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INTRODUCTION 

Ovarian cancer is the most frequent cause of death from 

gynecological malignancies in the world. Ovarian cancer has a prevalence 

of 50 /100,000 and an annual incidence rate of 14/100,000. Despite 

advances in treatment and attempts at early diagnosis, long term survival is 

bleak, with only 40 % of patients surviving 5 yrs. A women’s risk of having 

ovarian cancer at birth in her life is 1 – 1.5% and dying from ovarian cancer 

is 0.5%. 

Most patients with epithelial ovarian cancer, are asymptomatic in 

early stage disease and usually present with stage III or IV disease. Their 

5yr survival is <25%. The minority of patients discovered with early stage 

disease have 5yr survival rate of 80-90%. 

There are various screening methods for detection of ovarian cancer 

like bimanual pelvic examination, ultra sound examination (TVS & TAS) 

with or without colour Doppler flow imaging and measurement of various 

circulating proteins like CA 125. In analyzing the screening test by 

measuring CA 125 level   and   performing   transvaginal   ultrasound   
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examination appears to provide the highest specificity and positive 

predictive value for the detection of ovarian cancer. 

The CA 125 plus ultrasound screening strategy is currently on trial in 

US and UK. 

In the US, the National cancer instituted prostate, lung, colorectal and 

ovarian (PLCO) cancer screening trial is comparing 37,000 women (aged 

55-74yrs) having annual measurement of CA l25 level and TVS 

examination with equal number of women receiving their usually medical 

care. A large European multicentre trial involving 12,000 postmenopausal 

women randomly allocated to no screening, TVS at intervals of 18 months 

or TVS at intervals of 3yrs, for a total of 8yrs. The results of these trials will 

provide evidence for further screening a survival advantage and whether this 

is at an acceptable financial cost. 

History of sonography and colour Doppler ultrasound 

Since the pioneering work of Ian Donald and his first lancet paper 

in 1958, the use of ultrasound in obstetrics and gynaecology has evolved 

rapidly. The introduction of grey scale technique enhanced our ability to 

identify different issues on the basis of their texture. However it was the 
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linear array real time scanner in the mid-seventies that changed the 

ultrasound for being an "eccentric art form' to a readily available and 

usuable technique. In the midst of this activity was the parallel development 

of the TVS by Karotochaill .The first ultrasonagraphic image of a normal 

ovary was reported by Karatochaill and colleagues. The application of this 

technique has had a major impact on many areas of gynaecological practice 

and in infertility . 

History of Doppler 

The development of this new technique has facilitated the study of 

vascular changes within the pelvis in a noninvasive pattern. 

In gynaecological practice, studies of the pelvic circulation in 

nonpregnant women was initially performed using TAS approach 

(TAYLOR ET AL 1985). At the end of the 1989 and at the beginning of the 

1990,the pioneering work in the gynaecological applications of color 

Doppler by KURJAK ET AL;HATA ET AL;BOURNE ET AL and 

FLEISHER ET AL stimulated many researches and an abundance of 

literature has filled the scientific journals. 
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Basics of ultrasound and doppler 

Ultrasound 

Ultrasound is a high frequency sound wave. When 

ultrasonic waves pass through the tissues, there are reflexed 

back as echoes of different intensities depending on tissue 

density of the various structures they traverse .The transducer 

converts the returning waves into electrical energy which is 

displayed on the screen as images. This is done by a way of a 

phenomenon called PIEZOELECTRIC EFFECT discovered by PIERRE 

CURRIE in 1880.The transducer employs a frequency of 3.5 to 7mega hertz 

(MHz).TVS uses a frequency of 7mega hertz (MHz). 

Doppler 

The principles applied to Doppler technology includes the physical 

property described by CHRISTIANDOPPLER that the frequency of waves 

(light or sound) produced by objects (moving red blood cells) approaching 

the observer (transducer) is higher than the objects moving away from the 

observer. The change in the frequency is known as DOPPLER 

FREQUENCY SHIFT or DOPPLER SHIFT. 
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The combination of ultrasound and Doppler provides assessment of 

ovarian masses on a physiological rather than merely on morphological 

basis. 
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INSTRUMENTATION 

A) Ultrasound  

Scanner types 

The scanner types used in transvaginal ultrasound are basically the 

same as transabdominal ultrasound. 

1. Linear array scanners 

2. Curved array scanners 

3. Sector scanners. 

TVS probes are all virtually sector probes. The mechanical probes 

have an advantage that the sector can be steered off the axis of the probe to 

explore the sides of the pelvis with virtually no change in the image quality. 

Ultrasound waves do not travel through air more than a few 

millimeters without losing strength. A probe should be selected to have the 

highest frequency that can penetrate the depth to be studied. TVS generally 

have high frequency. Smaller objects can be detected more easily with 
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higher frequency sound waves. However higher frequency waves do not 

penetrate well because the intervening tissue takes a greater percentage of 

the energy out of the signal for each centimeter of penetration. 

II) Doppler 

The sound waves utilized for Doppler studies in human subjects are a 

piezoelectric crystal within the transducer that both transmits sound and 

receives the returning echo. A variety of devices utilizes Doppler 

techniques for assessment of blood flow 

1. Simple continuous wave devices 

2. Pulsed wave Doppler 

3. Two dimensional Doppler colour flow mapping 

The colour Doppler translates mean velocities of blood flow into 

a colour display, the colour of which reflects the direction of blood flow 

relative to transducer. It allows simultaneous imaging of a large field of 

view, displaying moving blood in all the vessels within the chosen area of 

interest, so it provides a road map for best sites to sample spectral   wave   
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form.   Colour   assigned   is   arbitrary   but   by convention, flow directed 

towards the transducer is red and that directed away is blue. 

In continuous wave Doppler, developed first by SATOMURA, 2 

elements wave used. One for continuously transmitting the ultrasound beam 

and a second element for receiving the back scattered echo. Thus this 

provides a nonselective, information for the vessel that is being interrogated; 

eg in FHR monitoring. 

In pulse wave Doppler, a single transducer transmits pulses of the 

ultrasound beam. During the interval period, the same crystal functions as 

the receiving transducer. By varying this time interval, the range of the 

target from the transducer can be determined. Advantages over continuous 

wave Doppler are its ability to obtain flow velocity information from a 

specific target vessel eg:  used to collect velocity from fetal cardiac 

chambers, the aorta, internal carotid artery and other deep vessels. 

The ability to determine the velocity is dependent on both 

frequency shift and angle of isonation. 

In order to understand the application of these modalities to   

differentiate   benign   and   malignant   ovarian tumors, it is necessary to 
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review the ovarian anatomy and the pathophysiology of ovarian vascular 

changes. 

 

Ovarian anatomy 

The ovaries are paired almond shaped structures situated one on 

either side of the uterus close to the lateral pelvic wall. Ovarian position 

varies during development and life. In nulliparous women, the long axis of 

each ovary is in the cranio-caudal direction. It occupies the ovarian fossa in 

the lateral pelvic wall between the external iliac vessels anteriorly and the 

internal iliac artery posteriorly. Attached to its cranial pole near the external 

iliac vein are the ovarian fimbria of the fallopian tube and peritoneal 

suspensory ligament of the ovary which contains ovarian vessels and nerves. 

Its caudal pole is attached to the lateral uterus by the ovarian ligament. 

The ovary receives dual blood supply, one arising from the 

abdominal aorta, the ovarian artery and the other from the adnexal branch of 

the uterine artery. Once the feeding vessels penetrate the ovarian capsule, 

intraovarian branches become coiled and tortuous. 
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Microstructure of the ovary 

In young females, the ovary is covered by cuboidal layer of ovarian 

surface epithelium. Beneath this is the tunica abuginea,the ovarian mass 

within is divided into cortex and medulla. The cortex is composed of 

ovarian follicles at various stages of development and is embedded in dense 

fibrous stroma. The medulla is highly vascular, receiving vessels via the 

ovarian hilum.  

Sonographic ovarian anatomy 

The ovary is commonly recognized by its oval shape and location, 

anteromedial to internal iliac vessels. The distinguishing feature of the ovary 

in the premenopausal age group' is the presence of cortical cysts. The 

presence of peripheral bright echogenic foci helps to distinguish the 

structure as ovarian tissue. A collapsed bowel loop may mimic the 

postmenopausal ovary. However peristalsis allows differentiation. The long 

axis of the ovary is 45° to the long axis of the body. 
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The ovary in general has a hypoechoic periphery representing the 

tunica and an echogenic centre representing the stroma. A normal variant of 

the shape is "L” shaped ovary which is important to recognize because a 

lesion in one of the arms may appear exophytic or extrinsic to the ovary. 

The   size   of the   ovary  is   calculated   by  length   x breadth x 

width. 

The volume of the ovary is calculated by the formula 

Length x breadth x width x  0.523 

The volume of the ovary varies with the patient's hormonal status 

with an average volume of 4.2cm3 in the adolescent period, 9. 8cm3 in the 

premenopausal adult and 5.8cm3 in the postmenopausal women.  

Factors that alter the ovarian flow  

1. Physiological 

In    premenopausal    women    during    follicular development, a rich 

vascular plexus is formed in the theca layer. The number of capillaries 

increases linearly with the increasing size of the follicle. After ovulation, the 

vessels continue to proliferate during the formation of corpusluteum. The 

resulting luteal vascular network consists of sinusoidal vessels. Thus 
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because of inherent low resistance, these vessels demonstrate low 

impedance and high flow characteristics, seen both in follicular and luteal 

phase of menstrual cycle. In post menopausal women, the ovaries are 

hypovascular. 

2.Pathological 

   In ovarian tumors due to neovascularisation, there may be low 

resistance flow. 

Folkman et al isolated a factor from human and animal tumors 

(Tumors angiogenesis factor) that is mitogenic to endothelial cells and 

stimulate rapid formation of new capillaries (neo vascularisation). 

Experimental study suggests that new blood vessel development is 

necessary to sustain the growth, invasion and metastasis of tumours. 

Induction of angiogenesis is mediated by angiogenic peptides such as 

platelet derived endothelial cell growth factors and vascular endothelial 

growth factor. These factors are associated with increase in micro vessel 

density. 

Neovascularity is distinguished by its relative structural disorder 

compared with normal vessels. This is characterized by irregularity of 
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vessel lamina, a branching pattern of vessels with arterioarterial loops and 

direct intravascular shunts. 

A lack of normal smooth muscle layer which normally provides 

vasomotor tone in arterioles results in ineffective control of perfusion. 

Abnormal vessels and lack of lymphatics result in an accumulation of 

interstitial fluid that is heterogeneously distributed throughout the tumor. 

Malignant tumors require neovascularisation to grow beyond 1-2 mm 

in size. This is acquired from adjacent normal tissue vasculature under the 

influence of angiogenesis factors secreted by the tumor. 

This is contrasted with the regular vascular branching and regimented 

vasomotor control of normal tissues in theory provided measurable 

differences. 
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DOPPLER PARAMETERS 

1. Location of the flow 

Flow within the solid component or in septa (central flow) is 

suggestive of active tumor growth. Peripheral vascularisation appears to be 

more common in benign tumors. 

2. Resistance to flow measurement 

a) Resistive index 

Defined as maximum systolic velocity (PSV) minus end diastolic 

velocity(EDV) divided by max. Systolic velocity (PSV). 

PSV - EDV 

RI = ----------- ------------- 

     PSV 

b. Pulsatility  indexDefined as max systolic velocity(PSV) minus end 

diastolic velocity(EDV) divided by mean velocity. 

PSV - EDV 

PI =  ------------------------  

                                                    Mean velocity 
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Low resistance flow with high diastolic flow in a malignant mass. 

 

 

 

 

 

 

High  resistance flow with  diastolic notch  in a benign mass. 
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Pulsatility  index is a measure of impedance to blood flow. Low 

value indicates decreased impedance and a high value indicates increased 

impedance to blood flow. A low resistance to flow (low PI and RI) is 

suggestive of neoangiogenesis. 

Benefits of transvaginal ultrasound and Doppler 

1. Noninvasive technique 

2: Full bladder not required in TVS 

3. Allows    physiological    as    well    as    morphological 

assessment of pelvic organs. 

4. TVS provides improved resolution used for follicular 

assessment, retrieval, GIFT, ZIFT etc., 

Limitations 

1. Colour  assignment may vary  due  to  tortuosity of the vessels. 

2. Large masses could not be seen completely. 

3. Old age due to atropic vaginitis, can lead to serve pain during 

introduction. 

4. Young and unmarried woman - we cannot  do TVS due to ethical 

reasons. 
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AIM OF THE STUDY 

To   determine   optimal  cut  off point  for   a  morphological  

scoring system    and colour flow directed Doppler values to differentiate 

benign and malignant ovarian masses. 

To   evaluate   the   above  methods in  differentiating   benign   

from   malignant  ovarian masses. 
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EVIEW OF LITERATURE 

The female pelvis is similar to a pandora's box and the ovary offers 

the greatest variety of all adnexal tumors. The differential diagnosis of 

ovarian tumors varies widely with age. The most important factor limiting 

the diagnostic specificity is the overlap of sonographic features. 

The ovary is composed of coelomic epithelial layer, germ cell layer 

and stromal layer. Epithelial lesions account for 75-80% of ovarian 

neoplasms and represent over 90% of ovarian cancer. Serous lesions 

account for 30% of total while 20% are mucinous. Serous papillary 

cystadenocarcinoma is the dominant cell type in malignant tumours 20% of 

ovarian masses are germ cell tumors, benign cystic teratomas being the 

commonest, stromal and sex cord tumors account for 10% of ovarian 

tumors. 
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SIMPLE CYSTIC ADNEXAL MASS 
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Sonographic appearances: 

1.  Completely cystic ovarian masses 

They demonstrate no internal echoes and have smooth well defined 

borders with enhanced posterior wall transmission. The most common is a 

physiological ovarian cyst (follicular) followed by serous cystadenomas - 

other mimickers include    endometriomas,    paraovarian    cysts,    

hydrosalpinx, peritoneal inclusion cysts and mesenteric cysts. 

Granberg et al., (1989) concluded that a unilocular cysts measuring   

less than 10 cm in diameter with out papillary formation had an extremely 

low chance of being malignant, regardless of the age of the patient. Many 

other authors, however, have chosen a cut off value of 5 cm to exclude 

cancer in an echogenic cysts. 

Goldstein et al showed that 23 surgical specimens from post 

menopausal women with unilocular, unilateral ovarian cysts less than 5 cm 

without papillations and septations proved to be benign. 

II  Complex massesComplex masses defined as those that contains both 

fluid and solid areas. They may be predominantly cystic (or) predominantly 

solid. 
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COMPLEX PREDOMINANTLY CYSTIC MASSES 

CLASSIFIED AS 

II (A) Predominantly   cystic   masses   with   layering   internal material 

Low level internal echoes may aries from pus, blood, cellular debris, 

cholesterol crystals, mucin and fat. The differential diagnosis includes 

endometriomas, haemorrhagic ovarian cysts, dermoid cysts. 

II (B) Predominantly cystic masses with septations 

The most common tumor with this appearance is mucinous 

cystadenoma. They appear as pelvic abdominal masses with thin internal 

echoes. Presence of solid and irregular areas within the mass suggest 

malignancy. They are bilateral in about 25% of patients. Other tumors 

include endometrioma, dermoid cysts and endometriod carcinoma. 

 

II (C) Complex, Predominantly solid masses 

Germ cell tumors commonly,  benign  cystic teratoma contains 

elements of skin, hair, teeth that is responsible for their variable appearance. 

Granulosa cell tumor, dysgerminoma, haemorrhagic cysts, malignant  
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epithelial ovarian tumors and tubo ovarian masses appear as complex, 

predominantly solid masses. 

Completely anechoic ovarian masses have a high likelihood of benign 

and are most commonly mucinous or serous cystadenomas. 

Ill Completely solid masses 

Fibromas, thecomas, teratomas, arrhenoblastomas and 

adenocarcinomas appear as solid masses. 

Granberg et al proposed another morphologic classification based on 

ultrasound. They considered 

i. Unilocular  cysts:     without  septae,   papillae  or  solid 

parts 

ii.        Unilocular cysts:  with  septae,  papillae  solidparts,  or 

echogenic structure. 

iii.       Multilocular cysts:  one or more  septations with out solid areas 

or papillae. 

iv.       Multilocular cysts:  with one or more  septations with solid parts, 

papillations or echogenicity 
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v. Solid > 80% echogenic 

Features of malignancy 

1. Irregular outline with  solid  structures  and  thick septae (> 

5mm) or papillae 

2. Bilateral tumor occurrence 

3. Ascites 

4. Matted bowel loops 

5. Liver metastasis 

6. Obstructive uropathy 

7. Peritoneal metastasis. 

The risk of malignancy was not related statistically to the size of an 

ovarian neoplasms in their series, although the average size of malignant 

lesions (12 cms) was greater than the benign lesions (9cm) [Koonings et al.) 

The percentage of malignancy in unilocular cysts was 0.3%, in 

unilocular solid tumors 7%, in  multilocular lesions  36% and in  straight 

solid tumors  39% [Granberg et al.]. 
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All the above features can be evaluated with ultrasound, but it is 

limited in the evaluation of recurrent ovarian disease or in the detection of 

bladder, lymphnode or bowel involvement. CT and MRI have superior 

accuracy in this regard. 

 

Scoring systems 

In order to define, elicit and easily reproducible criteria for 

differentiating benign and malignant ovarian tumors,Finkler et al., in 1988  

using a multiparameteric analysis of ultrasound reports designed a scoring 

system. 

Sassone et al23., developed a scoring system arbitarily by using the 

following criteria. The inner wall structure,  presence of septae,wall 

thickness and the echogenicity of the lesions were scored arbitarily. In 143 

pateints referred for TVS because of pain/palpable mass in the pelvis, 20 

ovarian cancer was diagnosed. A cut off score of 9 yielded the best 

discriminantion between benign and malignant lesions, resulting in a 

specificity of 83%, sensitivity of 100% with positive predictive value and 

negative predictive value of 37% and 100% respectively. 
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In this study, the size of the lesion was disregarded. They considered 

that the several large but benign lesions would have further reduced 

specificity. The high number of false positive in this study was due to the 

obviously benign, but nevertheless   high   scoring   masses   such   as   

benign   cystic teratomas. 

In an attempt to increase the specificity, and positive predictive value 

of the sassone scoring system, J.P. Leener et al undertook another study in 

which the different variables from the previous scoring system were 

subjected to a discriminant function analysis. This was performed to 

determine which of the variables was discriminatory and what weight, it 

carried in predicting malignancy. The study included 350 patients with 

ovarian and adnexal masses, of which 31 were malignant and 11 were of 

low malignant potential.  This analysis produced the following conclusions. 

1. The  wall  thickness was  non  discriminatory.  The variable 

was discarded from the "new scoring system" 

2. Papillary formations and high echogenicity with solid areas 

were the most discriminatory variables. 

3. The introduction of a new variable (i.e., shadowing behind a 
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structure) enabled "softening, the confusing nature of the 

dermoid tumors. Non shadowing lesions were "penalized" by 

adding 1 point to the score. 

This new scoring system based on computer analysis uses a cut off 

score of > 3 to suggest the possibility of ovarian malignancy. Although this 

scoring system did not improve the positive predictive value, it  simplify 

seems to be the only scoring system validated by statistical analysis . 

Depriest et al6 (1993) combined tumor volume, wall structure and 

septal structures. In a study of 121 sonograms of patients presenting without 

ovarian masses, they found that 80 ovarian tumors with score of < 5 were 

benign. 

Botta and Zarcone1 (1995) compared the diagnostic accuracy of the 

sassone and Depriest scoring systems. They found using a cut off value of 9 

in Sassone's score and 5 in Depriest's score, a high number of false positive 

results and a considerable overlap in the score of benign and malignant 

ovarian tumors. The two systems showed similar diagnostic value with 89% 

sensitivity for both systems and similar specificities (73% for Sassone 

scoring system, 70% for the depriest scoring system). The conclusions was 

that the addition of ovarian volume to the list of certeria does not improve 
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the accuracy of the scoring system. None of the various scoring systems 

have very high accuracy. Here at present, the superiority of one scoring 

system over another is probably unimportant to evaluate, what is important 

now is the systematic and prospective evaluation of adnexal masses until a 

centralized and statically proved "super scoring system" evolves. 

Koonings et al19  reported that the risk that an ovarian neoplasm was 

malignant increased 12 fold from age 20-29 to 60-69. The risk of carcinoma 

in premenopausal female is 13% and in postmenopausal female is 45%. 

A study by JACOB et al16  (1990) of 143 women with adnexal 

masses  ultrasound score and serum ca125 found to be the most useful 

individual criteria for differentiating benign and malignant tumors. They 

combined those two criteria with the menopausal status and developed a list 

of malignancy index (RMI). A RMI 200 had a sensitivity of 85% and 

specificity of 97% of diagnosing ovarian cancer. A similiar study was 

conducted by Davis A.P. et al (1993). They achieved a sensitivity of 87%, 

specificity of 89% and positive predictive value of 75% that is comparable 

to sassone's scoring system. 
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Color flow monitor (CFM) 

The CFM analysis obtained from malignant vessels will usually 

show an increase in no of vessels, as well as central or scattered locations of 

these vessels. The diastolic notch is characteristically absent. This high 

diastolic flow (low PI) reflects the neovascularity of the malignant masses. 

It seems to be the most evident in rapidly growing tumors as compared to 

those late stage tumors that have become necrotic. 

Of the benign ovarian lesions, in particular Endometriomas and 

teratomas  morphologically are the great mimickers and they may appear 

suspicious for malignancy for their solid components. Doppler interrogation 

of this lesion may vary with areas of high or low diastolic flow. The flow 

within these masses had been related to their biological activity, the 

presence of acute haemorrhage or other lesions that may contribute high 

diastolic flow (low PI) includes inflammatory tubal or bowel masses and 

uterine fibriod. 

The advantage of CFM have been first demonstrated by Zagreb and 

London scientific groups. The Zagreb group has studied pelvic masses and 

observed low impedance in intratumoral blood flow (RI < 0.41) in 

malignant ovarian lesions. 
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One false positive results (a granulosa cell tumor) among 15 benign cystic 

masses found. In benign ovarian masses, RI was always > 0.4. The London 

group supported these results in 18 women with ovarian tumors, 80% of 

which were malignant PI values were <1.0. 

Fleischner17 and associates further examined 62 patients in which 25 

malignancies were pathologically proven. 2 of malignant tumors showed 

low PI and absent diastolic notch, however; 3 benign lesions also shared 

similar findings. This resulted in 98% negative predictive value and 83% 

positive predicative value. A high negative predictive value would be 

expected of an test in a disease that has low prevalence such as ovarian 

cancer. 

Weiner29 et al found that PI of the intraovarian or intratumoral blood 

vessels to be > 1.0 in all 16 malignant masses. A recent report from Timer-

Tritch et al demonstrated mean PI value  of 1.15 for  benign lesion  and  

0.45 for malignant ones. 

Kujat et al20  identified 624 benign and 56 malignant adnexal masses. 

In every benign lesions except one, RI was above 0.40, where a in 54 to 56 

maligant lesions, RI was below or equal to 0.40. Several primary and nine 
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secondary ovarian carcinomas were discovered. A cut off point of 0.4 for RI 

and 1.0 for PI were established and used. 

Kawai 18 et al have suggested a PI cut off value of 1.25. This 

surprising statement was suggested after the comparison of result from 12 

benign and 11 malignant lesions. Indeed, Japanese authors have significantly 

higher PI and RI values for adnexal masses than their European and 

American colleagues. 

Valentin et al conducted a study on 149 women undergone 

laparotomy. They concluded that because the flow indices vary 

considerably within the same tumor, the entire tumor must be examined. 

Two research groups attempted to enhance the discriminatory power 

of transvaginal ultrasound by combining the morphological scoring system 

with the results obtained by color Doppler scanning. Timor Trisch et al 

achieved a 99%specificity , 94% positive predictive value  and 

94%sensitivity. Timor Tritsch and associates examined the role of 

morphology and CFM in 115 patients. They found that abnormal 

morphology and low PI accurately predicted carcinoma. Conversely, normal 

morphology and low PI accurately predicated carcinoma, conversely, 

normal morphology and high PI accurately predicted benignity. When there 
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was discordance in the morphology and PI, however there was overlap in 

benign and malignant conditions. 

Kurijak35  and coworkers used a scoring system that incorporates the 

variables of morphology, the type of vascularity and RI. This produced high 

specificity and sensitivity. They defined    lesions    as    benign,    

questionable,    suspicious    and malignant. The questionable and suspicious 

lesions occasionally demonstrated discordant findings in relation to 

morphology and CFM. This experience has been reported by several 

investigators. It seems that each discordant base must be individually 

assessed according to clinical and lab findings. The combined scoring 

system of kurjak and predanic drew the attention not only to the morphology 

and the vascular supply of the lesion but also to the location and type of 

vascularity. They reported a sensitivity of 97%, specificity of 100%, positive 

predictive value of 100% as opposed to the morphologic scoring which only 

yield 92%, 95% and 79% respectively. 

A similar scoring system was tested with the cooperation of the 

university of Zagreb and winthrop university hospital. Their results 

strengthened the view by combining morphologic and doppler scores for 
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analysis of ovarian masses, a highly specific, sensitive, and positive 

predictive value can be obtained (95%, 90% and 90% respectively). 

 L.Brown3 in 1998 developed a combined new scoring system using 

stepwise logistic regression analysis. The criteria analysed were solid 

component, flow location, free intraperitonal  fluid  and  septations.  A cut 

off of 453  had  a sensitivity 93% specificity 93% positive predictive value 

67% and negative predictive value 99% for malignancy. They concluded 

that the presence of solid component and central flow were the strongest 

predictors of malignancy. 

Hata et al15 in a study of 20 Japanese women found 12 benign and 8 

malignant tumors. They obtained a low impedance blood flow in 8 cases of 

ovarian carcinoma (mean RI 0.50) as well as in 4 benign lesions. They 

concluded that color Doppler imaging does not provide more diagnostic 

information than TVS grey scale imaging. An overlap in results was 

probably caused by their inability to discriminate blood flow in 

endometrioid ovarian cysts and corpus luteum cysts from that of carcinoma. 

Tekay et al24 (1992) suggested that a practical cut off value for either 

PI or RI that could assist in differentiating between benign and malignant 

lesion does not exist. In a group of 72 patients, author found 61 benign, 8 
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malignant and 3 borderline neoplasms. The corresponding mean RI values 

was 0.6, 0.5 and 0.5. The differences were not significant, and the overlap 

between benign and malignant lesions was large. However this paper 

contained several misinterpretation. The authors failed to report in which 

phase of the menstrual cycle, the examination had taken place, and they had 

not used the lowest RI and PI values as the representative value for assessed 

adnexal mass. 

Bromley et al41 (1994)  analysed ovarian masses of 33 

postmenopausal patients, 12 lesion were malignant and 21 benign according 

to morphology alone  resulted in a 79%sensitivity  and 12% specificity. An 

RI of 0.6 yield a sensitivity of 66%.                                                                                      

Alcazar’s et al49 devised a new scoring system  to differentiate 

benign and    malignant adnexal masses and identified 17 out of 18 

malignant adnexal masses and 19 out of 20 benign masses as diagnosed by 

histopathology.The sensitivity and specificity of Alcazar”s  scoring system 

was 94.44% and 95%.Alcazar scoring system includes  papillary projection, 

its  thickness solid areas  and its echogenicity,blood flow location whether 

central,peripheral or absent.Presence  of central vascularisation[p<0.001] 
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and high velocity/low resistant flow on colour Doppler are more 

consistently associated with malignancy.                                          

SASSONE A M23  by   using  sonomorphological   score ,overall  

reliability in differentiating  adnexal masses had sensitivity of 91.7% and 

specificity of 77.7%.using CARUSO SCORE alone they had sensitivity of 

83.3% and specificity of 88.9% .sassone and Caruso score together they had 

sensitivity of 90.9% and specificity of 93.3%.      

                                                                                                                                   

Special consideration 

1) Borderline ovarian tumor 

Tepper et al25 in a study in 1997 found borderline tumors to be 

sonographically more complex and echogenic lesion and the difference 

between benign and borderline tumors were statistically significant. 

The specificity of ultrosound was 96% which was higher than that of 

CT and MRI whereas sensitivity of MRI - 98% were significantly higher 

than CT (75%). 
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The later in the array of diagnostic tools in predicting malignancy is 

the application of computer technology in the form of artificial neural 

networks (ANN's) to TVS and color Doppler flow. 

Early detection of ovarian cancer 

Ovarian cancer is a very heterogenic disease. One of every 70 

women will develop ovarian cancer during lifetime. About 50-75% of 

cancer are detected in advanced stages when 5yr survival rate is 5-20% as 

opposed to 80-85% for stage I disease. 

The actual incidence of cancer ovary demonstrates significant 

geographic variability. The incidence of Japan is 3.1/100, 000 woman, 

contrasted to Sweden where 21/100,00 women US-33/ 100,000 female of 

age >50 yrs. 

As a general concept, screening can be applied to diseases with a 

detectable preclinical stage. It should be simple and easily applicable by 

many health professionals in a  apparently healthy individuals. The disease 

should be sufficiently prevalent in the study population. It should be 

inexpensive. It should bring about measurable reduction in morbidity and 
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mortality. The low incidence of ovarian cancer and lack of preclinical stage 

pose insurrountable limitations in screening ovarian cancer. 

The decrease in ovarian cancer mortality by a hypothetical 

screening test for detection of disease was assessed by westhoff and 

Randall30 (1991). They estimated that atleast 100,000 women would have to 

be involved and followup of 6 yrs is needed. For each detected ovarian 

cancer, there would be approximately 50 false positive screening tests, 

unless the specificity is > 98%. 

Screening test 

1) Tranabdominal ultrasound 

The screening of 5749 self referred patients by campbell et al by 

transabdominal ultrasound had a specificity of 97.7%, false +ve rate of 

27%. In this study, 67 laparotomies had to be performed to identify one 

primary ovarian cancer. 

2) Further studies came up to prove the supremacy of TVS over TAS 
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VanNagell and associates postulated that up to 15% of benign 

tumors have the potential for malignant transformations, hence their 

detection and treatment are clinically effacious. 

3) TVS - CFM is regarded as 2nd line screening test 

4) CAl25 

 

Einhorn   et   al   reported   5550   women   screened for Cal25 

with a specificity of 98,5% (35miu/ml cut off) for 75 yrs of age. It has a very 

low, sensitivity (46%) and it is elevated in various gynaecological and other 

conditions also. 

Other markers include lipid associated static a 70k, urinary 

gonadoprotein and amplification of He4 oncogene. 
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MATERIALS AND METHODS 

This study was done at Rajah Mirasudhar Hospital,  Thanjavur 

during the period of June 2011 to October 2012. This study is a prospective 

study. 

This study consisted of 73patients, 3 patients were not operated as 

they were not fit for surgery for medical reasons. Hence 70 patients were 

included in the study (3-bilateral). A note was made of their  main 

symptoms at admission, parity, menopausal status, family history of 

carcinoma. 

Inclusion Criteria: 

Patients admitted with diagnosis of ovarian masses   and clearly 

ovarian by  sonomorphology and surgery were only included in this study. 

Exclusion Criteria:  

i. Ovarian masses in pregnant women - as low RI associated 

with pregnancy may alter the RI on Doppler. 

ii. Patients beyond the 10th day of menstrual cycle - as low 

resistance flow of corpus luteum may mimic that  it is 

associated with malignant neoplasms. 
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TRANSVAGINAL SONOGRAPHY 
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TRANSABDOMINAL SONOGRAPHY 
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CYSTIC OVARIAN MASS 
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CYSTIC OVARIAN MASS WITH SEPTATION 
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SOLID OVARIAN MASS 
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In each patient, after getting informed consent, preliminary 

history taking, clinical examination and basic investigations 

(a) Transvaginal ultrasound using a TOSHIBA machine with a 

7mHz probe was performed unless the mass was judged to be adequately 

imaged with transabdominal ultrasound performed with a 3-5 mHz 

transducer  or the patient declined transvaginal ultrasound. The only 

prerequiste for transabdominal ultrasound was a full bladder. Ultrasound 

gel was applied to the head of the transducer and the transducer covered 

with  a  condom. An additional coupling agent was placed on the covered 

probe to facilitate insertion into the vagina. The masses thus visualized 

were evaluated by the scoring system devised by J.P. Leener et al., 
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SCORE 

MORPHOLOGICAL 

Parameter 0 1 2 3           

Wall 
structure 

Smooth /small 
irregularities < 3mm 

- Solid Papillary 
Projection>3mm. 

Shadowing   present absent - - 

Septae None (or) thin < 3mm Thick > 3mm - - 

Echogenicity Sonolucent (or) low level 
echoes or echogenic core*

- - Mixed (or) 
high 

Total score range between 0-8. * Includes echogenic masses such as mature 

cystic teratoma. 
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(b) Transabdominal Doppler using a Toshiba machine with a 3-5 

mHz as performed on all these patients after preliminary ultrasound. CFM 

was used to identify vessels in the tumor. Then the sampling point is 

identified and spectral waveforms of the vessels and several measurements 

like peaksystolic and end diastolic velocity from the wall, septum, 

papillations (if present), solid focus (or) echogenic core were taken. RI & PI 

were calculated. The lowest value obtained was included in the study. 
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(c) All patients underwent exploratory laparotomy with surgical 

removal of the tumor. The final diagnosis obtained based on HPE was 

classed as either benign or malignant. Borderline tumors were considered 

malignant. The score for each mass and the Doppler values were assessed 

individually and in combination with regard to its relationship to the final 

diagnosis. 

Statistics 

Statistical analysis was done using the chi-square test for the score 

and Doppler values. A P value f < 0.05 was considered statistically 

significant. A receptor operator characteristic (ROC) curve was constructed 

to obtain the best cut off for the score, PI &RL. 
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OBSERVATIONS 

Total no of patients studied - 73 

No of pa,tient excluded - 3 

No of benign tumors - 62 

No. of malignant tumors - 8patients (3 were bilateral) 

73 patients studied 3 patients had bilateral tumors. Three patients 

were excluded as they were unift for surgery due to medical reasons. 

70 patients were studied, on histopathology of the surgical 

specimen, 62 cases were benign (all unilateral) 8 patients were malignant (3 

were bilateral) . There were 2 patients with borderline tumors. 
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SCORE VALUE 

HPE No Range of score 

values 

Mean 

Benign 62 0-7 2.40 

Malignant 8 1-8 4.87 

Transvaginal sonography was done on all patients and a score 

value was given to each mass according to JP Lerner scoring system. 

From the above table it is evident that there is a significant difference in 

the mean values of benign (2.40) and malignant (4.87) ovarian tumors, but 

the range of score values was similar. This suggests that some of the 

benign tumor score high,   while   a   few   malignant   tumors   had   low   

scores   by ultrasound. 
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DISTRIBUTION OF  USG  SCORE IN BENIGN AND 

MALIGNANT OVARIAN LESIONS 

Score value No. of benign No. of malignant tumors (HPE)

0 0 0 

1 15 0 

2 25 1 

3 10 1 

4 8                               2 

5 3 2 

6 1 0 

7 0 2 

8 0 0 

 62 8 

93% (58/62) of benign tumors had score < 4 while 

75% (6/8) of malignant tumors had score > 4 .80% [50/62] of benign 

tumors had score < 3 while87.5% (7/8) of malignant tumors had score > 3 
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Hence it is evident that most of benign tumors had score in lower 

range and most malignant tumors in the higher range. 

One borderline mucinous tumor was considered benign due to low score 

(3). This tumor had a solid component 

(1) with no shadowing (1) and thin septae (0) with low level echoes (0). 

Another  borderline mucinous cystadenoma  with low score (2) 

had a wall with small irregularities < 3 mm (0) with thin septae (> 3mm) 

(1), low level echoes (0) and no shadowing (1). 
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DISTRIBUTION OF SCORE VALUES (LINE DIAGRAM) 

Score 

value 

Sensitivity Specificity PPV NPV False 

positive 

False 

negative 

>1 100 2.27 38.57 100 97.72 0 

>2 96.29 27.27 44.82 92.307 72.72 3.7 

>3 96.3 63.6 63.4 96.7 34 3.7 

>4 92.6 77.27 71.4 94.44 22.7 7.4 

>5 62.96 88.64 77.27 79.59 11.36 37.04 

>6 55.55 95.45 88.23 77.77 4.5 44.44 

>7 55.55 97.727 93.75 78.18 2.27 44.44 

>8 7.4 100 100 63.768 0 92.59 

A ROC curve was constructed using the above values of 

sensitivity and 100-specificity. In our study cut off of > 4 performed best 

by improving the positive predictive value 71.4% without a significant 
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reduction in sensitivity 92% and specificity 77% A P value of less than 

0,05 was obtained which was statistically significant. 
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COMPARISON OF PERFORMANCE OF SCORE VALUE 

>4OR >3IN 

PREDICTING MALIGNANCY 

 >3 >4 

Sensitivity 96.3 92.6 

Specificity 66 77.27 

Positive predictive value 63.4 71.4 

Negative predictive value 96.7 94.44 

False positive 34 22.7 

False negative 3.7 7.4 

Using the cut off value of > 3, 1/8 malignant masses were rightly 

identified but 22/62 benign masses were wrongly diagnosed as malignant. 
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Using the cut off value of > 4, 6/8 malignant masses were 

correctly identified while only 12/62 benign masses were considered 

malignant. 
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The above table shows that this scoring system is better for 

predicting malignancy (high sensitivity) than for diagnosing benign 

tumors (lower specificity). 

 

Doppler values Range Mean 

RI Benign 0.2-1 0.67 

 Malignant 0.28-0.72 0.42 

PI Benign 0.4-1.8 1.2 

 Malignant 0.33-1.15 0.67 

 

Overall, malignant tumors demonstrated low resistance flow than 

benign tumors. Mean RI for malignant tumors was 0.42 with range of 0.28-

0.72. Mean RI for benign tumors was 0.67 with range of 0.2-1. 
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Mean PI for malignant tumors was 0.67with range 0.33-1.15. Mean 

PI for benign tumors was 1.2 with range of 0.4 -1.8 

A diastolic notch was present in 3 (6.8%) of benign masses. In each, 

a Doppler signal was from the extreme periphery of the mass. No diastolic 

notch was present in any of the malignant masses. 

22 ovarian masses had no flow. All are benign. They are 1 

haemorrhagic cyst, 3 serous cystadenoma, 1 benign cystic teratoma, 

2twisted ovary,11simple cyst,3serous cyst,1dermoid. (By HPE). 
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STATISTICAL ANALYSIS OF RESISTIVE INDEX. 

Of 70 cases,the mean RI values for benign tumor and malignant tumor  was 

0.67 and 0.42.A statistically significant P value <0.05 was obtained for RI 

value.Based on receiver operating characteristics curve(ROC) with area 

under curve of 95% confidence interval RI of 0.55 and 0.6 has optimal 

sensitivity and specificity and the best cut off for RI was 0.55,which gave a 

sensitivity of 96.29%,specificity 84.04%,positive predictive value 78.79% 

and negative predictive value 97.37%. 

RI 

VALUE 
 BENIGN MALIGNANT TOTAL 

<0.55      11          7     18 

  >0.55 51      1      52 

 62         8      70 

With a previously proposed RI value of 0.4, the sensitivity and 

specificity of malignant tumors in our population were 20% and 95%. 
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STATISTICAL ANALYSIS OF PULSATILITY INDEX. 

OF 70 cases the mean PI value for benign tumor and malignant 

tumor was 1.2 and 0.67.The mean PI in the benign and malignant group 

was significantly different.Based on receiver operating characteristics 

curve with area under curve of 95% confidence interval,the best cut off  

for PI was 0.8 which has a sensitivity of 96%,specificity of 81%,positive 

predictive value 76%,negative predictive value 97% and P value of <0.05 

was obtained which was statistically significant.By using a previously 

proposed cut off value for PI of 1.0 with a value less than this considered 

indicative of malignancy,the sensitivity and specificity in our population 

was 96.3% and 77.27%. 

PI VALUE BENIGN MALIGNANT TOTAL 

<0.8 21 7 28 

>0.8 41 1 42 

 62 8 70 
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COMPARISON OF THE PERFORMANCE OF SCORE 

AND DOPPLER VALUE  IN COMBINATION 

 Score RI PI Combination 

Sensitivity 92.6 96.29 96.29 88.90% 

Specificity 77.27 84.09 81.81 93.20% 

Positive predictive 

value 

71.4 78.79 76.47 88.90% 

Negative predictive 

value 

94.44 97.37 97.29 93.20% 

Comparing combination had a low sensitivity (88.9%) but 

improved the specificity (93.2%) and positive predictive value (88.9%).  
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AGE DISTRIBUTION OF BENIGN AND MALIGNANT 

OVARIAN MASSES. 

Age Benign Malignant 

10-20 1 (1.6%) 0 (0%) 

21-30 22(35%) 0 (0%) 

31-40 17(27%) 0 (0%) 

41-50 12 (19.3%) 2 (25%) 

51-60 7 (11.2%) 2(25%) 

61-70 3 (4.8%) 4 (50%) 

Total 62 8 

Range 18-68 40-65 
100% (8/8) patient with malignant tumors - in age group > 40 years. 

63.6% (40/62) patients with benign tumors - in age group < 40years. 
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AGE DISTRIBUTION IN PATIENTS WITH BENIGN TUMORS 
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AGE DISTRIBUTION IN PATIENTS WITH MALIGNANT TUMORS 
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MENOPAUSAL STATUS OF BENIGN AND MALIGNANT 

OVARIAN MASSES. 

Menopausal status Benign Malignant 

Post menopausal 9 (14.5%) 6 (75%) 

Pre menopausal 53 (85.4%) 2(25%) 

Total 62           8 

75% with malignant tumors were post menopausal, 85% with benign 

tumors were premenopausal 

 

 

 

 

 

 

 



 

 

MENOPAUSAL STATUS O

72 

OF WOMENN WITH BEENIGN TU

Post Meno
Pre Meno

UMORS. 

o



 

MENOPAUSAL STATTUS OF WOM

73 

MEN WITH MMALIGNANNT OVARIAN

Pre 
Post

N TUMORS 

Meno
t Meno



74 

 

DISCUSSION 

Sonography often has a pivotal role in the evaluation of ovarian 

masses. While grey scale sonography is highly sensitive in identifying 

ovarian cancer, its diagnostic specificity has been poof. In an attempt to 

improve the specificity of ultrasound, the use of color Doppler sonography 

in addition to grey scale imaging has been proposed. 

In present study, 70 patients were evaluated using morphologic 

scoring system proposed by JP Lerner et al and colour flow directed 

Doppler measurements were taken. 

Timor-tritsch et al26 evaluated 115 patients with ovarian masses in 

the proliferative phase of their menstrual cycle. 21 ovarian masses were 

excluded as there was no flow. None of these masses were malignant. In this 

study, the cut-off points for RI and PI were 0.46 and 0.62 respectively. If the 

scoring system alone used, the predictive value was 60%. By means of RI 

and PI, the sensitivity was 94%, specificity 99% and positive predictive 

value 94%. The results of this study underscored the validity of measuring 

indices of resistance to flow in the vessels supplying blood to the ovaries. 
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The combination of ultrasound  and  Doppler  was better to discriminate  

between benign and malignant tumors. 

Predanic et at51 reviewed retrospectively the medical record 109 

patients. Out of 83 masses removed surgically, 76 were benign and 7 

malignant . Color Doppler has the highest sensitivity(100%). The negative 

predictive value was equally good in both the score and Doppler 

measurements. In this study, malignant tumors were found to be large than 

benign ones. 

In my Study the size of the tumor were not taken into account as it 

was not a significant factor in predicting malignancy. All patients who had 

bilateral tumors  were diagnosed as malignant, while all the benign tumors 

were unilateral . The menopausal status was a significant factors as 65% of 

the patients with carcinoma were postmenopausal. 

 Weiner et al29 studies 53 ovarian masses with transverse color 

Doppler imaging .The cut off value for PI in the study was 1.0 The 

specificity and sensitivity of PI in detecting malignant ovarian masses was 

97% and 94% respectively. In this study 3 cases of borderline malignancy 

had PI less than 1, and in  2 of these cases , they detected suspicious 

sonographic features. 
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In contrast to the study done by Weiner et al29., the two borderline 

tumors in my study had discordant results on TVS and Doppler. 

Consideration the combination of USG score and Doppler values, the 

specificity is increased but sensitivity is decreased, positive predictive value 

was 88.9% and it is higher than both ultrasound and Doppler .  

Zdenek Maly et al in 1995 assessed 39 patients with malignant tumors 

and 63 patients with benign tumors by CFM and visualized blood vessels 

centrally (i.e) within the tumor in 1(65% vs 5%) malignant tumors and 

peripherally in benign tumors (65 vs 0%). A diastolic notch was seen in 89% 

of benign but not in any malignant tumors. The mean RI for malignancy was 

0.48 and 0.69 for benign tumors. The corresponding values for PI were 0.56 

and 1.06 respectively. In this study, the localization of blood vessels within 

the tumor and the presence /absence of diastolic notch were the most useful 

variable in the evaluation of ovarian masses. 

When compare to Zdenek Maly et al in my study flow was detected in 

all malignant tumors and 40 out of 62 benign tumors had demonstrable flow. 

A diastolic notch was noted in 3 benign tumors. It was not highly reliable in 

suggesting benign tumors.  
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Hence then combination of score and Doppler will be helpful in ruling 

out malignancy, where as USG and Doppler done individually are better at 

predicting malignancy. 

 

 

COMPARISON OF  MORPHOLOGICAL SCORE VALUES 

TO DISCRIMINATE BENIGN AND MALIGNANT 

OVARIAN MASSES 

S.No Reference 
Total 

No 
Benign 

Malig

nant 

Sensitivity 

% 

Specificity 

(%) 
Ppv Npv 

1. Trimor-Tritsch 115 90 25 93.7 % 87.1% 60% 90% 

2. JP Lerner et al 350 308 42 96.8 % 77% 29.4% 99.4%

3. Weiner et al 53 36 17 94% 69% 96% 59% 

4. Predanic et al 83 76 7 86 % 83% 32% 98% 

5. My study- 70 62 8 93% 77% 71 % 94% 
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COMPARISON OF DOPPLER FLOW MEASUREMENTS TO 

DISCRIMINATE BENIGN 

AND MALIGNANT OVARIAN MASSES 

S.No Study No Benign Malignan

t 

Dopple

r Index

Cutoff Sensitivity 

(%) 

Specificity 

(%) 

PPV NPV 

1.  Kurjak etal 680 624  56 RI 0.4 96 99.8 98 99.7 

2.  Weiner et al 53 36 17 PI 1.00 94 97 97 94 

3.  Tekay et al 72 61 11 RI 0.60  82 72 35 96 

4.  Timor - 

Tritsch 

et al 

115 90 25 RI 

PI 

0.46  

0.62 

94 

94 

90 

90 

94 

94 

99 

99 

5.  My study 70 62 8 RI 

PI 

0.55 

0.80 

96 

96 

84 

82 

79 

76 

97 

97 
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SUMMARY 

The optimal cut off point for morphologic score in my study is 4 

and for RI and PI it is  0.55 and 0.8 respectively.  

In summary, the resistance to flow measurements obtained by 

Doppler had a higher sensitivity and specificity compared to the 

morphologic scoring system in differentiating benign and malignant ovarian 

masses. The specificity of the scoring system was hampered by many benign 

masses that had high scores. If the above modalities are combined, 

malignancy can be ruled out in many masses that are malignant by 

histopathology but nevertheless appear benign on ultrasound  and will guide 

the management protocols. The combination of morphological score and 

Doppler measurements improved the specificity and positive predictive 

value for differentiating  benign and malignant ovarian masses. 

 

 

 

 



80 

 

 

CONCLUSION 

1. The combination of ultrasound and Doppler values  is better in  

differentiating  benign from malignant ovarian masses. 

2. The cut off point for ultrasound guided  morphologic  scoring   system 

was 4 and Doppler velocimetry for benign and malignant ovarian 

masses was a RI of 0.55 and PI  of 0.8. 
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CASE PROFORMA 

NAME:                                AGE:                     I.P.NO:   

Occupation:                           Socioeconomic status:           Address:     

Date of admission:                                                                                          

Date of surgery:                                                                                           

Date of discharge:                                                                                          

H/O of presenting illness:                                                                                   

1. Mass abdomen                   duration                                                                    

2.  Pain abdomen                                                                       

3. Abnormal  bleeding PV 

4. Amenorrhoea 

5. Abdomen distention 

6. GIT symptoms like 

- Loss of appetite 

- Loss of weight 
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7. Respiratory symptoms 

8. Urinary symptoms                                                                                      

9. Other  Complaints                                                                                                           

Menstrual History:- attained menarche                                      

  cycle duration                                                                      

Flow - Scanty / moderate / profuse                                     

If Premenopausal- regular or irregular                                

H/o dysmenorrhoea                                                             

If postmenopausal Duration       

Marital History: 

Obstetric history: 

Parity 

Use of OCP / ovulation induction drugs / 

gonadotrophins usage 
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Past history: 

- History of breast, ovary, GIT Cancer 

- History of pelvic irradiation 

- History of DM / HT on treatment               

H/O Thyroid disorder                                              

Family history:  

- History of ovary, breast, GIT ,endometrial Cancer in the 

family member O/E 

General examination 

 Built 

 Nourishment – ill/moderately / well  

 Comfortable / breathlessness 

 Vitals -    pulse rate, Blood pressure, temperature 

 Anaemia 

 Clubbing 

 Cyanosis 

 Jaundice 
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 Thyroid 

 Breast 

 Spine 

 Nodes - Axillary /   supraclavicular /inguinal: Yes / No 

CVS examination - heart sounds 

RS examination - any wheeze / murmurs 

Abdomen examination 

Inspection : scaphoid / distended          

                     Umbilicus - position 

Everted / inverted 

Dilated veins 

Any visible mass                                                                                      

renal angle                                                                                                

hernial orifice                                                                                          

any visible pulsation 

Palpation:  warmth                      

tenderness                                                                                                

Mass: size/mobility/lower border                                                            

Fluid Thrill 
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PERCUSSION:                               

AUSCULTATION                                    

EXTERNAL  GENITALIA:                                  

Per vaginal examination                                          

Per rectal examination                             

provisional diagnosis: 

Investigation 

1) baseline 

2) USG - scoring system 
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SCORE 

Parameters 0 1 2 3 

Wall 

structure 

Smooth / small 

irregularities < 3mm 
- Solid 

Papillary 

Projection >3mm 

Shadowing Present Absent -- - 

Septae None (or)thin <3mm - -- - 

Echogenicity 

Sonolucent (or) low 

level echoes or 

echogenic core* 

-- -- Mixed or high 

Total score     

 

3) Doppler Indices:  

4)  Other investigations                                                                                                     

5)     HPE 
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MASTER CHART  

S.NO NAME IP.NO AGE SE COMPLAINTS 

PRE/  
POST  
MENO 

PAUSAL 

PARITY 
PAST/ 

FAMILY 
USG 

SCORE 
DOPPLER HPE REMARKS 

     MASS PAIN 

MENS 
TRUAL 
DISO 
RDER 

  
HISTORY 

OF CA 
 RI PI   

1  VIJAYA 212801 35 III    -  + -  PRE P3L3         - 3 0.42 0.52 Endometriotic cyst   

2 ESWARI 212793 23  II    +  +  -  PRE Nulli         - 4 0.8 1.6 Twisted ovary   

3 SELVI 212671 28 III     -  + -  PRE P2L2         - 3 0.8 1.8 Serous cyst   

4 VASANTHI 210976 18 IV     +   - -  PRE Nulli         - 4 0.8 1.42 Dermoid cyst   

5 MADHAVI 212708 27 IV  -  +  +  PRE P1L1         - 1    -  - Simple cyst   

6 RUBIYA 209215 56 III     + -  - POST P3L3         - 5 0.58 0.88  Mucinous cystadenoma   

7 MALLIGA 209108 24 III - +  -  PRE Nulli         - 4 0.8 1.3 Endometriotic cyst   

8 KALAIYARASI 212139 25 IV + - +  PRE P1L1         - 3 0.8 1.66 Serous cystadenoma   

9 MANJULA 208795 34 III - + +  PRE P2L2         - 2 0.8 1.4 Serous cystadenoma   
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10 DIVYA 212630 32 IV - + +  PRE P2L3         - 2 - - Simple cyst   

S. No Name I.P. No Age SE Complaints

Pre/ Post 
Meno 

Pausal 
Parity 

Past / 
Family 
H/O of 

CA 

USG 
Score 

Doppler

HPE 
Remarks      Mass Pain 

MENS 
TRUAL 
DISO 
RDER 

RI PI 

11 MOOKAYE 208052 45 IV + + -  PRE P3L3         - 2 0.4 0.62

Borderlinemucinous 

cystadenoma   

12 KOKILA 213478 29 III + + -  PRE P2L2         - 1  - - Simple cyst   

13 RAMYA 212580 34 III - + +  PRE P1L1         - 2 - - Simple cyst   

14 KAMALA 210816 42 III + - -  PRE P2L2         - 3 0.8 1.66 Serous cystadenoma   

15 SUMATHI 213147 39 IV - + -  PRE P2L2          - 1 - - Simple cyst   

16 SARASU 212030 23  II - + -  PRE P2L2         - 2 0.8 1.6 Haemorrhagic cyst   

17 PARAMESWARI 213730 40 IV + - -  PRE P2L2         - 1 0.9 1.8 Serous cyst   

18 SAROJA 215165 65 III + - - POST P2L2         - 4 0.5 1.7  Mucinous cystadenoma   

19 MUTHULAKSHMI 207240 23 III - + -  PRE Nulli         - 1 0.7 1.1 Serous cyst   

20 AMBIKA 200290 24 IV + + -  PRE P1L1         - 2 0.8 1.44 Benign cystic teratoma   

21 DEEPA 208011 28 IV - + +  PRE P1L1         - 2 - - Twisted ovary   

22 MANIAMMAI 213258 23 III - + -  PRE  P1L1         - 4 0.45 0.5 Endometriotic cyst   
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23 KALAISELVI 208175 64 IV + + - POST Nulli         - 4 0.46 0.61

Serous papillary 

cystadeno carcinoma Bilateral 

S.No Name IP No Age SE Complaints Pre/ 

Post 

Meno 

Pausal 

Parity 

Past / 

Family 

H/O CA

USG 

Score

Doppler 

HPE Remarks 

 

    Mass Pain 

MENS 
TRUAL 
DISO 
RDER RI PI

24 MALLIGA 215817 50 III - + - POST P2L2         - 2 0.75 1.2 Serous cystadenoma   

25 NEELAVATHY 197802 38 III - + - PRE  P1L1         - 1 - - Serous cyst   

26 USHA 216922 37 III - + - PRE  P2L2         - 1 0.8 1.4 Endometriotic cyst   

27 KALPANA 216750 28 IV - + + PRE P1L1         - 2 - - Simple cyst   

28 CHINNAPONNU 215643 65 III + - - POST P1L1         - 7 0.44 0.5

Serous papillary 

cystadeno carcinoma Bilateral 

29 VALARMATHI 213051 44   II - + - PRE P1L1         - 2 - - Haemorrhagic cyst   

30 PATTU 202459 52 III + - - POST P2L2         - 2 0.45 0.56  Mucinous cystadenoma   

31 ANANTHANAYAKI 152769 45 III + - - PRE P2L2         - 3 0.4 0.5  Mucinous cystadenoma   

32 ARAYEE 217315 38  II  - + - PRE P1L1         - 2 0.37 0.45 Endometriotic cyst   

33 RAJALAKSHMI 218809 60 III + - - POST P1L1         - 5 0.42 0.7  Mucinous   
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cystadenocarcinoma 

34 KALA 221856 32 IV + - - PRE P2L2         - 2 0.82 1.42 Dermoid cyst   

35 RANI 222958 40 III + + - PRE P3L3         - 2 - - Twisted ovary   

S. 

No 
Name I.P. No Age SE Complaints  

Pre/ 

Post 

Meno 

Pausal 

Parity 

Past / 

Family 

H/O CA

USG 

Score

Doppler  

HPE Remarks 

     Mass Pain 

MENS 
TRUAL 
DISO 
RDER 

RI PI 

36 PITCHAYAMMAL 223652 42 IV + - - PRE P2L2         - 3 0.5 0.8 Serous cystadenoma   

37 MALA 222010 24 IV - + + PRE P1L1         - 1 - - Simple cyst   

38 KANCHANA 216818 23 IV - + - PRE P1L1         - 2 - - Dermoid cyst   

39 THIRUMATHI 221051 52 III - + - POST P2L2A1         - 1 0.32 0.42 Serous cyst   

40 AMALA 215117 42 IV - + - PRE P3L3         - 5 0.9 1.5 Fibroma   

41 FATHIMA 222746 62 IV + - - POST P3L3         - 7 0.42 0.6

Serous papillary 

cystadeno carcinoma Bilateral 

42 SANTHA 220329 45 IV + - - PRE P1L1         - 3 0.72 1.15

Borderlinemucinous 

cystadenoma   

43 LATHA 218706 64 IV - + - POST P3L2D1         - 4 0.2 0.4 Fibroma   
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44 SAMIYAMMAL 224047 54  II + + - POST Nulli         - 5 0.53 0.72

Serous papillary 

cystadeno carcinoma   

45 PUSHPAM 203249 60 III + - - PRE P2L2         - 5 0.77 1.25  Mucinous cystadenoma   

46 LALITHA 206171 48 III - + - PRE P1L1         - 2 0.7 1.8 Twisted cystic teratoma   

S. 

No 
Name I.P. No Age SE Complaints  

Pre/ 

Post 

Meno 

Pausal 

Parity 

Past / 

Family 

H/O CA

USG 

Score

Doppler 

HPE Remarks 

     Mass Pain 

MENS 
TRUAL 
DISO 
RDER 

RI PI 

47 NAGAMMAL 223543 55 III - + - POST P3L3         - 1 - - Serous cystadenoma   

48 VANITHA 208207 30 IV - - - PRE P2L2         - 1 - - Benign mature teratoma   

49 LAKSHMI 204652 35 IV - + + PRE P2L2         - 1 - - Simple cyst   

50 VIJAYA 204817 28 IV - + + PRE P1L1         - 2 - - Simple cyst   

51 SHELA 203715 42 IV - + - PRE P2L2         - 2 - - Serous cystadenoma   

52  VEMBU 203509 60 III + - - POST P3L3         - 2 0.45 0.58  Mucinous cystadenoma   

53 MALINI 213592 32 IV + - + PRE P1L1         - 3 0.62 0.9 Dermoid cyst   

54 RADHA 217208 45 III - + - PRE P2L2         - 3 0.4 0.5 Struma ovary   

55 VASUKI 216019 37 III + + - PRE P1L1         - 2 0.78 1.3 Simple cyst   
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56 ANJAMMAL 223142 63  II + + - POST Nulli         - 4 0.41 0.51

Serous papillary 

cystadeno carcinoma   

57  VANI 224175 28  II - + + PRE P1L1         - 2 -  - Simple cyst   

58 SUMI 224816 25 IV - + - PRE P1L1         - 1 0.8 1.33 Endometriotic cyst   

59 GEETHA 224601 25 IV - + - PRE Nulli         - 2 0.7 1.2 Endometriotic cyst   

S. 

No 
Name I.P. No Age SE Complaints  

Pre/ 

Post 

Meno 

Pausal 

Parity 

Past / 

Family 

H/O CA

USG 

Score

Doppler 
HPE Remarks 

     
Mass Pain 

MENS 
TRUAL 
DISO 
RDER 

RI PI 

60 KARPAGAM 215017 32 III + - - PRE P2L2         - 2 - - Serous cystadenoma   

61 RAJATHI 214828 25 III - + + PRE P2L2         - 2 0.77 1.3 Haemorrhagic cyst   

62 SENBAGAM 224219 50 IV - + - POST P2L2         - 1 - - Serous cystadenoma   

63 RAJI 225078 23  II - + - PRE P1L1         - 3 0.88 1.6 Dermoid cyst   

64 PARKAVI 224859 32 IV - + + PRE P2L2         - 6 0.82 1.4 Dermoid cyst   

65 VAIDHEKI 224012 46 IV + - - PRE P2L2         - 4 0.78 1.25  Mucinous cystadenoma   

66 JAYA 218019 54 IV + - - POST P2L2         - 3 0.8 1.7 Serous cystadenoma   

67 SWATHI 217318 42 III + - - PRE P2L2         - 2 - - Serous cyst   
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68 SUSILA 223950 62 IV + - - POST P4L4         - 4 0.8 1.8  Mucinous cystadenoma   

69 PARIMALA 224155 28 III + - - PRE P1L1         - 1 - - Simple cyst   

70 ARPUTHAM 225883 40 IV - + - PRE P2L2         - 2 0.8 1.3 Dermoid cyst   

 
SE- Socioeconomic Status R.I. Resistive Index P.I.- Pulsatility Index 
C.A – Carcinoma H.P.E.- Histopathological examination  U.S.G- Ultrasonogram  

 


