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Background: To compare the rate of malignancy in adnexal masses
with benign appearance on ultrasound and low Risk of Malignancy
Index (RMI) based on their rate of growth. Methods: All patients in our
obstetrics and gynecology practice undergoing surgery between 2015
and 2020 for adnexal masses with only benign appearance on ultra-
sound were analyzed. Ultrasound findings of the adnexa up to 3 years
prior to surgery, cancer antigen 125 (CA-125) levels and RMI were eval-
uated. Results: Patients ranged in age from 22 to 84. All adnexal
masses appeared benign on ultrasound using International Ovarian
Tumor Analysis (IOTA) Simple Rules. CA-125 levels ranged from 4 to 127
U/mL. The RMI ranged from 7 to 127 (200 is indicative of malignancy).
Ultrasound findings up to three years prior to surgery were available
for 43 patients. In 39 patients, the adnexal mass grew slowly, and
the histopathology was benign. In 4 patients, the adnexal mass grew
rapidly (increased in size by more than 50% or first appeared in 6–
12 months prior to surgery), and all were found to have borderline
or early stage ovarian/tubal carcinomas. The rate of malignancy was
9.3%. Conclusions: Despite benign appearance on ultrasound and low
RMI, adnexal masses with a rapid rate of growth were associated with
a risk of malignancy of 9.3%.
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1. Introduction

Adnexal masses are a common problem facing obstetri-
cians/gynecologists in practice and although most of these
masses will prove to be benign, it is important to identify
the ones more likely to be malignant while avoiding over-
treatment of those likely to be benign. Masses with a high
likelihood of being malignant require rapid further evalua-
tion and proper surgical planning, either primary referral to a
gynecologic oncologist, intra-operative surgical consultation
as deemed necessary, or a discussion with the patient that a
second surgery may be needed if the mass is found to be ma-
lignant [1].

The discrimination between benign and malignant ad-
nexal masses has long been challenging and findings such
as pelvic exam, tumor marker, and diagnostic imaging (i.e.,
computer tomography (CT) scan, ultrasound, MRI) taken
alone have inadequate sensitivity and specificity [2, 3].

Efforts to improve on discrimination of individual tests
led to the development of algorithms combining tumor
markers, clinical factors, and ultrasound findings. One such
algorithm is the Risk of Malignancy Index (RMI), initially
described by Jacobs et al. [4] in 1990. This index uses the
CA-125 level, menopausal status and ultrasound features to
calculate a score above which the likelihood of malignancy is
higher. A higher score is associated with menopausal status,
higher CA-125 levels and ultrasound findings such as bilat-
erality, solid areas, multilocularity, and ascites. The RMI 1 of
Jacobs et al. [4] with a cut-off of 200 showed a sensitivity of
85% and specificity of 97% in discriminating between malig-
nant and benign lesions. The Risk ofMalignancy Index 1 and
subsequent modifications are simple, practical, and sensitive
tools which have entered clinical practice after being studied
and validated in larger patient cohorts [5–9].

Among imaging modalities, transvaginal ultrasound re-
mains the method of choice for evaluating adnexal masses,
based on its ease, availability, and patient tolerance. Other
methods, such as CT scan and MRI, are not superior for the
initial evaluation and are reserved for further evaluation in
patients when the suspicion for malignancy is high to assess
for lymph node enlargement, peritoneal disease, or possible
distant metastases [3, 10–12].

Many research efforts have been made into using ultra-
sound morphologic criteria and scoring algorithms to dif-
ferentiate between benign and malignant adnexal masses.
In 2005, the International Ovarian Tumor Analysis (IOTA)
group described two models (M1 and M2) based on a logis-
tic regression analysis of clinical and ultrasound parameters
collected in a standard fashion in a large patient cohort by ex-
perienced sonographers in a small number of centers using
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a common protocol. The larger model M1, using 12 param-
eters, achieved a sensitivity of 93% and a specificity of 76%
in distinguishing between benign andmalignant masses [13].
To obtain a simpler and clinically useful model, the IOTA
group found in a later analysis that 10 of the ultrasound pa-
rameters had the highest predictive value and were easily and
widely applicable. This set of 10 ultrasound findings—the
Simple Rules—was published in 2008 [14]. Five were indica-
tive of benign masses: unilocular; solid components with the
largest being <7 mm; smooth; multilocular with largest di-
ameter<10 cm; presence of acoustic shadows; no blood flow.
The other five were indicative of malignancy: irregular solid
tumor; presence of ascites; >4 papillary structures; irregu-
lar multilocular solid tumor with largest diameter >10 cm;
strong blood flow signal.

Several studies have validated the Simple Rules prospec-
tively [15, 16] and a 2014 systematic review andmeta-analysis
found the IOTA Simple Rules algorithm to be the best risk
assessment algorithm, with a sensitivity of 0.93 [95% confi-
dence interval (CI), 0.89–0.95] and a specificity of 0.81 [95%
CI, 0.76–0.85] based on pooled data [17]. One drawback of
the Simple Rules is that approximately 25% of adnexal masses
cannot be classified, either because none of the rules apply or
because rules from both benign and malignant categories ap-
ply. Despite this drawback, the Simple Rules remain one of
best simple tools to assess 75% of adnexal masses for the like-
lihood of being benign or malignant [18].

Among adnexal masses judged to be benign according to
ultrasound appearance, using different models including the
IOTA Simple Rules, the risk of malignancy is very low (less
than 1–8%) [19–21]. The rate at which a benign-appearing
adnexal mass grows has not been described as a risk factor for
malignancy and this observation is the basis of this report.

2. Methods

All patients in our obstetrics and gynecology group prac-
tice found to have a presumably benign adnexal mass re-
quiring surgery between 2015 and 2020 were reviewed for
the evaluation. Patients with presumably malignant adnexal
masses were referred directly for surgery in gynecologic on-
cology centers and were not considered for the analysis.
Forty-eight masses were classified as benign according to ul-
trasound findings using IOTA Simple Rules and formed the
study group. Benign masses could have only benign criteria
and none of the malignant. Benign criteria are: unilocular
masses; masses with solid components the largest being <7
mm; smooth, multilocular masses with a maximum diame-
ter<10 cm; presence of acoustic shadows and no blood flow.
Approximately 10 masses, presumably benign, could not be
classified according to the Simple Rules and were not included
in the analysis.

Benign-appearing masses were initially followed by ultra-
sound, if asymptomatic and small (<3 cm). The indications
for surgery included patient symptoms (pain, pressure, ab-

normal bleeding), persistence or changes on ultrasound (i.e.,
growth or morphologic features).

Ultrasound exams were performed by the three practice
partners (gynecologists each having over 15 years of sonog-
raphy training and experience) following a generally standard
procedure. The exam was begun transvaginally with a Gen-
eral Electric (GE) Voluson, 730 Pro or Voluson E6 6.5 MHz
transvaginal probe and if themasswas too large to be assessed
transvaginally, a transabdominal approach was performed.
Color Doppler was performed at low velocity (5–10 cm/s),
low pulse repetition frequency and high sensitivity settings.

A total of forty-eight consecutive cases meeting the cri-
teria were found and included in the evaluation. Because of
its retrospective chart review nature of data which is anony-
mous and personally unidentifiable, IRB and ethics approval
was not required.

Ultrasound findings of the adnexa up to 3 years prior to
surgery and CA-125 levels when available were reviewed.
The ultrasound findings (adnexalmassmorphology) were as-
sessed by the authors and described according to standard ter-
minology and definitions as described by Timmerman et al.
[22] in 2000.

A Risk of Malignancy Index was calculated using the fol-
lowing formula: RMI 2 (Risk of Malignancy Index) = M ×
U × CA-125 according to Tingulstad et al. [5], where M
(menopausal score) is 1 point for premenopausal patients or
4 points for postmenopausal patients. Menopause is defined
as>1 yr amenorrhea or age>50 if status post hysterectomy.
The ultrasound score (U) is based on the ultrasoundmorpho-
logic criteria: bilaterality, solid areas, multilocularity, ascites
and metastases. For 0–1 criteria, U = 1, for >2 criteria, U =
4. CA-125 levels are measured in U/mL. CA-125 levels were
not performed in every patient, but rather at the discretion
of the treating physicians.

A rapid rate of growth was defined when a mass increased
in size by more than 50% in 6–12 months or when a mass
felt to indicate surgery first appeared 6–12 months prior to
surgery.

3. Results
Between 2015 and 2020, forty-eight patients in our obstet-

rics and gynecology group practice (consecutive cases) were
operated for adnexal masses benign in appearance on ultra-
sound according to IOTA Simple Rules. Patient character-
istics, types of surgery performed, and histology results are
shown in Table 1 (Ref. [5, 14]). CA-125 levels, when per-
formed, and the Risk of Malignancy Index 2 [5] are also re-
ported in Table 1. Small, asymptomatic, benign-appearing
masses were followed initially with serial ultrasound. Once
patients became symptomatic or masses grew larger than 3
to 4 cm, the indication for surgery was made. The histology
confirmed benign pathology such as endometriosis, benign
teratoma, cystadenoma etc. in most cases.
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Table 1. Adnexal mass ultrasound findings, CA-125, risk of malignancy index, surgery performed and histology.
Case

number
Menopausal

status
Histology

Ultrasound 0–6
mo prior

Ultrasound 6–12
mo prior

Ultrasound 12–18
mo prior

Ultrasound 18–24
mo prior

Ultrasound 24–36
mo prior

CA-125
(U/mL)

Risk of Malignancy Index 2
(Tingulstad et al. [5])

1 Pre-menopausal Mucinous Ov CA pT1aN0L0V0G3 9 cm B2 Adnexal mass Adnexal ultrasound
wnL

Adnexal ultrasound
wnL

127 1× 1× 127 = 127

2 Post-menopausal Serous borderline tumor of left
ovary pT1a

4.5 cm B2 Adnexal
mass

3.0 cm B2 Adnexal
mass

Adnexal ultrasound
wnL

25 4× 1× 25 = 100

3 Pre-menopausal Left ovarian endometriosis cyst 5.3 cm B3 Adnexal
mass

4.0 cm B3 Adnexal
mass

N/A

4 Pre-menopausal Left ovarian endometriosis cyst 3.0 cm B3 Adnexal
mass

2.2 cm B1 Adnexal
mass

N/A

5 Post-menopausal Right ovary with adenomatoid and
mesothelial hyperplasia and serosal

cyst

2.8 cm B1 Adnexal
mass

2.2 cm B1 Adnexal
mass

2 cm B1 Adnexal mass N/A N/A

6 Post-menopausal Para-ovarian cyst right 3 cm B1 Adnexal mass 3 cm B1 Adnexal mass 2.8 cm B1 Adnexal
mass

12 4× 1× 12 = 48

7 Pre-menopausal Right ovarian dermoid cyst 5.3 cm B4 adnexal
mass

4 cm B4 adnexal mass N/A

8 Post-menopausal Left ovarian cystadenoma 2.6 cm B1 Adnexal
mass

1.8 cm B1 Adnexal
mass

N/A

9 Pre-menopausal Bilateral ovarian dermoid cysts 3.8 cm B3 Adnexal
mass

3 cm B3 adnexal mass N/A

10 Post-menopausal Right ovary with serous inclusion
cyst

5.3 cm B4 adnexal
mass

N/A

11 Pre-menopausal Left ovarian endometriosis cyst 7 cm B2 + B3 Adnexal
mass

6.3 cm B2 + B3
Adnexal mass

2.8 cm B3 Adnexal
mass

N/A

12 Pre-menopausal Left ovarian endometriosis cyst 3.4 cm B3 adnexal
mass

3.1 cm B3 adnexal
mass

2.9 cm B3 adnexal
mass

3 cm B1 adnexal mass 2.5 cm B1 adnexal
mass

65 1× 1× 65 = 65

13 Pre-menopausal Right ovarian dermoid cyst 5.3 cm B3 adnexal
mass

2.59 cm B3 adnexal
mass

1.7 cm B3 + B5
adnexal mass

N/A

14 Pre-menopausal Serous papillary cystadenoma of the
left ovary

3.4 cm B4 adnexal
mass

3.4 cm B4 adnexal
mass

3.1 cm B1 adnexal
mass

N/A

15 Post-menopausal Left ovarian mucinous cystadenoma 3.8 cm B4 adnexal
mass

3.6 cm B1 adnexal
mass

3.8 cm B1 adnexal
mass

3.3 cm B1 adnexal
mass

9 4× 1× 9 = 36

16 Pre-menopausal Left ovarian endometriosis cyst 5.5 cm B3 adnexal
mass

5 cm B3 adnexal mass N/A

17 Post-menopausal Right serous ovarian cyst 5.5 cm B1 Adnexal
mass

5.2 cm B1 Adnexal
mass

4.7 cm B1 Adnexal
mass

N/A

18 Pre-menopausal Ovarian theca luteal cyst 5.4 cm B4 Adnexal
mass

4 cm B4 Adnexal mass 3.4 cm B4 Adnexal
mass

3.1 cm B1 Adnexal
mass

N/A

19 Pre-menopausal Ovarian endometriosis cyst 3.5 cm B3 Adnexal
mass

2.9 cm B3 Adnexal
mass

N/A

20 Pre-menopausal Right para-ovarian cyst 4.3 cm B3 Adnexal
mass

4.2 cm B3 Adnexal
mass

3 cm B1 Adnexal mass N/A
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Table 1. Continued.
Case

number
Menopausal

status
Histology

Ultrasound 0–6
mo prior

Ultrasound 6–12
mo prior

Ultrasound 12–18
mo prior

Ultrasound 18–24
mo prior

Ultrasound 24–36
mo prior

CA-125
(U/mL)

Risk of Malignancy Index 2
(Tingulstad et al. [5])

21 Pre-menopausal Benign ovarian cystic teratoma 3.8 cm B2 Adnexal
mass

3 cm B2 Adnexal mass 7 1× 1× 7 = 7

22 Post-menopausal Right ovarian fibroma 3.2 cm B1 Adnexal
mass

2.8 cm B3 Adnexal
mass

2.6 cm B3 Adnexal
mass

8 4× 1× 8 = 32

23 Post-menopausal Right ovarian cystadenoma 4.9 cm B4 Adnexal
mass

4 cm B1 adnexal mass N/A

24 Pre-menopausal Serous borderline tumor of the right
ovary, pT1a NxL0V0R0

6 cm B2 Adnexal mass Adnexal ultrasound
wnL

N/A

25 Pre-menopausal Right ovarian mucinous
adenofibroma

3.8 cm B2 adnexal
mass

3.1 cm B1 adnexal
mass

3.2 cm B1 adnexal
mass

26 1× 1× 26 = 26

26 Pre-menopausal Right ovarian desmoid cyst 3.2 cm B3 adnexal
mass

3.0 cm B3 adnexal
mass

N/A

27 Pre-menopausal Sactosalpinx bilaterally 7 cm and 4 cm B1
Adnexal masses

7 cm and 3.5 cm B1
adnexal masses

6.6 cm and 4 cm B1
adnexal masses

N/A

28 Post-menopausal Simple cyst 4.6 cm B4 adnexal
mass

4.3 cm B4 adnexal
mass

4.2 cm B4 adnexal
mass

2.7 cm B1 adnexal
mass

N/A

29 Post-menopausal Hyalinized follicular cyst 3.8 cm B4 adnexal
mass

Same 2.9 cm B1 adnexal
mass

Same N/A

30 Pre-menopausal Endometriosis cyst 5.6 cm B3 adnexal
mass

Same Same 6 cm B3 adnexal mass 26 1× 1× 26 = 26

31 Post-menopausal Serous cyst adenofibroma of the
right ovary

6.7 cm B1 adnexal
mass

5.7 cm B1 adnexal
mass

5.7 cm B1 adnexal
mass

4 4× 1× 4 = 16

32 Post-menopausal Serous cystadenoma of the right
ovary

3.2 cm B1 adnexal
mass

2.8 cm B1 adnexal
mass

1.9 cm B1 adnexal
mass

N/A

33 Post-menopausal Tubal hydatid cyst 4 cm B1 adnexal mass 5 cm B1 adnexal mass N/A
34 Post-menopausal Serous adenofibroma of both

ovaries
1 cm and 3 cm B1
adnexal masses

18 4× 1× 18 = 72

35 Post-menopausal Corpus albicans cysts bilaterally 1.7 and 1.9 cm B3
Adnexal masses

N/A

36 Pre- menopausal Right ovary with serosal cyst, left
paratubal cyst

6.6 cm B3 adnexal
Adnexal mass

N/A

37 Pre-menopausal Mucinous cystadenoma 6 cm B3 Adnexal mass N/A
38 Pre-menopausal Left ovarian pseudocyst 9 cm B4 adnexal mass 8.8 cm B4 + B5

adnexal mass
N/A

39 Post-menopausal Serous fallopian tube cancer
pT2pN0M0G3

9 cm B4 adnexal mass Same Adnexal ultrasound
wnL

Adnexal ultrasound
wnL

24 4× 1× 24 = 96

40 Pre-menopausal Left ovarian endometriosis cyst 4.5 cm B3 + B5
adnexal mass

3.2 cm B3 adnexal
mass

21 1× 1× 21 = 21

41 Pre-menopausal Left ovarian endometriosis cyst 8 cm B3 adnexal mass 6.9 cm B3 adnexal
mass

5.2 cm B3 adnexal
mass

N/A
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Table 1. Continued.
Case

number
Menopausal

status
Histology

Ultrasound 0–6
mo prior

Ultrasound 6–12
mo prior

Ultrasound 12–18
mo prior

Ultrasound 18–24
mo prior

Ultrasound 24–36
mo prior

CA-125
(U/mL)

Risk of Malignancy Index 2
(Tingulstad et al. [5])

42 Pre-menopausal Benign hemorrhagic ovarian cyst 8 cm B4 adnexal mass 8 cm B4 adnexal mass N/A
43 Pre-menopausal Benign ovarian cystic teratoma 7.4 cm B3 + B5

adnexal mass
7 cm B3 + B4 adnexal

mass
29 1× 1× 29 = 29

44 Pre-menopausal Benign ovarian mesothelial cyst 4.5 cm B2 adnexal
mass

4.7 cm B2 adnexal
mass

4.5 cm B2 adnexal
mass

13 1× 1× 13 = 13

45 Post-menopausal Benign right ovarian cyst, not
otherwise classified

7 cm B1 adnexal mass 6 cm B1 adnexal mass 13 4× 1× 13 = 52

46 Post-menopausal Left functional ovarian cyst 5.3 cm B1 adnexal
mass

5 cm B1 adnexal mass 3.7 cm B1 adnexal
mass

N/A

47 Post-menopausal Right ovarian serous cystadenoma 4.3 cm B4 adnexal
mass

4 cm B4 adnexal mass 3 cm B1 adnexal mass N/A

48 Post-menopausal Left ovarian serous cystadenoma 3.3 cm B4 adnexal
mass

3.8 cm B4 adnexal
mass

3.4 cm B4 adnexal
mass

N/A

Classification according to 10 Simple Rules (Timmerman, Testa, Bourne et al. 2008) [14]. If one or more B-rules apply in the absence of an M-rule, the mass is classified as benign. If no rule applies, the mass cannot be
classified with the 10 simple rules.
B1 = Unilocular;
B2 = Presence of solid components, where the largest solid component has a diameter<7 mm;
B3 = Presence of acoustic shadows;
B4 = Smooth multilocular tumor with largest diameter<100 mm;
B5 = No blood flow (color score 1).
Masses were generally measured in 3 dimensions. The largest diameter is reported and used in the analysis.
Risk of Malignancy Index 2 (Tingulstad et al. 1996) [5] is calculated according to the following formula: CA-125 (U/mL)×Menopausal Status (M)× Ultrasound score (U), where:
M = 1 if premenopausal and 4 if postmenopausal;
U = 1 if≤1 ultrasound feature;
4 if≥2 ultrasound features.
Menopause is defined as either amenorrhea>1 year or age>50 if patient had a hysterectomy. Ultrasound features include bilaterality, solid areas, multilocularity, ascites and metastases.
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Patients ranged in age from 22 to 84; 27 were pre-
menopausal and 21were postmenopausal. All adnexalmasses
appeared benign on ultrasound using IOTA Simple Rules [14].
Masses were generally measured in three dimensions. The
largest diameter in centimeters is reported and used in the
analysis. CA-125 levels ranged from4 to 127U/mL.TheRisk
of Malignancy Index 2 ranged from 7 to 127 and was never
above 200 (indicative of malignancy).

Ultrasound findings up to three years prior to surgery
were available for 43 patients. These findings (at 0–6
months, 6–12 months, 12–18months, 18–24 months and 24–
36months prior to surgery) are also reported inTable 1. In 39
of these patients, the adnexal mass was present and growing
slowly (increased in size<50%) over several months prior to
surgery. The surgical histology in these patients was benign.

In the other 4 patients, the adnexal mass grew rapidly—
either increasing in size >50% over 6–12 months prior to
surgery or first appearing 6–12months prior to surgery. Two
of these patients were premenopausal (aged 40–50), the other
two were postmenopausal (aged 65–75). In three of the four
patients, the benign-appearing mass measured 6 to 9 cm in
largest diameter at presentation and had not been present on
an ultrasound 6 to 12 months prior. In the other patient, the
mass measured 3cm in largest diameter at initial presentation
and had grown to 4.5 cm 3–6 months later. Surgery was per-
formed either due to pain or size greater than 3–4 cm. In
these four patients, all were found to have borderline or early
stage ovarian or tubal carcinomas. The rate of malignancy
was 9.3%.

4. Discussion
The management of adnexal masses is dependent on the

symptoms they produce as well as on their likely nature (be-
nign versus suspicious for malignancy). Much research has
been dedicated to determining which clinical factors, imag-
ing modalities and laboratory markers can best distinguish
the nature of adnexal masses. Among imaging modalities,
transvaginal ultrasound remains the best first-line method
due to its convenience, ease of use and ability to distinguish
likelihood of malignancy based on certain morphologic crite-
ria. CT scan andMRI have been shown to have higher speci-
ficity but lower sensitivity than ultrasound at predicting ma-
lignancy [3, 11] and are better suited for evaluating extent of
disease if suspicion is high for malignancy.

Diagnostic algorithms which have been found to have
a high sensitivity and specificity for differentiating benign
from malignant adnexal masses include the Risk of Malig-
nancy Index (RMI). First described in 1990 by Jacobs et al.
[4], the RMI 1 is calculated using the product of the serum
CA-125 level (U/mL), the ultrasound scan result (expressed
as a score of 0, 1 or 3 depending on ultrasound findings) and
themenopausal status score (1 if premenopausal and 3 if post-
menopausal). Ultrasound findings included bilaterality, solid
areas, multilocularity, ascites and metastases. If no abnor-
mality was found, the score was 0. For one abnormality, the

score was 1 and for 2 or more abnormalities, the score was
3. Menopause was defined as one year of amenorrhea or the
age of 50 for women who had had a hysterectomy. The RMI
1 with a cut-off of 200 showed a sensitivity of 85% and speci-
ficity of 97% in discriminating betweenmalignant and benign
lesions.

Several modifications of the Risk of Malignancy Index
have been developed to improve on sensitivity and specificity.
Tingulstad et al. [5] described the RMI 2 in 1996, which
is calculated similarly to the RMI 1, but differing in weight
of the ultrasound score (1 if ≤1 ultrasound feature and 4 if
≥2 ultrasound features) and the menopausal status (1 if pre-
menopausal and 4 if postmenopausal). The RMI 3 was an-
other modification by Tingulstad described in 1999 [6] and
the RMI 4 was developed by Yamamoto in 2009 [7]. Sev-
eral prospective studies and systematic reviews comparing
the four indices have since been published. In 2009, Geo-
mini et al. [8] found the RMI 1 and 2, both with a cut-off
of 200, to be the best predictors with an estimated sensitivity
of 78% [95% confidence interval (CI), 0.71–0.85] and a speci-
ficity of 87% [95% CI, 0.83–0.91] for malignancy. In 2014,
Yamamoto et al. [9] found RMI 2 to have the highest sensi-
tivity for malignancy, and RMI 2 and 4 to have similar ability
to distinguish between benign andmalignant adnexal masses.
Because of these considerations, we chose to use the RMI 2 in
our analysis. None of the patients in our analysis had a RMI
2 above 200.

Another algorithm based on ultrasound criteria alone is
called the IOTA Simple Rules and was developed by the IOTA
group in 2008. Fivewere indicative of benignmasses: uniloc-
ular; solid components less than 7 millimeters; smooth, mul-
tilocular less than 10 centimeters; presence of acoustic shad-
ows; no blood flow. The other five were indicative of malig-
nancy: irregular solid tumor; presence of ascites; more than
4 papillary structures; irregular, solid tumor greater than 10
centimeters; strong blood flow signal. The IOTA Simple Rules
have high sensitivity (0.93) and specificity (0.81) as found by
a systematic review and meta-analysis in 2014 [8]. Further-
more, they are easy to apply and approximately 75% of ad-
nexal masses can be classified with a high likelihood either as
benign or malignant. For a quantification of risk of malig-
nancy, the IOTA group published new data in 2016 show-
ing that the Simple Rules, if applicable, individually or in cer-
tain combinations, can accurately estimate an individual pa-
tient’s risk of malignancy [19]. We chose to use the IOTA
Simple Rules to assess the ultrasound morphology of the ad-
nexal masses and only those masses which could be classified
by the Simple Rules and which were judged to be benign were
included.

Adnexal masses predicted to be benign according to these
diagnostic algorithms have an extremely low likelihood of be-
ing malignant and can in general be followed by serial ultra-
sound if patients are asymptomatic. The unexpected finding
of malignancy after surgery for an anticipated benign adnexal
mass led to this evaluation and reviewof the literature. In two

1086 Volume 48, Number 5, 2021



large series of unilocular adnexal masses followed with ultra-
sound, the rate of malignancy was less than 1% and factors
associated with malignancy were menopausal status, history
of breast and ovarian cancer, as well as the development of
abnormal morphologic features on ultrasound [19, 20]. Fur-
thermore, the authors noted that intra-cystic solid structures
were indeed found by pathology after removal and may have
been missed on ultrasound, making a point for careful ul-
trasound evaluation prior to surgery looking specifically for
intra-cystic solid/papillary structures.

A factor which we noted to be associated with malignancy
in our consecutive series of patients operated for benign ap-
pearing adnexal masses was the rate of growth. Patients in
whom the adnexal mass had grown by over 50% in 6–12
months prior to surgery or in whom the adnexal mass first
appeared 6–12 months prior to surgery had a higher likeli-
hood of malignant histology as compared to those in whom
the adnexal mass had been growing at a slower pace. The
rate of malignancy was 9.3%. This observation is biologically
plausible sincemost ovarian cancers grow rapidly and present
in advanced stages. Despite lack of elevated CA-125 levels or
Risk of Malignancy Index and despite benign ultrasound fea-
tures, rapid growth was associated with a high likelihood of
malignancy.

Our study has several limitations: its small size, it’s ret-
rospective nature, the lack of CA-125 values and ultrasound
findings in several patients, the lack of a formal statistical
analysis. It is notmeant to change current practice, but rather
to report an interesting and clinically relevant finding. These
findings need to be validated in a larger group of patients
evaluated and treated in a standard fashion before a practice-
changing conclusion can be drawn.

5. Conclusions
In our series of forty-eight consecutive patients taken to

surgery for adnexal masses judged to be benign according
to ultrasound criteria (IOTA Simple Rules) and low Risk of
Malignancy Index, those adnexal masses with a rapid rate of
growth (increases in size greater than 50% in 6–12 months
prior to surgery) were associated with a high risk of malig-
nancy (9.3%). This finding warrants further study and may
be useful in the planning of surgery for adnexal masses.
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