMH, P=0.04). However, the change 
in serum AMH levels was positive in all age groups, and there 
was no statistically significant difference (P=0.374).

Partial correlation analysis was performed by controlling 
for factors that may affect AMH levels before and after sur-
gery (Fig. 1). After controlling for age, BMI, preoperative 
AMH, size of the twisted ovary, and time interval between 
symptoms and surgery, no significant association was noted 
between AMH changes and the size of the rotated ovary  
(r=-0.087, P=0.810) and time interval between symptoms 
and surgery (r=0.099, P=0.785).

Table 3 compares the two groups diagnosed with adnexal 
torsion based on the intraoperative and histological find-
ings. There were no significant differences in the two groups 

in twisted sides or twist angles of the ovary. The incidence 
of adnexal torsion was high in the right adnexa in both the 
groups (60.7% and 66.7% in the ovarian preservation and 
oophorectomy groups, respectively). In addition, there was 
no difference in the average twisted angle (720 degree) 
between the groups. However, the ratio of adnexal torsion 
in the clockwise direction was higher in the oophorectomy 
group, while that in the clockwise direction in the ovarian 
preservation group was 56.3%, and that in the clockwise 
direction in the oophorectomy group was 66.7%. When 
comparing histological findings, mature cystic teratomas 
were the most common in the ovarian preservation group 
(33.9%). Paraovarian and paratubal cysts were observed in 
19.6% of the patients. In the oophorectomy group, the pro-
portion of benign cysts with hemorrhagic infarction was as 
high as 40.0%, and fibromas and serous cystadenofibromas 
accounted for the second largest proportion (13.3%).

When comparing cases in which an ovarian color change 
was noted in the intraoperative findings, ovarian discolor-
ation was observed in 27.3% and 33.3% of patients in the 
ovarian preservation and oophorectomy groups, respectively. 
The rate of change in the serum AMH levels after surgery 
was compared between patients with and without ovarian 
discoloration in the ovarian preservation group (Table 4). In 
patients with ovaries without discoloration, the postopera-
tive serum AMH levels increased by 0.2%, and in those with 
discoloration, the postoperative serum AMH levels increased 
by 40.0%. There was no significant difference in the change 
in serum AMH levels between the two groups (P=0.248).

Table 5 compares patients who had adnexal masses, includ-
ing ovarian cysts, paraovarian cysts, or ovarian solid masses, 
in their actual operative findings to those who underwent 
detorsion surgery only due to adnexal torsion, even though 
there was no adnexal mass at all. There was no difference in 
the degree of abdominal pain reported by the patients when 
they visited the hospital, with an average of three points on 
the VAS scale reported by both the group with ovarian mass 
and the group without ovarian mass. When comparing both 
groups, the ovary size at adnexal torsion was 8.5 cm in the 
group with cysts and 5.0 cm without cysts. The twisting an-
gle was 720 degree in the group with an ovarian mass and 
540 degree in the group without an ovarian mass.

Fig. 1. Partial correlation between serum AMH change and vari-
ables (A) size of the rotaed ovary, (B) time interval between symp-
toms and surgery, as determined by correcting for each variable. 
Control variables: age, BMI, preop AMH, size of the twisted ovary, 
the interval between symptoms to surgery. AMH, anti-Müllerian 
hormone; BMI, body mass index; preop, preoperative.

r=-0.087, P=0.810

r=0.099, P=0.785

Change of serum AMH (ng/dL)

Change of serum AMH (ng/dL)

Si
ze

 o
f t

he
 tw

ist
ed

 o
va

ry
 (c

m
)

In
te

rv
al

 b
et

w
ee

n 
sy

m
pt

om
s 

to
 s

ur
ge

ry
 (h

ou
rs

)

-1

-1

0

0

1

1

2

2

3

3

4

4

-2

-2

16

14

12

10

8

6

4

2

0

450

400

350

300

250

200

150

100

50

0

A

B



www.ogscience.org 567

Euna Choi, et al. Postoperative outcomes of ovarian preserving surgery in adnexal torsion

Table 3. Operation findings and types of operations performed in the ovarian preservation group and oophorectomy group

Ovary preserved (n=56) Oophorectomy (n=15) P-value

Twisted side 0.67

Right 34 (60.7) 10 (66.7)

Left 22 (39.3) 5 (33.3)

Twisted direction 0.58

Clockwise 18 (56.3) 6 (66.7)

Counter-clockwise 14 (43.8) 3 (33.3)

Discoloration 0.65

Yes 15 (27.3) 5 (33.3)

No 40 (72.7) 10 (66.7)

Oophoropexy

Done 6 (10.7)

Not done 50 (89.3)

Type of operation 

Paratubal/parovarian cystectomy 10 (17.9)

Ovarian cystectomy 31 (55.4)

Detorsion only 10 (17.9)

Salpingectomy 5 (8.9)

Pathology  0.003

Mature cystic teratoma 19 (33.9) 2 (13.3)

Endometriosis 1 (1.8) 0.0

Hemorrhagic corpus luteum 3 (5.4) 1 (6.7)

Mucinous cystadenoma 4 (7.1) 1 (6.7)

Serous cystadenoma 3 (5.4) 2 (13.3)

Benign cyst with hemorrhagic infarction 4 (7.1) 6 (40.0)

Paratubal/parovarian cyst 11 (19.6) 0.0

Borderline tumor 0.0 1 (6.7)

Serous cystadenofibroma/fibroma/myoma 1 (1.8) 2 (13.3)

No pathologic finding, detorsion only 10 (17.9)

Values are presented as number (%).

Table 4. Comparison of postoperative serum AMH change rates between patients with ovary discoloration and those without ovary dis-
coloration in the ovarian preservation group

Ovaries with discoloration (n=9) Ovaries without discoloration (n=8) P-value

Change of serum AMH 40.0 (-46.1 to +81.1) 0.2 (-32.5 to +32.7) 0.248

Values are presented as median (minimum-maxium); P-values were determined by the Mann-Whitney test for patients with ovary discoloration 
and those without ovary discoloration in the ovarian preservation group. Differences were considered statistically significant at P<0.05.
AMH, anti-Müllerian hormone.
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Discussion

We compared the characteristics, intraoperative findings, 
and postoperative complications, surgical pathologies in 
women diagnosed with adnexal torsion who underwent 
ovarian preservation surgery and oophorectomy. In addition, 
the degree of ovarian function change in the oophorectomy 
and ovarian preservation surgery groups was compared 
using AMH level analysis. Our study showed that despite 
preserving the ovaries in adnexal torsion, there were no 
postoperative side effects such as thromboembolism or peri-
tonitis. No significant difference was noted in the AMH levels 
before and after surgery in the case of ovarian preservation 
surgery, despite an ovarian color change due to adnexal tor-
sion. Based on the final postoperative pathology results, solid 
masses accounted for approximately 20.0% of the cases in 
the oophorectomy group. Simultaneously, most were cystic 
masses in the ovarian conservation group and only 1.8% 
were solid masses. Therefore, this study recommends further 

ovarian conservation when adnexal torsion is diagnosed in 
premenopausal women and when the ovarian mass is cystic.

In this study, patients diagnosed with ovarian torsion who 
underwent surgical treatment were divided into oophorec-
tomy and conservative surgery groups. The ratio of periop-
erative complications was analyzed, and AMH levels, which 
are indicative of ovarian function, were analyzed before and 
after surgery. The mean preoperative AMH level was lower 
in the oophorectomy group than in the ovarian preservation 
group because the average age was higher than in the oo-
phorectomy group. 

A comparison of patients in the ovarian preservation and 
oophorectomy groups with serum AMH levels both before 
and after surgery showed that the preoperative AMH levels 
were similar between the two groups. Postoperative serum 
AMH levels decreased on average in the oophorectomy 
group, while they increased slightly in the ovary-preserved 
group. In addition, when comparing patients by age in the 
ovarian preservation group, the postoperative serum AMH 

Table 5. Characteristics of patients with and without ovarian mass

With mass (n=61) Without mass (n=10) P-value

Painª) 3 (0-7) 3 (1-6) 0.43

Pregnancy 4 (6.6) 3 (30.0) 0.02

Size of the twisted ovary (cm) 8.5 (2.5-20.0) 5.0 (1.0-7.0) 0.002

Twisted angle (degree) 720 (90-2,520) 540 (180-900) 0.03

Twisted side 0.89

Right 38 (62.3) 6 (60.0)

Left 23 (37.7) 4 (40.0)

Twisted direction 0.8

Clockwise 19 (57.6) 5 (62.5)

Counterclockwise 14 (42.4) 3 (37.5)

Discoloration 0.91

Yes 17 (28.3) 3 (30.0)

No 43 (71.7) 7 (70.0)

Oophoropexy 0.01

Performed 3 (4.9) 3 (30.0)

Not performed 58 (95.1) 7 (70.0)

Postop complication 1 (1.6) 0.0 0.68

Postop fever 9 (14.8) 3 (30.0) 0.23

Values are presented as number (%) or median (minimum-maxium).
Postop, postoperative.
ª)Visual analog scale (VAS) for pain which is a straight line with one end meaning no pain and the other end meaning the worst pain imagin-
able.
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levels tended to increase slightly in all age groups. Further re-
search is needed; however, previous studies have shown that 
the antral follicle count (AFC) of the ovary on the side where 
adnexal torsion was observed was lower after the conserva-
tive surgery compared to before, but AFC recovered to the 
same level as that in the opposite ovary in the 3 months 
after surgery. AMH decreased slightly from the preoperative 
level in the first month after surgery but increased slightly 
from the preoperative level in the third month after surgery 
[25]. Therefore, the slight increase in serum AMH levels after 
conservative surgery in this study showed similarity to that 
reported in a previous study. However, further research is re-
quired to understand the reasons and principles.

Although there were limitations to this study due to the 
small number of patients included, factors, such as the size 
of the twisted ovary or the time interval between symptoms 
and surgery, were not related to serum AMH changes when 
analyzing factors that could affect serum AMH changes. 
Therefore, even if time has passed since the onset of symp-
toms or the size of the ovarian cyst is large, it can be as-
sumed that ovarian function can be preserved through con-
servative surgery.

Several studies have found it challenging to evaluate the 
viability of an ovary with a black-bluish appearance because 
it does not represent the degree of ischemia [7,16,21]. In our 
study, although discoloration of the ovary was noted in the 
operating room, there was no reduction in the patient’s AMH 
level when ovarian preservation surgery was performed. 
Accordingly, although ovarian necrosis is suspected due to 
discoloration, ovarian function is preserved when ovarian 
preservation surgery is performed in reproductive-aged wom-
en with adnexal torsion. Complications after ovarian pres-
ervation surgery were also compared among the patients; 
21.4% of the patients in the ovarian preservation group ex-
perienced fever after surgery, and there was no fever in the 
oophorectomy group. However, even if there was fever after 
surgery in the ovarian preservation group, the patients were 
discharged without any specific findings on the third day 
after surgery. There was no significant difference between 
the ovarian preservation and oophorectomy groups in terms 
of admission duration, with an average of 3 days in both 
groups. In the ovarian preservation group, only one case 
of postoperative complication was identified. In this case, 
the skin infection was caused by a surgical wound. There 
were no symptoms such as abdominal pain or fever other 

than wound discharge, which improved within a few days 
without any specific findings after taking oral antibiotics. In 
addition, radical surgery, including oophorectomy, was often 
performed because of concerns regarding pulmonary throm-
boembolism. However, later studies reported that pulmonary 
thromboembolism after adnexal torsion occurred in only two 
cases in adults, and both cases were in the oophorectomy 
group [13]. There were no cases of thromboembolism or 
intraperitoneal infection in either group. In conclusion, as a 
result of this study, there were no significant difference be-
tween the two groups in postoperative complications.

According to the postoperative biopsy results, benign cysts 
accompanied by hemorrhagic infarction were most com-
mon in the oophorectomy group (40.0%), followed by solid 
masses such as cystadenofibroma/fibroma and intraligamen-
tary leiomyoma (25.0%). In the ovarian preservation group, 
33.9% of the cysts were mature cystic teratomas, 19.6% 
were paratubal or paraovarian cysts, and 17.9% were detor-
sion cases without cysts or masses. In particular, only 1.8% 
of the patients in the ovarian preservation group had solid 
masses. In conclusion, solid masses accounted for 25.0% of 
the oophorectomy group, which was a much larger propor-
tion than that in the ovarian preservation group. In cases of 
adnexal torsion with a solid ovarian mass, oophorectomy is 
performed because of the high incidence of ovarian necrosis. 
Therefore, ovarian preservation is recommended in cases of 
a cystic mass rather than a solid mass when adnexal torsion 
is observed in premenopausal women. Adnexal torsion oc-
curred more frequently in the right ovary in the preservation 
and oophorectomy groups. Notably, the right utero-ovarian 
ligament is physiologically longer than the left, and the sig-
moid colon is present on the left side of the body. Therefore, 
torsion is more likely to occur on the right side.

One limitation of this study is that it was a retrospective 
study of patients who underwent emergency surgery for the 
diagnosis of adnexal torsion; therefore, the sample size was 
small. In particular, because emergency surgery for adnexal 
torsion was performed, the number of cases in which the 
AMH levels before and after surgery could be compared was 
small. In the case of adnexal torsion, it is difficult to conduct 
a prospective study because of the low incidence rate and 
emergency characteristics. However, this study is meaningful 
because, despite its emergence, the degree of preservation 
of ovarian function was compared numerically by checking 
AMH levels before and after surgery. In addition, by tracking 
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the presence or absence of postoperative compositions and 
revealing no significant differences noted between the two 
groups, it was helpful to determine whether clinicians hesi-
tated to perform ovarian preservation because of the fear of 
postoperative complications. We plan to study a larger num-
ber of patients, including a numerical scale, and encourage 
conservative treatment to preserve ovarian function.

Despite the above limitations, we conclude that ovarian-
preserving surgery may not increase postoperative complica-
tions in patients with adnexal torsion, even if a twisted mass 
is suspected to be necrotic. Moreover, the ovarian reserve 
may not be affected by torsion if the ovary is preserved. Con-
servative ovarian surgery can be safely performed in women 
with adnexal torsion and cystic masses to preserve their re-
productive potential, particularly in younger women.
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