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ABSTRACT 

 

BACKGROUND: IOTA (International ovarian tumor analysis): It was formed in 

1999 by Dirk Timmerman, Lil Valentin and Tom Bourne. Its first aim was to 

develop standardized terminology, and in 2000 IOTA published a consensus 

statement on terms, definitions and measurements to describe the sonographic 

features of adnexal masses that is now widely used. It provides various rules to 

differentiate between benign and malignant features of adnexal masses and to 

identify the pathology early, aiding in early diagnosis and management. 

IOTA DEFINITION  

1. Unilocular, unilocular-solid, multilocular, multilocular-cystic or solid  

2. Cyst contents – anechoic, low level, ground glass, hemorrhagic or mixed  

3. Solid material or papillary structures or wall irregularity. 

4. Vascularity  

5. Shadows  

6. Ascites  

AIMS AND OBJECTIVES:1. To determine the sensitivity &specificity of 

ovarian tumor through ultrasonography based on simple IOTA rules. 2.To 

correlate ultra-sonographic report with histopathological diagnosis. 

METHODS AND MATERIALS: This is an observational study in SDM 

hospital from December 2019- November 2020, and all who fulfill the inclusion 

and exclusion criteria. 

RESULTS: A total of 30 patients were admitted in SDM hospital from 

December 2019- November 2020. For all patients with adnexal masses IOTA 

simple rules were applied and was finally correlated with histopathological 
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report after surgery. In this study the IOTA sensitivity value of 75% and 

specificity value of 83.33% was found; with accuracy rate of 82.14%. 
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Introduction: 

Pelvic masses are a common gynecological pathology manifestation. Clinical 

pelvic examination is used to assess these in clinical practice. Differential 

diagnosis of a pelvic mass is challenging and time-consuming. The genesis of a 

pelvic mass might be gynecological or non-gynecological. Despite the fact that the 

vast majority of pelvic masses are benign, they are linked with severe morbidity 

and are the most common reason for surgery. The threat of cancer motivates us to 

seek an early, accurate, and rapid diagnosis in order to reduce mortality and 

morbidity. 

For the examination of pelvic mass, sonography usually offers clinically significant 

information. Pelvic sonography can determine whether or not a suspected pelvic 

mass exists. 
1
 

The triple diagnostic approach, which includes clinical examination, sonography, 

and CA-125 readings, is used to diagnose ovarian tumors.
2
 

Ovarian cancer is the sixth most frequent cancer in women and the leading cause 

of mortality from gynecologic malignancy. 
3
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Many pelvic masses are asymptomatic, such as a little simple cyst that goes away 

on its own or with conservative therapy; nonetheless, asymptomatic masses can 

represent early ovarian cancer, which necessitates rapid attention. 

The introduction and widespread use of diagnostic ultrasonography has altered the 

diagnostic approach to pelvic masses. 

In today's world, pelvic ultrasonography is the most common method of evaluating 

pelvic masses. It gives the gynecologist the information she needs to develop the 

best treatment strategy. 

As a result, ultrasonography has become a required evaluation in the treatment of 

pelvic masses. 

The purpose of this study was to determine the diagnostic utility of ultrasound and 

its relationship to laparotomy and histological diagnosis. 

 

 AIMS & OBJECTIVES: 

1. To investigate the Ultrasonographic and Doppler findings of various pelvic 

masses by transabdominal and transvaginal Ultrasonography. 

2. To determine the sensitivity, specificity, and trustworthiness of Ultrasonography 

and Doppler Findings of Pelvic Masses. 
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3. To compare preoperative ultrasonography diagnostic accuracy to operational 

findings and pathological diagnosis. 

4. To determine the sensitivity, specificity, and predictive value of 

Ultrasonography in the detection of benign and malignant tumors. 

 

REVIEW OF LITERATURE  

Ultrasound:
4,5 

Ultrasound is a type of imaging that uses sound waves with a frequency greater 

than 20,000Hz (audible frequency for human ear- 20Hz to 20,000Hz). 

As a result, ultrasonic waves are undetectable by the human ear. Ultrasound waves 

at frequency more than 3MHz are used in the medical sector in a variety of 

modalities. 

Background Information: Spellanizine first demonstrated ultrasound waves in 

1794 while experimenting with bats. Langevin of France used ultrasonic waves in 

the field of defence long before they were used in medicine. During the First 

World War in 1915, he termed it SONAR and developed it for the detection and 

destruction of submarines. The acronym SONAR stands for SO-Sound, N-

Navigation, A-and-R-Ranging. Once 
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After WWII, the new ultrasound technology was improved upon, and new 

applications such as detecting faults in metals and metallic structures such as 

beams and bridges were developed. 

In the year 1942, Austrian physician Karl Dussik brought ultrasound technology to 

the medical industry. For the first time, he used these high frequency waves to map 

the adult human brain, a process he called hyper phonogram. On the basis of 

variations in the attenuation of these reflected waves, he claimed to be able to 

diagnose numerous disorders in the brain. Many people condemned his study for 

being too harsh and damaging to the tissues due to the high-energy 

ultrasonography. 

Obstetrics was the first field to use ultrasound. 

TRANSABDOMINAL SONOGRAM:
7,8

 

The bladder operates as an acoustic window to observe the pelvic organs and also 

serves as a standard for evaluating cystic formations or diseases; The intestinal 

loops are pushed out of the pelvis, at least 5 to 10 cm from the anterior abdominal 

wall, by the enlarged bladder. When the urine bladder covers the entire fundus of 

the uterus, it is said to be fully filled. Over distension of the bladder may induce 

anatomical deformation and may also push the pelvic organs beyond the 

transducer's zone of operation. 
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The highest frequency transducer available should be utilized in practice; most 

sonograms are performed at 5MHz or 3.5MHz. A large scanning field is possible 

with linear or curved transducer arrays. For high-resolution narrow scanning angle 

images, sector probes are typically employed. 

Both sagittal and transverse planes should be used to image the uterus and adnexa. 

In the sagittal plane, the long axis of the uterus can be detected and measurements 

obtained. The entire uterus and cervix can be seen in a single frame by holding the 

transducer at an angle. By scanning obliquely from the opposite side or scanning 

straight over the adnexa, the adnexa can be seen. To bring the area of interest 

within the transducer, gentle pressure on the transducer may be required. 

An abdominal ultrasound can also be used to examine for other abdominal organs, 

lymph nodes, and the presence of free fluid. 

 

 

TRANSVAGINAL SONOGRAM:
7,8,9,10 

The bladder must be empty in order for transvaginal sonography to bring the pelvic 

organs into the transducer's focal zone. The patient should be informed about the 

operation. Take, for example, verbal consent. The right to privacy must be 
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respected. If the examiner is a man, a female staff member must be present in the 

room throughout the examination to supervise the process. 

Prior to the ultrasound, perform a pelvic exam and compare the imaging findings 

to the clinical findings. If there is a disparity between the image obtained and the 

image expected, it is critical. 

A coupling gel is used to prepare the transducer, which is then covered with a 

sheath (usually a condom). Artifacts can be created by air bubbles. The sheath is 

also lubricated from the outside. 

The transducer is softly introduced into the vaginal canal while the patient is 

positioned supine with knees gently flexed and hips elevated slightly on a pillow. 

The examination should be stopped if the woman becomes uncomfortable when 

the transducer is attempted to be inserted. 

The orientation of the transducer can be determined by noting the location of the 

urine bladder during probe insertion. Because of the typical location of the bladder 

angle in comparison to the more variable placements of the uterus and ovaries, it is 

an excellent radiological landmark for the initial examination. Rotating 

 

The following are typical perspectives: 
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The Sagittal Plane is a plane that runs diagonally across the body. 

1. The cervix, the endocervical canal, and the posterior cul-de-sac 

2. Endometrium and uterus 

3. The ovary and adnexa on the right side. 

4. The ovary and adnexa on the left side. 

 

Coronal Plane (Coronary Plane): 

1. Vaginal canal. 

2. The cervix and the cul-de-sac. 

3. Endometrium and uterine corpus 

4. Endometrium and uterine fundus 

5. The ovary and adnexa on the right side. 

6. The ovary and adnexa on the left side. 
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THE FEMALE REPRODUCTIVE TRACT- ANATOMY 
11

 

Vagina:
11

 

From the vulvar vestibule to the uterus, the vagina is a hollow fibro muscular tube-

like structure. It is pointed posteriorly toward the sacrum in the dorsal lithotomy 

posture, and its axis is virtually horizontal in the upright position. 

The fornix is the area between the cervix and the vaginal opening. The anterior, 

posterior, and lateral vaginal fornices are the four fornices. The front fornix is 

shallower than the posterior fornix. 

The uterus is separated into two sections: the lower cervix and the upper corpus or 

body. 

The exocervix, also known as the portio vaginalis, is the part of the cervix that is 

exposed to the vagina. It enters the endocervical canal by a slit-like aperture. At the 

internal os, the endocervical canal opens proximally into the endometrial cavity, 

measuring about 2-3cm in length. 

The endocervix is lined by columnar epithelium, while the exocervix is bordered 

with stratified squamous epithelium. 

The size and form of the corpus of the uterus varies based on hormonal and 

childbearing state. The isthmus, or lower uterine segment, is the location where the 
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endocervical canal enters into the endometrial cavity. The uterine cornu is a 

funnel-shaped region on each side of the upper uterine body that receives the 

insertion of the fallopian tubes and is named uterine cornu: The fallopian tubes are 

inserted into the uterus above this. 

Fallopian tubes: The fallopian tubes and ovaries are combined in the adnexa. 

The fallopian tubes, which are two hollow structures, symbolize the proximal 

unfused ends of the Mullerian duct. They're between 7 and 12 cm long. 

Fig. 1: Uterus and adnexa (Posterior view) 
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Fig. 2: Uterus and adnexa (Frontal section) 

 

The ovaries: are two paired gonads. They are held in place by the infundibulum 

ligament laterally and the uteroovarian ligament medially between the pelvic wall 

and the uterus. The average ovarian capacity is 9.8 5.8cc, with a maximum of 

21.9cc in a healthy ovary. Endogenous hormonal production changes with age and 

with each menstrual cycle, resulting in variations in dimension. 
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Lower urinary tract: Ureters: The ureter is a retroperitoneally located tube that 

links the kidney and bladder. Its length is approximately 25 cm. The pelvic ureter 

descends into the pelvis adhering to the peritoneum of the lateral pelvic wall and 

the medial leaf of the broad ligament, then enters the bladder anterior to the upper 

vagina, obliquely through the bladder wall, and terminates in the bladder trigone 

after crossing the common iliac vessels' bifurcation medial to the ovarian vessels.    

The bladder is a urine-retaining hollow organ. The urethra is a tube that links the 

bladder to the urethra. Its size varies depending on how much urine is generated. It 

has a 500ml maximum capacity. The urethral lumen is received and incorporated 

through the bladder neck. The female urethra is 3-4cm long and connects the 

bladder to the vestibule, which is anterior to the vagina. 

Lymphatic drainage: Ultrasound does not normally reveal the lymph nodes and 

lymphatics. However, knowing the major lymph node groupings and where they 

are located is necessary for identifying them when they are pathologically swollen. 

Various pelvic organs have lymphatic outflow. 
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Lymphatic drainage of the organs ( table 1) 

Organ  Lymphatic drainage  

Ovaries lateral aortic and pre-aortic nodes at the 

level of the renal hilum 

Cervix external iliac nodes, posterolateral to the 

internal iliac nodes, and posterior to the 

rectal or sacral nodes. 

Uterus, lower corpus external iliac 

Uterus, upper corpus, fundus, and tubes lymphatics accompany the ovarian 

channels 

 

 

THE FEMALE REPRODUCTIVE SYSTEM'S NORMAL SONOGRAPHIC 

ANATOMY 

The Uterus is a female reproductive organ.
7,9 

The real pelvis is where the uterus is placed. It is located between the urinary 

bladder and the recto-sigmoid colon on the anterior side and the recto-sigmoid 
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colon on the posterior side. With varied degrees of bladder and rectal distension, 

the location of the uterus shifts. The uterus appears sonographically as a 

hypoechoic mass with homogeneous echogenicity. The thickness and echogenicity 

of the endometrial echo complex vary according to the menstrual cycle phase and 

the level of ovarian activity, i.e. (premenstrual, reproductive, postmenopausal). 

Within the myometrium, venous channels are commonly visible. 

The cervix projects through the anterior vaginal wall to form the anterior, 

posterior, and two lateral fornices. It shows as a protrusion with a visible internal 

channel in the vaginal lumen. On TAS, retroversion makes the endometrial canal 

difficult to see. Sound may be attenuated by the fundus of a retroverted uterus, 

resulting in a poor echoing appearance. Endovaginal sonography is beneficial in 

examining the fundus in such circumstances since the drop out phenomena may 

mimic the look of a fundal fibroid, but is confounded by the latter's lack of contour 

irregularity. 

The peritoneum covers the anterior surface of the uterus up to the level of the 

vesicouterine pouch, also known as the anterior cul-de-sac, which connects the 

bladder and the uterus. This region is normally empty, although many of them 

contain little bowel loops. The peritoneal reflection spreads posteriorly to the 

vaginal fornix, generating the posterior cul-de-sac or pouch. 
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The Ovaries: The ovary is most known for its oval shape and location 

posteromedial to the external iliac arteries. The ovary exhibits a rather 

homogeneous echotexture with a stronger echogenic stroma in the centre.  

The fallopian tubes are the tubes that connect the uterus .The non-distended status 

of the fallopian tubes cannot be routinely diagnosed by today's scanning.
12

 The 

fallopian tube's interstitial section measures about 1cm in length and may be seen 

with TVs in the uterus' upper right and left lateral corpus. A fine, echogenic line 

emerging from the endometrium and spreading through the uterine wall appears on 

sonography.
9 

With TAS and TVS, the isthmus, ampulla, and infundibulum are frequently not 

visible.
9 

The Ureters (Ureters): 

The ureters are muscular tubes that are 25 to 30 cm long in adults. In the pelvis, the 

ureter passes through extra peritoneal areolar tissue. The relationships of the 

ureter to the ovary, cervix, uterine artery, and vagina are of clinical importance 

because pelvic pathology may result in secondary hydronephrosis due to uterine 

obstruction. As a result, during gynecologic sonography, the sonographer should 

check the kidneys following the post-void examination. 
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This procedure is performed to confirm the presence of two kidneys, analyse their 

location, and determine the severity of obstructive uropathy. 

 

The bladder: The bladder stores urine in a distensible reservoir. Its shape is 

determined by the orifice, base, and angle of the orifice, and as the bladder fills, the 

remaining walls displace mobile viscera and conform to the space available within 

the actual pelvis. A superficial transverse scan of the bladder gives it away. 

More inferiorly, the pelvic musculature and bone cause the bladder to appear 

square in the transverse plane. In the longitudinal plane, it is triangular.  

The ureteric and urethral orifices are visualized at the base and neck of the bladder 

respectively.  

BENIGN UTERINE CONDITIONS AND SONOGRAPHIC 

APPEARANCES OF PELVIC MASSES: 

Adenomyosis:
13,14

 

Adenomyosis is a common gynecological issue found in 70% of hysterectomy 

specimens. The myometrium becomes inflamed after endometrial glands from the 

stratum basale invade it. Ectopic glands are 2-3mm deep below the endometrial-

myometrial junction. 
13

 Adenomyosis is divided into two types: diffuse and 
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localised.
15,16

 Transvaginal transducers are better for detecting adenomyosis 

sonographic characteristics.
17

  

Myometrial heterogeneity is a symptom of adenomyosis.  It may be focal or 

diffuse.
18, 19

 ectopic glands are surrounded by stromal responses of densely packed 

smooth muscle cells, giving adenomyosis its imaging look. The uterus seems 

spherical, with no discernible bulk or contour abnormality. With areas of increased 

or decreased echogenicity, abnormal heterogeneous myometrium might be 

detected. There are also places that are anechoic or cystic. 

Fibroids (Leiomyoma): 
13, 14 

The most prevalent uterine neoplasm’s are leiomyomas (Fibroids). They affect 20 

percent to 30 percent of women over the age of 30. These tumors are generally 

numerous, causing uterine enlargement and lobularity on the surface. Intramural 

leiomyomas, submucosal leiomyomas, subserosal leiomyomas, intra-cavitary 

leiomyomas, and pedunculated leiomyomas are all types of leiomyomas. 

Exophytic fibroids seldom protrude into the wide ligament (intra-ligamentous).
13 
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fig:3 Common locations of Leiomyomas. (Illustration by James A. Cooper, MD, 

San Diego, CA)  

 

The uterus may seem heterogeneous and globular on ultrasonography. When 

compared to the surrounding myometrium, focal leiomyomas are frequently hypo 

echoic in character. 
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As they change, such as growth, increasing fibrosis, degeneration, and 

calcification, the heterogeneity rises. Acoustic attenuation can be seen in several 

forms. The transitional zone between adipose tissues like fibrous tissue and smooth 

muscle, the leiomyoma's boundaries and surrounding normal myometrium, and the 

edges of the leiomyoma.
20

 Postmenopausal women are more likely to have 

dystrophic calcifications. The calcifications are curved and have a lot of 

shadowing. With small numerous cystic areas, degeneration might cause cystic 

transformation or edema. 
13 

The degree of vascularity varies from fibroid to fibroid and can be seen as a colour. 

Leiomyomas usually have a pronounced peripheral blood flow with a reduced core 

flow. 
21 

Fibroids that are necrotic or torn, on the other hand, will reveal a lack of 

flow. 
22 

UTERINE MALIGNANT CONDITIONS:
13

  

Sarcomas: 

Although leiomyomas are benign, fast growth in premenopausal and 

postmenopausal women may raise concerns for sarcomatous alteration. Though it 

is still possible, most leiomyosarcomas develop sporadically rather than from a 

preexisting fibroid. 
24

 A quickly growing or degenerating myoma and a sarcoma 

usually have little sonographic distinction. In the event of a degenerating
 
myoma, 
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rather than progressive degeneration, there may be an increase in solid 

components. Previous scan reports should be compared to these modifications. 

NON-NEOPLASTIC OVARIAN AND PAROVARIAN STRUCTURES 

LESIONS:
24 

Simple Cysts 

A simple cyst is defined by anechoic fluid, a thin wall, no solid area or septa, and 

distal acoustic amplification. A follicular cyst is the most frequent type of ovarian 

cyst, which usually originates in premenopausal women and disappears in 1–2 

months. Adenomas can develop from a few simple ovarian cysts, especially those 

that are larger or in older women. 

functional Cysts: 
12 

The majority of functional cysts are asymptomatic. The average size of a mature 

follicle in most women is 15 to 30mm.
25,26

. They can affect anyone at any age, but 

they are most common during the reproductive years. The majority of functional 

cysts are caused by anomalies in anterior pituitary gonadotrophin release. They 

may be many, recurrent, and associated with corpora lutea, making them feasible. 

Corpus Luteum:
24
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The corpus luteum is a common occurrence that is frequently misdiagnosed as 

disease on imaging. This physiologic structure appears after ovulation and usually 

has a diameter of less than 3 cm. Due to bleeding and/or wall thickening, it may 

seem as a cystic mass with a slightly thick, crenulated wall with internal echoes, or 

as a faint isoechoic or marginally hypo echoic solid-appearing area. On imaging, it 

is avascular in the centre and has peripheral vascularity, 
27

 giving it a ring of fire 

appearance (which can also be demonstrated in tubal ectopic pregnancy) 

 

Cysts of Theca lutein: 

On sonography, these cysts are generally multiloculated. They develop in 

trophoblastic illness as a result of overstimulation by high levels of circulating 

human chorionic gonadotrophin (HCG) or as a result of iatrogenic 

hyperstimulation with exogenous hormones. 

OHSS (Ovarian Hyper stimulation Syndrome) 
12 

is a condition in which the 

ovaries are overstimulated.OHSS affects a small percentage of women undergoing 

ovulation induction, usually after the delivery of a GnRH analogue follicle-

stimulating hormone followed by hCG or, in rare cases, clomiphene citrate. 

Grossly enlarged ovaries with several big follicular cysts with thin, highly 
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echogenic boundaries and substantially enhanced local blood flow can be detected 

on sonography. 
28

 

 

PCOS (Polycystic Ovarian Syndrome):
28 

Polycystic Ovarian Syndrome, a metabolic disorder, causes oligomenorrhea and an 

ovulation. Infertility is also a possibility. PCOS can affect both skinny and 

overweight women. Symptoms such as severe hirsutism and oligo or amenorrhea 

are also possible. It was initially described in 1935 by Stein and Levinthall 
29

. 

On ultrasonography, the look is traditionally described as a string of pearls
30

. The 

city of Rotterdam is located in the Netherlands. 

Ovarian cysts: 

Para ovarian cysts 
7,12

 are formed by embryonic ducts and are found between the 

tube and the ovary. It's possible that they're mesothelial, mesonephric, or 

paramesonephric in origin. There are no cyclical changes visible in them. A para 

ovarian cyst can be observed on ultrasound as a cyst distinct from the normal 

ovary. It could be mistaken for an ovarian cyst. They can be simple cysts, or they 

can feature tiny nodular or papillary projections and septations. 

ENDOMETRIOSIS 
7 
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The presence of functioning endometrial tissue outside of the uterus is known as 

endometriosis. The ovaries, fallopian tubes, wide ligament, and posterior cul-de-

sac are all common sites. On the other hand, endometriotic lesions can arise almost 

anywhere in the body. There are both diffuse and localised versions. 
32,33 

PID (pelvic inflammatory disease). 
12 

In most cases, the ascending infection only 

affects one side of the adnexa. Microorganisms rising from the vaginal and cervix 

to the endometrial cavity and fallopian tubes create multiple ovarian and fallopian 

tube abscesses could aggravate the problem. While the fallopian tubes are nearly 

always damaged by tuberculosis of the female reproductive tract, the ovarian 

parenchyma is impacted in 10% of cases. Early in the disease's course, the 

structures may appear normal on imaging. Timor-Tritsch et al.
34 

described 

sonographic indicators for tubal inflammatory illness. 

The following findings were thought to be beneficial: 

1. Tube wall thickening of >/=5mm 

2. Sign of a cogwheel (was corresponding with inflammatory changes in acute 

salpingitis). 

3. Incomplete septa,  

4. Beads-on-a-string symbol 
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5. Tubo-ovarian abscess  

6. Cul-de-sac fluid  

SURFACE EPITHELIAL-STROMAL TUMORS:
35

 

NEOPLASTIC LESIONS OF THE OVARY: 

60 percent of all ovarian neoplasms and 80 percent to 90 percent of primary 

ovarian malignancies are ovarian surface epithelial-stromal tumors. These come 

from the epithelium and stroma of the skin. This group of malignancies is divided 

into five main epithelial types based on epithelial differentiation - 

• Transitional or Brenner • serous • mucinous • endometrioid • clear cell 

Serous Tumors: A quarter of all benign ovarian neoplasms are benign serous 

tumors, and 50 to 70% of all ovarian serous tumors are benign serous tumors. 

Incidence is highest in the fourth and fifth decades of life. Malignant serous tumors 

make up 40 to 50 percent of all malignant ovarian tumors. They usually strike 

people between the ages of 45 and 65, and they are widely spread at the time of 

diagnosis in 80 percent to 85 percent of cases. 

Differentiated carcinomas are multilocular cystic tumors with soft, friable papillae 

that partially or completely fill the cavities. Adhesions of tumors to nearby organs 

are widespread. 
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On ultrasonography, a benign serous cyst adenoma appears as a sharply 

marginated, anechoic mass that is usually unilocular and may be enormous. 

Internal thin-walled septae and papillary projections may be present. 

Serous cystadenocarcinomas are usually multilocular, containing multiple papillary 

projections and septations, echogenic material is occasionally present within loculi. 

Multiple echogenic foci may be seen. Ascites is common in cystadenocarcinomas 

but quite uncommon in cystadenomas.
36

 

 

Mucinous Tumors Mucinous cysts and cystadenomas are benign ovarian 

neoplasms that make up 20% to 25% of all benign ovarian neoplasms and 75% to 

85% of all ovarian mucinous tumors. They're most prevalent in the third and fifth 

decades, and only about 2% to 3% of cases are bilateral.
37

 

Mucinous cystadenocarcinomas are characterized by large, multiloculated cystic 

lesions with echogenic material and papillary excrescences.
35

 

Pseudomyxoma peritonei is the most prevalent manifestation of atypically 

growing mucinous tumors, accounting for 15% to 30% of all cases. 

ENDOMETROID CARCINOMA: 
35
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Endometrioid carcinomas, which account for 20% to 25% of all malignant ovarian 

epithelial tumors, are the second most common kind. They're frequently linked to 

an endometrial illness that's histologically similar. 70 percent of all endometrial 

tumors are endometrioid carcinomas. 

On ultrasonography, endometrioid tumours appear as a cystic mass with papillary 

projections or as a solid mass.
38,39

 

Clear Cell Carcinoma: 

Invasive clear cell carcinomas account for about 5% to 10% of all malignant 

ovarian epithelial-stromal tumors. They are more common in people in their fifth 

to seventh decades. Endometriosis in the pelvis is frequently associated to them. 
39 

Clear cell tumors are often seen as cystic lesions with nonspecific sonographic 

features. 

Tumors of the Transitional (Brenner) Cell Type:
35

 

Because of their histological resemblance to urothelium, Brenner tumors were 

previously called transitional cell tumors. They make up 3.2 percent of ovarian 

epithelial neoplasms and are frequently discovered by chance in women in their 

fifth to seventh decades of life.
40,41
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The surface epithelium, which undergoes metaplasia to the usual urothelial-like 

components, is the source of the majority of ovarian transitional cell cancers. 

Brenner tumors are about 20% of the time associated with a mucinous cyst 

adenoma or other epithelial tumor. 

Dermoid Cysts (Mature Cystic Teratomas):
43 

Mature cystic teratomas (a better term than "dermoid cysts") are cystic tumors 

made up of well-differentiated stem cells from two of the three germ cell layers 

(ectoderm, mesoderm, and endoderm). They are more common in those who are 

younger than those who have epithelial ovarian neoplasms (mean patient age, 30 

years). 
44

 The most frequent germ cell neoplasm and, in some cases, the most 

common ovarian tumor removed following surgery is mature cystic teratoma. In 

children, it is the most common ovarian mass.
47

 The most common manifestation is 

a cystic lesion with a densely echogenic tubercle (Rokitansky nodule) projecting 

into the cyst lumen.
49

 The second manifestation is a diffusely or partially 

echogenic mass with the echogenic area usually demonstrating sound attenuation 

owing to sebaceous material and hair within the cyst cavity.
50,51

 The third 

manifestation consists of multiple thin, echogenic bands caused by hair in the cyst 

cavity. Pure sebum within the cyst may be hypoechoic or anechoic.
51
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From a single germ cell, mature cystic teratomas form following the first meiotic 

division. In the United States, the majority of adult cystic teratomas are discovered. 

However, in the United States, the fact that these tumors may have a genetic 

component makes diagnosis more difficult. 

GERM CELL TUMORS:
42

These tumors account for 30% of all ovarian tumors 

and are more prevalent in younger women (particularly in the first 2 decades of 

life). Germ cell neoplasms account for more than 60% of ovarian neoplasms in 

children and adolescents, with one-third of them being malignant
.
 They are usually 

unilateral, with just approximately 3% of them becoming cancerous. In contrast to 

slower-growing epithelial ovarian tumors, they usually grow quickly.  

Dysgerminoma:
35

 

Dysgerminoma is an uncommon malignant tumor that accounts for 1% to 2% of all 

primary ovarian neoplasms and 3% to 5% of all ovarian malignancies. Tumors can 

appear at any age, but they are most common in the second and third decades of 

life. Dysgerminoma is one of the most common malignant ovarian neoplasms in 

children, teenagers, and young adults as a result of this. Dysgerminoma is the most 

frequent ovarian tumor detected during pregnancy, followed by serous 

cystadenoma. 
35

 On sonography, a solid ovarian mass with several lobules 

separated by fibro vascular septa strongly suggests ovarian dysgerminoma. 
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yolk sac tumors :
35

After dysgerminoma, yolk sac tumor is the second most 

frequent malignant ovarian germ cell neoplasm. Yolk sac tumor is encountered 

most frequently in the second and third decades.  The tumor is almost always 

unilateral is usually large, varying in size. 

Fibromas and Thecomas (Fibromas and Thecomas):
35

 

The most frequent sex-cord stromal neoplasm is ovarian fibroma, which is nearly 

invariably benign.
52,24

  

Another sex-cord stromal neoplasm that can occur is a thecoma.The word 

fibrothecoma comes from the fact that it has both fibroma and thecoma histologic 

traits. Fibromas make for about 4% of all ovarian tumors. They affect people of all 

ages, but they are most common in middle age. Ascites and pleural effusion 

accompany a fibrous ovarian tumor, generally a fibroma, and resolve once the 

tumor is removed in Meig's syndrome. 
53

, It affects about 1% of all ovarian 

fibromas.
54,24

 Ascites can be observed in 10% to 15% of ovarian fibromas that are 

larger than 10cm in diameter. There are two separate sonographic appearances 

documented, the first of which has traits similar to the second. 

Granulosa Cell tumor:
55
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Granulosa cell tumor (GCT) is a rare ovarian cancer that accounts for only around 

3% of all ovarian malignancies. 
56

 It is the most frequent sex cord stromal tumor 

(70%) and the most common hormone-producing ovarian tumor (80%). 

Premenopausal women account for one-third of GCTs, postmenopausal women for 

more than half, and prepubertal women for 5%.It has two sonographic patterns. 

The first pattern, exhibited in necrotic areas, is a huge (pure) solid mass with 

uneven solid tissue echogenicity. A massive multilocular–solid mass with mixed or 

low-level echogenicity of the cyst fluid is the second pattern. It has a lot of solid 

tissue and, on rare occasions, papillary projections. There are frequently a lot of 

tiny cysts in the cystic sections. 

Sertoli-Leydig Cell Tumor (Sertoli-Leydig Cell Tumor): 

Ovarian Sertoli cell tumors, Sertoli–Leydig cell tumors, and Leydig cell tumors are 

all rare. When taken together, they account for less than 1% of all ovarian cancers. 

Sertoli cell tumors and Sertoli–Leydig cell tumors are also known as Sertoli–

stromal cell tumors, androblastomas, and arrhenoblastomas. They are more 

prevalent in young persons (75 percent occur in those under 30 years old), whereas 

Leydig cell tumors are more common in those who are a little older (average age 

58 years old).
57,58 

Metastatic tumors: 
35
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The age distribution of patients with ovarian metastases is heavily influenced by 

the initial tumors, but for each of the common types. 

The average age of people with ovarian involvement is substantially lower than 

that of those without (intestinal, gastric, and breast). Krukenbergs tumors are 

characterized by the presence of a mucin-filled signet ring within a cellular stroma 

derived from the ovarian stroma. Gastric cancer, which commonly arises in the 

pylorus, is the source of 70 to 100 percent of reported cases. The large intestine, 

appendix, and breast are the next most common main locations. Bilateral ovarian 

metastases make up between 59% and 75% of all ovarian metastases. Because 

initial ovarian cancers are seldom solid, bilateral ovarian enlargement by solid 

masses on sonography is highly predictive of metastatic illness. Krukenberg 

tumors should be suspected if you have massive, bilateral ovarian enlargement. 

Hypoechoic regions in these masses could indicate cystic degeneration or necrosis. 

Metastatic illness might potentially manifest themselves as cystic lesions. 

ADNEXAL MASSES SONOGRAPHIC EVALUATION 

Although the sonographic features of a pelvic mass sometimes do not allow for a 

definitive histopathological diagnosis, sonography usually gives clinically essential 

criteria for a pelvic mass evaluation. Pelvic sonography can determine whether or 

not a suspected pelvic mass exists. Size, consistency, shape, probable origin, and 
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connection of the mass to other pelvic structures are all useful factors to consider 

while making a selection. A pelvic mass might be caused by a gynecologic 

condition or by a problem with the urinary tract or intestines. In terms of 

gynecologic aetiology, the lesion might be uterine or adnexal, with ovarian 

involvement being the most common.
1
 

Ultrasonography (US) of the pelvis is still the most used imaging technique for 

detecting and characterizing adnexal masses. The majority of adnexal masses are 

benign, despite the fact that examination is frequently directed at separating benign 

from malignant masses. In the United States alone, almost 90% of adnexal masses 

may be accurately described. The main US findings that should allow a relatively 

confident diagnosis in most situations will be presented in this paper. 
24

 

Within 120 days of surgery, 1066 women with a persistent adnexal tumour had 

Transvaginal gray-scale and colour Doppler ultrasonography examinations by an 

experienced examiner in a prospective multicenter research called the International 

Ovarian Tumor Analysis. A tumor was classified as benign or malignant using 

pattern recognition. Preoperative blood was taken from 809 of these women. 

To identify masses, various levels of CA-125 were employed as cutoffs. After that, 

the results of both assays were compared to histological findings following 

surgery. The researchers came to the conclusion that pattern recognition 
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outperformed serum CA-125 in distinguishing between benign and malignant 

adnexal tumors. 
59,60 

These are the few other scoring systems mentioned below  

1.ROMA (Risk of ovarian malignancy algorithm): By Rozelle Barnard 
64,65 

This is primarily based on CA 125 and HE4 testing: CA125 (carbohydrate antigen 

125); (Serum human epididymis 4) 

PRE- MENOPAUSAL  ROMA value  HIGH RISK >1.14FOR 

PREMENOPAUSAL  

POST MENOPAUSAL  ROMA value  HIGH RISK > 2.29 

FOR POST 

MENOPAUSAL  

 

 

These tumor markers were utilized to identify epithelial cell neoplasms of the 

ovary, according to an article published in March 2013. CA125 is a glycoprotein 

that is commonly used as a marker. CA125 is increased in about 80% of women 

with ovarian cancer, however it lacks specificity because it is also elevated in 
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patients with non-gynecological cancers such as breast, colon, endometrial, and 

pancreatic cancer.  

HE4: THE NEWEST MARKER
65

 

The human epididymis protein 4 is a member of the whey acidic four-disulphide 

core protein family. In 93 percent of serous, 100 percent of endometroid, and 50 

percent of clear cell tumors, but not in mucinous carcinoma, it is over expressed. It 

improves sensitivity and increases the possibility of identifying a cancer in women 

who present with a pelvic mass when used in conjunction with CA125. HE4's 

biological role, however, is unknown.  

2. RMI (RISK OF MALIGNANCY INDEX) 
64

 

It is a combination of menstrual status, radiological findings, and serum CA 125. 

Nearly 20 years ago introduced by Jacobs et.al.
 
The Journal of Obstetrics and 

Gynecology of India (March–April 2015) 65(2):117–121 

The fundamental IOTA logistic regression model and an IOTA scoring system 

were discussed, as well as the benefits of using scoring systems or mathematical 

models to forecast the probability of malignancy in adnexal masses. Using a 

database of 1066 patients with an adnexal mass, the IOTA logistic regression 

model and rating system were built. The information in the database was gathered 

prospectively as part of the IOTA multicenter project. 
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More than 40 demographic and ultrasonography characteristics are included in this 

report. Based on their ultrasound appearance, the masses were split into four 

subgroups:  

(1) Unilocular cyst  

(2) Multilocular cyst  

(3) Solid component but no papillary projections, and  

(4) Mass with one or more papillary projections.  

Papillary projections are solid structures that protrude from the cyst wall and are 

less than 3 mm tall. A score method is utilized to classify the tumour as benign or 

malignant in each of the four subgroups. 

1066 women with a pelvic mass suspected to be of adnexal origin had a 

Transvaginal Gray Scale and Color Doppler Ultrasound evaluation by a 

professional examiner before surgery in a prospective multinational research 

including nine European ultrasonography institutions. Ultrasound characteristics 

were classified using an uniform examination technique and established standards. 

Borderline tumors and stage 1 primary invasive epithelial ovarian cancer have 

papillary projections, according to the findings. On ultrasound inspection, a 

borderline tumor or stage 1 epithelial ovarian cancer with a small proportion of 
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solid tissue is more likely to be a borderline tumor or stage 1 epithelial ovarian 

cancer than an advanced ovarian cancer, a metastasis, or a rare form of tumour.
81

 

Between 1987 and 2002, 15,106 asymptomatic women over the age of 50 were 

enrolled in the University of Kentucky's Ovarian Cancer Screening Program and 

had their first Transvaginal Ultrasonography. Transvaginal Ultrasonography, 

Doppler flow Ultrasonography, and CA 125 testing were all repeated in 4 to 6 

weeks if the screen revealed abnormalities. The researchers came to the conclusion 

that the risk of cancer in unilocular ovarian cystic tumors with a diameter of less 

than 10 cm in women aged 50 and up is exceedingly low. The majority of cases 

will resolve on their own and can be monitored using serial Transvaginal 

Ultrasonography.
62

 

TO DESCRIBE THE SONOGRAPHIC FEATURES, TERMS, 

DEFINITIONS, AND MEASUREMENTS ARE USED: 
48,,67

 

An adnexal lesion is a portion of the ovary or an adnexal mass that is assessed to 

be discordant with normal physiologic function based on ultrasound scans. A 

septum is a narrow strand of tissue that runs from one interior surface to the 

opposite side of the cyst cavity. A thin strand of tissue flowing across the cyst 

cavity from one internal surface to the contra lateral side (as observed in 

hydrosalpinges) is described as an incomplete septum in some scanning planes. 
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Even if a cyst appears to be multilocular in some portions, it is reported as 

unilocular if it merely has partial septa and no actual septa. 

The presence of tissue is indicated by solid means with strong echogenicity (e.g. 

myometrium, the ovarian stroma, myomas, fibromas). Diffuse wall thickening, 

typical ovarian stroma, and regular septa aren't considered "solid" tissue in adnexal 

tumors. 

Solid papillary projections are solid projections into the cyst cavity from the cyst 

wall that are greater than or equal to 3 mm in height. 'Smooth' or 'irregular' solid 

papillary projections are described. 'Smooth' or 'irregular' is how the internal wall 

is described (see Figure 4). The wall is defined as irregular if there is a firm 

papillary protrusion. The cyst's outer wall is ignored. 

Fig. 4: The smoothness or irregularity of the cyst's internal wall is highlighted. 
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Low-level echogenic (i.e. homogeneous low-level echogenic as seen in mucinous 

tumors or an appearance similar to amniotic fluid), 'ground glass' appearance 

(homogeneously dispersed echogenic cystic contents, as seen frequently in 

endometriotic cysts), hemorrhagic (with internal thread-like structures, 

representing fibrin strands; in hemorrhagic cysts, the internal thread-like structures 

represent fibrin strands (see Figure 5). In solid tumors, the major feature of any 
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cystic contents is only noted if it can be studied. 

 

 

Figure 5:  

All lesions are categorized into one of six categories based on their quality: 

1. The term "unilocular cyst" refers to a cyst that affects only one eye (Fig6 - a 

unilocular cyst without septa and solid parts or papillary structures). The normal 

ovarian stroma is not considered a ‘solid' component of the tumor (e.g. a peritoneal 

cyst containing a normal ovary is classified as unilocular and not unilocular-solid). 

2. Unilocular- A solid cyst is a cyst that only affects one eye (Fig7 - a unilocular 

cyst with a measurable solid component or at least one papillary structure). This 

group may include pyo- or hydrosalpinges with the appearance of 'beads-on-a-
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string' or ‘cogwheel' if their height is greater than or equal to 3 mm. If a unilocular 

cyst is present, the mass may be unilocular-solid, with only very small cysts in the 

solid portion. 

 

Fig. 6: Illustrations of several types of unilocular cysts. A cyst without septa, 

solid sections, or papillary structures is known as a unilocular cyst. 
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Fig. 7: Illustrations of several types of unilocular-solid cysts. A unilocular-

solid cyst is one that has a quantifiable solid component or at least one solid 

component. 

 

3. Multilocular cyst is a term used to describe a cyst that has several locations 

(Fig8 - a cyst with at least one septum but no measurable solid components or 

papillary projections). 

 

Fig. 8: Illustrations of several types of multilocular cysts. A multilocular cyst 

is defined as one with at least one septum but no visible solid components or 

papillary projections. In the planes indicated by the arrows, the 'lesion' is 

measured. 
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4. Multilocular-Solid cyst is a type of cyst that has several lobes (Fig9 - a 

multilocular cyst with a measurable solid component or at least one papillary 

projection). 

 

Fig. 9: Illustrations of several types of multilocular-solid cysts. A multilocular-

solid cyst is one that has at least one papillary structure and a discernible solid 

component (solid tumor with an irregular cyst wall). 

5. Solid tumor is a term used to describe a tumor that is solid (Fig10 - a tumor 

When viewed in a two-dimensional slice, the solid components account for 80% or 

more of the tumor. Papillary projections emerging into the tiny cysts of a solid 

tumor are not uncommon. 
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Figure 10: Illustrations of many types of solid tumors. A solid tumor is one in 

which the solid components account for 80% or more of the tumor in a two-

dimensional segment. Papillary projections projecting into interior tiny cysts 

may be present in a solid tumor. 

 

6. Due to inadequate visualization, this item is not classifiable (For example, 

calcifications can cause substantial acoustic shadowing, as seen in certain 

dermoids). 

Measurements and quantitative morphology evaluation:
67

 

Both the ovaries and the lesions are measured using the largest three diameters (in 

mm) in two perpendicular planes (s). 

Septum: The thickest septum's thickness is measured where it seems to be the 

widest (other than at its interface at the internal surface of the cyst wall). For lateral 

resolution, it is preferable to measure a septum that is perpendicular to the 

ultrasound beam because most ultrasound equipment has a better axial resolution 

than the human eye (see Fig11). 
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The height, base, and base of the largest projection are measured in two 

perpendicular planes, as shown in (Figure 12). Additional information is provided 

on the number of distinct papillary projections (1/2/3/more) and whether blood 

flow can be seen in any of them.

 

Figure 11: It's best to measure a septum that's parallel to the ultrasound 

beam. 
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Any solid projections into the cyst cavity from the cyst wall that are bigger 

than or equal to 3 mm in height are referred to as solid papillary projections  

 

(Fig. 12). The height, base, and base of the greatest papillary projection are all 

measured in three directions. 
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Figure 13: The imaginary line used to measure a papillary projection is seen 

in this diagram. 

Adnexal risk assessment model LR-1&2 models: 

Preoperatively, the LR1 and 2 models can be used to diagnosis ovarian cancer in 

women who are suspected of having at least one persistent adnexal tumor (ovarian, 

paraovarian, or tubal); it calculates the likelihood that an adnexal tumor is 

malignant. 

 Table 2: LR1 : Has 12 predictors  

Age  

Presence of ascites  

 Presence of papillations with detectable blood flow 

Maximum diameter of largest solid component(mm) 

Irregular cyst walls  

Presence of acoustic shadows 

Maximum diameter of the lesion(mm) 

family history of ovarian cancer 

Color Doppler score (1/2/3/4) 

Abdominal pain during examination  
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Solid tumor  

Use of hormonal therapy 

 

LR 2 : It uses six predictors (table3) 

Age  

Presence of ascites 

Presence of papillations with 

Detectable blood flow 

Maximum diameter of largest solid component(mm) 

Irregular cyst wall 

Presence of acoustic shadows  

 

 

METHODOLOGY  

It is a one-year study from December 2019-November 2020. The cases were 

recruited from SDM medical college and hospital. Patients referred from the 

Gynecologic Department with the following inclusion and exclusion criteria for 

this study were selected. 

Criteria for Inclusion: 
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1. Prepubescent to elderly women who have ovarian lesions 

2. This study includes patients with an ovarian mass of more than 5cms. 

3. Patients who have been diagnosed with an adnexal mass through 

ultrasonography, even though they are asymptomatic. 

Criteria for exclusion: 

1. Pregnant women were not included. 

2. Women who are on ovulation inducing medications. 

3. Masses originating from the genitourinary tracts. 

Before being accepted into the trial, all eligible patients were fully advised and 

given their informed consent. Each patient had a detailed menstrual, obstetric, and 

medical history obtained, as well as a general, physical, systemic, and 

gynecological examination. Clinical findings were used to guide relevant studies. 

The following procedures were used for statistical analysis: 

1. Specificity and Sensitivity 

2. Descriptive statistics 

3. Chi-Square Analysis 



48 
 

Results: 

Table 4: 

 

This table shows the mean age group affected in this study is perimenopausal. 
FIGURE 14: Pie chart depicting the percentages of each age group presenting 

with adnexal masses. 
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50 
 

Table 5 : shows the age group and its comparison with benign and 

malignant tumors. 

 
 

 
 
 

 
 

Figure 15: This bar diagram shows the percentage of benign and malignant 

ovarian tumors based on age group. 

 

Table 6 : percentage of patients based on parity. 
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This figure 16: shows parity wise distribution of ovarian malignancy and its 

percentage  

 

 
This table 7 shows presence of menstrual disturbances in percentage of patients  

 

Menstrual disturbances  No of patients  Percentage of patients  

Present 7 23.3% 

Absent  23 76.7% 

 
 

 

This table 8 shows comparison between benign and malignant tumors in 

reproductive and menopausal age groups respectively. 

 

 

Age group 

 

Benign (%) 

 

Malignant (%) 

 

P-value  

Reproductive age 

group 

 

90% 

 

25% 

 

0.4  
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Menopausal age 

group 

68% 

 

42% 

 

0.26 

 

Figure17: 

 

 
 

In this graph the blue colour shows that benign tumors were more common (75%) 

than malignant tumors (25%)which is depicted by orange color. 

 
This table 9 shows status of patients based on laterality. 

Laterality  No of patients  Percentage of patients  

Unilateral  24% 82% 

Bilateral  6 18% 
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Figure18: 

 
 
In this study, 82% were unilateral ovarian tumors and 18% bilateral 

 

82% 

18% 

unilateral

bilateral
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Table 10: shows that nearly 96.67% patients presented with urinary complaints. 
 
 

 

 

Figure19: shows graphical presentation of complaints  
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Table 11: showing normal and abnormal parameters based on investigations. 

 
Investigations  No of patients  Percentage of patients  

CA-125    

Abnormal  11 36.67% 

Normal  19 63.33% 

CA-19-9   

Abnormal  2 6.67% 

Normal  28 93.33% 

 

Figure 20: shows graphical representation of tumor markers  

 
 

 

 

 
Table 12: shows percentage of patients undergoing CT/MRI other than USG. 
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Figure 21: The percentage of patients who got a CT/MRI scan is shown.
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Table 13: Shows percentage of patients that had Doppler changes on USG 

 

 
 
Figure 22: pie chart showing percentage of Doppler changes
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 Table 14: Prevalence of benign factors on applying B rules  

B rules  No of patients  % of patients  

B1 17 56.67% 

B2  12 40% 

B3 7 23.33% 

B4 8 26% 

B5 2 6.67% 

B1- unilocular cyst, B2-presence of solid component where largest measuring 

is < 7mm in largest diameter, B3- presence of acoustic shadows, B4-smooth 

multilocular tumor with largest diameter <100mm, B5- No blood loss (color 

score1) 

 
 

Figure 23: A pie chart showing percentage of patients on application of B- rules 

 
 

 

 
 Table 15: Prevalence of malignant factors on applying M-rules  

M- rules  No of patients  Percentage  

M1 7 20.34% 

M2 3 10% 

56.67% 

40% 

23.33% 

26% 
6.67% 

B1 B2 B3 B4 B5
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M3 7 20% 

M4 5 12% 

M5 6 13.33% 

M1-irregular solid tumor, M2-presence of ascites, M3-at least 4 papillary 

structure, M4-irregular multilocular solid tumor with largest diameter 

>100mm, M5-very strong blood flow (color score4) 

 

 
Figure 24: pie chart showing percentage of each M -rule  

 
 

 

 

 
Table 16: distribution if patients based on IOTA simple rules  

 
 

20.34% 

10% 20% 

12% 

13.33% 

M1

M2

M3

M4

M5



60 
 

 

Figure 25: 

 
 
This figure shows that 73.33% were benign and 26.67% were malignant  
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This figure 26: shows the final histopathological diagnosis. 

 

 

 

 Table 17: Adnexal mass risk prediction model (IOTA)  
SCORING  No of patients  Score (Lr-1 model) 

Benign  21 20.6- 42.8% 

Malignant 9 48-67.6% 

 

Table 18: comparison of age group with IOTA score (LR-1)  

Age group Iota score  

<30years  20.2% 

31-40 years 20.2%-37.8% 

41-50years 41.6%-55% 

>50years 67.6% 
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Figure 27: comparison of age group with IOTA score  

It shows that with advancing age the iota score increases pointing 

towards malignancy. 

 
Table 19: efficacy of IOTA rules  
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Figure 28: percentage of each of the adnexal masses 

 
 

 

 
Figure 29: percentage based on surgical procedures 
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Table 20: Distribution of patients by gross findings  

 
Gross   No. of patients  %of patients  

Solid  8 26.67 

Cystic  22 73.33 

Total  30 100 

 

 

 
Figure 30: pie chart showing percentage of solid and cystic tumors 
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DISCUSSION: 
 
This study focuses on women attending SDM medical college hospital diagnosed 

to have adnexal masses. IOTA simple rules were applied to all cases. Laparotomy 

was the surgery done to obtain the specimen for histopathological examination and 

to diagnose the true nature of the tumor and for treatment. 

 

The IOTA ultrasound principles were not directly employed during sonographic 

examination in prior published studies; instead, the sonographic data was obtained 

from the patients and assessed using prediction models. Only a few studies have 

been conducted to date that directly applied this diagnostic tool to patients. 

This issue is overcome in our work by immediately applying IOTA basic 

ultrasound principles to patients. 

 

The commonest age group in our hospital was the perimenopausal age group 

where benign tumors are common. Out of 30 patients, 28 were parous women as 

ovarian tumors are more common in parous women. 

 

Most of them were asymptomatic followed by urinary complaints. No family 

history of carcinoma was found in 30 patients. 
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CA- 125 was found to be abnormal in 11 patients (36.67%) 

On application of Doppler nearly 50% of the patients had Doppler changes. 

On application of IOTA simple rules, 73.33% of patients were found to have 

benign features.  

 

On comparing with intraoperative and histopathological findings 80% were benign 

and 13.33% were malignant 

 

According to the IOTA simple rules, my study had a majority of benign ovarian 

tumors accounting for 70%, which also matched the histopathological diagnosis of 

benign ovarian tumors accounting for 80% with a positive predictive value of 

42.86 percent. 

In addition, when combined with the IOTA risk prediction model LR-1, the mean 

score value for predicting benign or malignant tumor nature was found to be in the 

range of (20.6-42.8 percent) and for suspected malignant tumors (48-67.6) percent 

As a result, it was discovered that a score of more than 48 percent raises suspicion 

of malignancy. 

The same was compared to the final histological diagnosis, which revealed that 

four individuals had malignant ovarian tumors and two were borderline ovarian 

tumors. 
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In this study, the IOTA sensitivity value of 75% and specificity value of 83.33% 

were found with an accuracy rate of 82.14%. 

The current study's sensitivity and specificity were most closely related to a study 

by Hartman CA et al.,
 70

 who found a sensitivity and specificity of 91% and 87%, 

respectively. In comparison to these seven studies, our study's sensitivity was 

slightly lower. This discrepancy could be related to the smaller number of patients 

evaluated in this study compared to other studies. In addition, our study's sub 

analyses for pre- and postmenopausal women were compared to the literature 

(table 21) 

Author and year 

of study  

Patients 

with rules 

applicable 

Prevalence 

of 

malignancy 

(%) 

sensitivity Specificity  

All women      

Timmerman D et al.,
68

 

(2010)  

796 22.2 96 96 

Hartman CA et al., 

(2012) 
(70)

 

91 24.2 87 87 

Sayasneh A et al., 214 24.8 98 98 
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(2013)
(71)

 

Alcazar JL et al., 

(2013) 
(72)

 

270 12.2 97 97 

Nunes N et al., 

(2012)
(73)

 

237 44.3 89 89 

Present study (2021) 30 17.8 75 83.33 

Premenopausal      

Timmerman D et al., 

(68)
 (2010) 

526 9.5 90 97 

Hartman CA et al.,
(70) 

(2012) 

39 23.1 89 90 

Sayasneh A et al., 
(71)

 

2013) 

143 15.4 82 100 

Alcazar JL et al.,
(72) 

(2013) 

217 7.4 88 97 

Nunes N et al., 
(73)

 

(2012) 

130 22.3 90 89 

Present study (2021) 21 25% 90 94 

Postmenopausal      
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Timmerman D et al., 

(68)
 (2010) 

270 47 91 94 

Hartman CA et al.,
(70) 

(2012) 

36 30.6 91 80 

Sayasneh A et al.,
(71) 

(2013) 

71 43.7 90 93 

Alcazar JL et al., 
(72)

 

(2013) 

53 32.1 88 100 

Nunes N et al.,
(73)

 

(2012) 

107 71 99 87 

Present study  9 42 68 62 

 

 

When comparing premenopausal and postmenopausal women, it was discovered 

that premenopausal women had higher sensitivity (90%) than postmenopausal 

women (68 %). 

Using this technique in the current investigation, the sensitivity of the test index 

and the findings produced were closely associated with published data, and the 

sensitivity and specificity of the present study were near to those of Timmerman et 

al.,
67 
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When comparing IOTA to other scoring systems, the sensitivity of RMI and 

ROMA in premenopausal women will be low. The outcome of RMI is mostly 

determined by the level of serum-CA125, despite the fact that this biomarker has 

limited utility in the detection of ovarian cancer, particularly in premenopausal 

women, and the HE4 test is not performed in our hospital where this study was 

conducted. 

As a result, the application of  IOTA simple rules on ovarian masses was more 

practicable and accurate. 

 

CONCLUSION: 

 

In our study, Ultrasonography showed an overall sensitivity of 97.14% and 

specificity of 50% in comparison to the histopathological findings. For ovarian 

lesions, Ultrasonography by using the IOTA scoring system showed 75% 

sensitivity and specificity in comparison to the histopathological findings.  

A good working relationship between the referring physician and the radiologist 

can help cases with pelvic masses be handled quickly. As the diagnosis should be 

assessed in the shortest time with the greatest care and accuracy, it is necessary to 

choose the appropriate available examinations, thus reducing the time needed to 

establish a diagnosis and decreasing the number of examinations required.  
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Ultrasound is the main diagnostic imaging modality before treatment.  

Improved detection and characterization of pelvic mass contributes to better 

diagnostic accuracy and consequently reduction of false-positive findings and 

invasive procedures, which leads to a significant reduction of morbidity and 

mortality from the pelvic mass.  

 

Hence Ultrasonography is recommended to be a very useful modality with regards 

to diagnostic yield. It makes it possible to establish the diagnosis quickly and thus 

start appropriate treatment early. This greatly reduces the morbidity, mortality, and 

the period spent by the patient in the hospital. It is also useful in serious cases and 

in some conditions which threaten the patient's life, as it is available at the bedside 

of the patient and also could be used in the operation theatre, thus improving the 

outcome of surgery.  

 

In conclusion sonography with a piece of good equipment when appropriately 

performed by an experienced radiologist, using a proper methodology and standard 

guidelines has proved to be a very useful highly diagnostic, and reliable method 

with good sensitivity and specificity. As a result, it has become an essential tool for 

diagnosing, managing, and following up on all cases with a pelvic mass. 
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SUMMARY: 

 

Evaluation of adnexal masses is of particular importance in gynecologic practice. 

The main challenge to the radiologist is to detect the site of the lesion, to 

characterize the lesion, and to differentiate benign from malignant lesions.  

It is a one-year study from December 2019 to November 2020  carried out on 30 

patients with suspected pelvic masses from the department of Obstetrics and 

Gynecology. The cases were recruited from SDM medical college and hospital 

Dharwad.  

This study aimed to evaluate the diagnostic value of Ultrasonography in pelvic 

masses and its correlation with histopathological diagnosis.  

 

All patients underwent TAS and TVS. The final diagnosis was made by 

histopathological examination in all 30 cases, operative findings/follow-up 

ultrasound scans in 30 cases. All histopathology reports were reviewed. The 

findings of sonography were correlated with histopathological findings, which 

were taken as ―Gold Standard.  

When compared to the histopathological diagnosis, Chi-square P-value for 

Ultrasonography was found to be 0.5 which is statistically significant. 
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Ultrasonography showed an overall sensitivity of 75% and specificity of 83% in 

comparison to the histopathological findings.  

For ovarian lesions, Ultrasonography by using the IOTA scoring system showed 

75% sensitivity and 83.33%% specificity in comparison to the histopathological 

findings.  

 

As a result, ultrasonography is the most common method for detecting and 

characterizing pelvic masses. Improved detection and characterization of pelvic 

mass contributes to better diagnostic accuracy and consequently reduction of false-

positive findings and invasive procedures, which leads to a significant reduction of 

morbidity and mortality from the pelvic mass.  
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Figure 31: This is a specimen of left ovarian serous cystadenoma 
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Figure 32: final specimen after surgery -serous cystadenoma
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Figure 32: this is specimen of mucinous cystadenoma  
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Figure 33: specimen of mucinous cystadenoma after surgery. 
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Figure 34:  A huge serous cystadenoma almost weighing 1000gms underwent  

TAH+BSO. 

 

 

 

 

 

 

 

 

 



79 
 

 

Figure 35: This is a specimen of mucinous cystadenocarcinoma with omental 

deposits ( histopathological diagnosis). 
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Annexure - I 

PROFORMA 

 

Case No:       IP No. :    

Name :       Occupation : 

Age :       Religion : 

Socioeconomic status:     Address : 

A. PRESENTING COMPLAINT 

Asymptomatic 

Symptomatic 

B. MENSTRUAL CYCLE 

 Cycles:      Regular / Irregular  

 Flow:       Moderate /Excessive 

 Attained menopause:    Menopausal age : 

C. OBSTETRIC HISTORY: 

 Parity 

H/O oral contraceptives 



91 
 

D. PAST HISTORY: 

1. H/O similar complaints in the past. 

2. H/O previous surgery. 

3. H/O T.B/DM/Hypertension. 

E. FAMILY HISTORY: 

 

F. PERSONAL HISTORY: 

Weight loss       Appetite 

 Bowels      Diet  

G. GENERAL PHYSICAL EXAMINATION 

Anaemia:      Pulse: 

Jaundice:     B.P: 

Lymphadenopathy:                                BMI: 

Temperature: 

H. SYSTEMIC EXAMINATION: 

CVS –     RS     

I. LOCAL EXAMINATION (MASS P/A): 
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(a) Inspection:  Abdominal distension: 

Visible veins 

Mass moving with respiration 

(b) Palpation:   Temperature:                           Rigidity: 

Tenderness:    

Site:       Size:     

Shape:       Surface   

Consistency:       Margin:   

Mobile:          

Pulsatile: 

(c) Percussion: Fluid thrill    Shifting dullness: 

J. GYNECOLOGICAL EXAMINATION: 

a. Per speculum examination : 

 

b. Pervaginal examination : 

Uterus:    palpable / not palpable 

Uterus size: 
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Position of uterus:   anteverted/retroverted 

Mass:   Site:     Size: 

 Separate from the uterus:         yes/no 

Consistency:    Tenderness: 

                         Mobility 

Fornices:  free/fullness/tenderness 

Anterior FX: 

Right FX: 

Left FX: 

Posterior FX 

c. Per rectal examination 

d. In unmarried patients : examination under GA 

K. INVESTIGATIONS 

(I) ROUTINE INVESTIGATION 

(a) Blood:    Hb%  

 Blood group:   Rh: 

(b)Urine :    Albumin:   Sugar :   Micro  
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II. ULTRASONOGRAPHY: Transabdominal / Transvaginal 

Site: 

Size: 

Echogenicity: 

Septations:  

Wall thickness: 

Inner wall structure: 

Solid elements: 

Borders: 

Free fluid: 

IOTA score: 

(III) SPECIAL INVESTIGATION.  

(a) CA 125 levels 

(b) Screening chest X-ray: 

(c) X-Ray abdomen: 

(d) Colour Doppler [ if done ] 

(e) MRI [if done ] 

(f) CT Scan [ if done ] 

L. TREATMENT: 
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a. Conservative. 

b. Operative. 

Type of operation done: 

Intra operative Findings: 

Post op period:     Eventful/uneventful 

M. HISTOPATHOLOGY: 

Gross: 

Microscopy: 

Impression: 

Clinical diagnosis: 

Ultrasound diagnosis: 

Operative diagnosis:Histopathological diagnosis: 

 

  



96 
 

ANNEXURE -II 

                              ಶ್ರೀ.ಧ.ಮಂ.ವೈದ್ಯಕೀಯಮಹಹವಿದ್ಹಯಲಯಮತ್ತುಆಷಪತ್ರರ 

                              ಮಂಜತಶ್ರೀನಗರ, ಷತತ್ತುರತ,ಧಹರಹಡ,ಕರ್ಹಾಟಕ-580009 

ಒಪ್ಪಪಗೆತ್ರ 

ಭಹಗಹಿಷತರಹಷರತ:- 

ರಧಹನತ್ನಿಖಹಧಿಕಹರಿಯಹಷರತ:-- ಡಹ.         . 

ಷಂಸೆಯಹಷರತ-ಶ್ರೀ.ಧ.ಮಂ.ವೈದ್ಯಕೀಯಮಹಹವಿದ್ಹಯಲಯಮತ್ತುಆಷಪತ್ರರ. 

 

-----------------------------ಯಸ್ಸಿನ ರ್ಹನತ ಈ ಮತಲಕ “                    

                                                      

                           ಐಓಟ                   . ಎಂಬ ಅಧಯಯನದ್ಲ್ಲಿ 

ರ್ಹನತ ಭಹಗಿಯಹಗಿದ್ದೀನಂದ್ತ ನನಗೆ ನನನದ್ೀ ಆದ್ ಆಡತಭಹಷಯಲ್ಲಿ ತಿಳಿಷಲಹಗಿದ್. 

ಈಅಧಯಯನದ್ಗತರಿ,ಇದ್ರಿಂದ್ಹಗತಉಯೀಗಗಳತ,ತ್ರತಂದ್ರೆಗಳತ ಬಗೆೆ ಕತಲಂಕತವಹಗಿ ನನಗೆ ಅರ್ಾಹಗತ ರಿೀತಿಯಲ್ಲಿ ನನನ 

ಆಡತಭಹಷಯಲ್ಲಿ ತಿಳಿಸ್ಸರತತ್ಹುರೆ. ಇದ್ನತನ ಷರಿಯಹಗಿ ಅರ್ೈಾಸ್ಸಕತಂಡತ ರ್ಹನತ ಷವತ್ಂತ್ರಹಗಿ, ಯಹರಒತ್ುಡ ಇಲಿದ್ೀ 

ಒಪ್ಪಪರತತ್ರುೀನ. 

ನನಗೆ ನಿೀಡಿರತ ಮಹಹಿತಿಯನತನ ಓದಿ ಅರ್ಾಮಹಡಿಕತಂಡಿದ್ದೀನ. 

ನನಗೆ ಈ ಅಧಯಯನದ್ ಬಗೆೆ ಮತ್ತು ಒಪ್ಪಪಗೆ ತ್ರದ್ ಬಗೆೆ ವಿರಿಷಲಹಗಿದ್. 

ನನನ ಸಕತುಗಳತ ಮತ್ತು ಜಹಬ್ಹದರಿಗಳ ಬಗೆೆ ನನಗೆ ವಿರಿಷಲಹಗಿದ್. 

ರ್ಹನತ ತ್ರಗೆದ್ತಕತಳತು ಅರ್ಹ ಹಿಂದ್ತ್ರಗೆದ್ತಕತಂಡ ಎಲಿಚಿಕತ್ರಿಗಳತ ಷಂಶತೀಧಕರಿಗೆ ತಿಳಿಷಲಹಗಿದ್. 

ರ್ಹನತ ಯಹದ್ೀ ಷಮಯದ್ಲ್ಲಿ ಅಧಯಯನದಿಂದ್ ಹತರಬರತ ಅಧಿಕಹರನತನ ಹತಂದಿರತತ್ರುೀನ. 

ತ್ನಿಖಹಧಿಕಹರಿಯಂದಿಗೆ ಷಸಕರಿಷಲತ ರ್ಹನತ ಒಪತ್ರುೀನ ಮತ್ತು ರ್ಹನತ ಅಸಹಮಹನಯರೆತೀಗಲಕ್ಷಣಗಳಿಂದ್ ಬಳಲತತಿುದ್ದರೆ ತ್ಕ್ಷಣಅರಿಗೆ 

ತಿಳಿಷತತ್ರುೀನ. 

ನನನ ಒಪ್ಪಪಗೆ ಇಲಿದ್ೀ, ತ್ನಿಖೆಗಹರರತ ಯಹದ್ೀ ಕಹರಣಕು ಯಹದ್ೀ ಷಮಯದ್ಲ್ಲಿ ಅಧಯಯನದಿಂದ್ ನನನ ಭಹಗಹಿಷತವಿಕ 

ಅಂತ್ಯಗೆತಳಿಷಬಸತದ್ತ ಎಂದ್ತ ರ್ಹನತ ತಿಳಿದಿದ್ದೀನ. 

ಪ್ಹರಯೀಜಕರತ, ನಿಯಂತ್ರಕಪ್ಹರಧಿಕಹರಿಗಳತ ಷಕಹಾರದ್ಏಜೆನಿಿಗಳತ ಮತ್ತು ನೈತಿಕಷಮೀತಿಯ ಭಹಗಹಿಷತರಿಗೆ ಅಧಯಯನದ್ 

ರಿಣಹಮಗಳನತನ ಬಿಡತಗಡೆಮಹಡಬಸತದ್ತ ಎಂಬ ಅನತಮತಿ ನಿೀಡಿರತತ್ರುೀನ. 

ಈ ಅಧಯಯನನತನ ಯಹದ್ೀ ರಿೀತಿಯಲ್ಲಿ ರಕಹವನಮಹಡಲತ ನನನ ಅಭ್ಯಂತ್ರವಿರತದಿಲಿ. 
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ನನನ ವಿಶಯನತನ ಸಹಾಜನಿಕಹಗಿ ನಿೀಡಲಹದ್ಲ್ಲಿ ನನನ ಗತರತತ್ನತನ ಗೌಯಹಗಿ ಇಡಲಹಗತದ್ತ. 

ನನನ ರಶನಗಳಿಗೆ ಷಮಹಧಹನಕರಹಗಿ ಉತ್ುರಿಷಲಹಗಿದ್. 

ರ್ಹನತ ಯಹದ್ೀ ರಶನಗಳನತನ ಕೀಳಲತ ಮತಕುಳಹಗಿದ್ದೀನ ಮತ್ತು ರಶನಗಳಿಗೆ ನನಗೆ ಷಮಹಧಹನಕರಹಗಿ ಉತ್ುರಿಷಲಹಗಿದ್. 

 

 

ದಿರ್ಹಂಕ: 

ಷಮಯ:.                                                                                                        ರೆತೀಗಿಯ ಹಷರತ ಮತ್ತು ಷಹಿ: 

 

 

 ಹಷರತ ಮತ್ತು ಷಸ: 

ರೆತೀಗಿಗೆಷಂಬಂಧ: 

ವೈದ್ಯರತ ಷಹಿ: 

 

 

 

 

 

ANNEXURE –III 

CONSENT FORM 

Patient’s statement 
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I voluntarily accept admission to the SDMMCH for the performance of the studies. The 

nature, demands and hazards involved in these studies have been fully explained to me. I 

understand that I may withdraw from these studies at any time for any reason. I confirm that I 

have passed my eighteenth birthday, the required minimum age necessary to take part in an 

adult research study. 

I consent to the release of scientific data resulting from my participation in this study to 

the Principal Investigator for use by her for scientific purposes. The principal Investigator 

assures my anonymity. I understand that the record of this experiment becomes part of my 

medical record and is protected as a confidential document. I understand that this record will 

only be available to physicians and investigators involved with this study. Other staff may be 

authorized by the Head to review the record for administrative purposes or for monitoring the 

quality of patient care. 

In the unlikely event of physical injury resulting from participation in this research, I understand 

that medical treatment will be available from the SDMMCH, including first aid, emergency 

treatment and follow –up care as needed. However, no compensation can be provided for 

medical care apart from the foregoing. I further understand that making such medical 

treatment available, or providing it, does not imply that such injury is the fault of the 

investigator(s).I also understand that by my participation in this study I am not waiving any of 

my legal rights. I understand that in the case of any problem I can contact 

Dr.(PROF).RATHNAMALA DESAI, PRINCIPAL & DR (PROF). ASHA NERAVI Head of the Dept of 

Obstetrics and Gynecology or any member of the Institutional Ethical Review Board, SDM 

MEDICAL COLLEGE DHARWAD 

 

 

Date: ---------------------   Signature: --------------------- 

 

Witness: ------------------- Name: ---------------------- 

Physician’s Statement: 

I have carefully explained the nature, demands and foreseeable risks of the above studies to 

the patient. 
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Date: --------------------                                                Signature: --------------------- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ANNEXURE –IV 
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