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Accuracy of Multi-Detector Computed Tomography
In the Diagnoses of Adnexal Masses
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Abstract

Background: Ovarian cancer is the 5" common cause of death in women. patients older than 30 years are high malignant potential
group. The lifetime risk of dying from invasive ovarian cancer is about 1 in 95. Modern imaging techniques have demonstrated
significant accuracy in the diagnosis and staging of adnexal masses that help the clinician in surgical and post-surgical treatment
planning.

Objective: To determine the accuracy of multidetector computed tomography (MDCT) in diagnoses of benign and malignant adnexal
masses, compare it with histopathological diagnoses and find out the sensitivity, specificity, positive predictive value, negative
predictive value of MDCT in diagnoses of benign and malignant adnexal masses.

Materials and Methods: This cross-sectional observational study was carried out between January 2013 to December 2014 with 45
patients referred for an MDCT scan of the pelvic organ with a suspicion of adnexal mass in Dhaka Medical College, Dhaka. All the
patients were evaluated by detailed history and clinical examination. CT scan of the pelvic organ was performed in all cases and the
report was checked by the radiologists of DMCH. Operated patients were followed up after surgery up to histopathological
diagnosis and correlated with CT scan findings.

Results: CT diagnosis for evaluation of benign adnexal mass, sensitivity was 90.0%, specificity 92.0%, accuracy 91.1%, PPV was

90.0% and NPV 92.0%. In the case of malignant mass, sensitivity is 92.0%, specificity 90.0%, accuracy 91.1%, PPV 92.0% and NPV
90.0%.

Conclusion: MDCT is a valuable modality in the diagnosis of benign and malignant adnexal masses.
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Introduction adolescence are mature cystic teratomas, also called dermoid

The differential diagnosis for adnexal masses is broad, creating cysts. 25% of females with Y-chromosome-containing gonads

a diagnostic challenge.! Women of reproductive age are more will develop a malignant tumor, most frequently a dysgermino-

N . . .
likely to experience a benign process since menstruation ma. Up to 50% of people who arrive with a painful mass may

women's ovaries develop physiologic cysts. However, the also have endometriosis. After surgically removing adnexal

1 0,
likelihood of a malignant neoplastic etiology is increased in masses from women of reproductive age, only 10% of masses

prepubertal girls and postmenopausal women who have an are malignant; though in patients younger than 30 years many

1 1 0,
adnexal mass.” The prevalence of adnexal masses in the general are of low malignant potential among them 33% are mature

population is 0.17%-5.9% in asymptomatic women and cystic teratomas, 25% are endometriomas and rest are serous or

. . s o .
7.1%-12% in symptomatic women worldwide.’ Ovarian cancer mucinous cystadenomas or functional cysts.> The lifetime risk

. . . . . . ¢
is the 5th common cause of death in women. 80% of ovarian of dying from invasive ovarian cancer is about one in 95.¢ If

masses in females under nine are malignant and typically diagnosed at stage I (ovary confined), there is a greater than

consist of germ cell tumors.* 50% of adnexal neoplasms in 90% survival rate at 5 years. At the time of diagnosis, the major-

ity of patients (65-70% of cases) are found to have stage II1
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(upper abdominal or regional lymph node metastases) or stage
IV (extra-abdominal or hematogenous metastases) disease with
a 5-year survival rate of 30-73%.” Precise characterization of
an adnexal lesion is important as it dictates further manage-
ment; hence, the role of radiology is very important. Ultrasound
is the first line modality to evaluate adnexal pathologies;
however, most of the time it is unable to differentiate between
benign, and malignant lesions and extent of disease in malig-
nant cases. When conventional ultrasound reveals complex
morphology other diagnostic tools such as color Doppler,
functional tumor vessel properties, serum CA 125 levels,
nuclear magnetic resonance imaging and in some cases laparos-
copy correlation need.® Multidetector Computed Tomography
is an excellent noninvasive modality to differentiate adnexal
masses from benign and malignant causes. Multidetector CT
with multiplanar reformation allows improved visualization of
the normal anatomy, anatomic variants, as well as disease
extension from female pelvis. Thin sections can be obtained
over a large volume of tissue with improvement of sensitivity of
CT in detecting peritoneal carcinomatosis. The acquisition of
thin sections may allow detection of subcentimeter implants.’
Multidetector computed tomography also allows comprehen-
sive evaluation of primary tumour and the site of peritoneal
metastasis, lymphadenopathy and the presence of ascites. Local
data regarding ovarian mass evaluation by MDCT are scarce.'”
Therefore, the objective of this study was to evaluate the
diagnostic accuracy of MDCT in our local population to differ-
entiate between benign and malignant adnexal masses and to
compare the findings with histopathologic results.

Materials and Methods

This cross-sectional observational study was carried out
between January, 2013 to December, 2014 with 45 patients
referred for MDCT scan of pelvic organ with suspicion of
adnexal mass. The study protocol was approved by the ethical
review committee Dhaka Medical College, Dhaka. Informed
consent was obtained from each participant or guardian. All the
patients were evaluated by detail history and clinical examina-
tion with special emphasis on clinical features. Subsequently
CT scan of pelvic organ was performed in all cases and report
checked by the investigator and competent radiologists of the
Department of radiology and imaging DMCH. Those patients
who were operated on continuously followed up after the
surgery up to histopathological diagnosis. The histopathologi-
cal reports were collected and correlated with CT scan findings.
All this information were collected in pre-designed structured
data collection sheets. Inclusion criteria was Ultrasonographi-
cally suspected cases of adnexal masses. Exclusion criteria
were- pregnant women, patient who did not give consent in the

study procedure,
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patients who were unfit for surgery or who unwilling for
surgery, and patients whom histopathological reports could not
be collected. Scanning technique: All MDCT studies performed
using a 64-multislices MDCT system (Scenario 64 slice
MDCT, Hitachi Japan). Image scanning parameters was as
120 -130Kev, 150-200 mAs, Image slices of
10-mm-thickness were obtained followed by reconstruction in

follows:

sagittal and coronal plane. MDCT scans of the abdomen and
pelvis were taken, capturing the cranio-caudal region from the
diaphragm to the symphysis pubis. The triple phase will be used
in a consistent technique for all scans. The upper abdomen
pre-contrast scan, arterial phase, and portal phase all came back
60 seconds after the arterial phase. The contrast medium (50 ml
lopamidol, 370 mg iodine/100mL) was administered. All
patients will fixed during MDCT examination to prevent
motion. The Statistical Package for Social Sciences version
16.0 for Windows (SPSS Inc., Chicago, Illinois, USA) was used
to conduct the statistical analyses. Categorical variables were
expressed as frequencies and percentages, whereas continuous
variables were expressed as mean and standard deviation. In
tables, figures, and diagrams, the results were displayed.
Sensitivity, specificity, accuracy, positive predictive value, and
negative predictive value of CT in the diagnosis of malignant
and benign adnexal masses were calculated for the validity of
the study outcome.

Results

It was observed that almost one-third (31.1%) of patients
belonged to age 21-30 years. The mean age was found to be
38.7+13.9 years, with a range from 18 to 65 years.

Table I: Distribution of the study population according to
clinical presentation (n=45)

Number
Clinical presentation of patients ~ Percentage
Abdominal discomfort or pain 38 84.4
Decreased appetite or weight loss 24 533
Abnormal vaginal bleeding 22 48.9
Abdominal palpable mass 6 133

Multiple responses

Table I shows the clinical presentation of the study population,
it was observed that the majority (84.4%) of patients had
abdominal discomfort or pain followed by 24(53.3%) had
decreased appetite or weight loss, 22(48.9%) had abnormal
vaginal bleeding and 6(13.3%) had abdominal palpable mass.
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Table II: Distribution of the study population according to CT
scan finding (n=45)

CT scan finding Number of Percentage
patients
Site of tumor
Ovary 23 51.1
Adnexa 22 48.9
Location
Unilateral 27 60.0
Bilateral 18 40.0
Characterization
Solid 4 8.9
Cystic
With septation 15 333
Without septation 5 11.1
Mixed 21 46.7
Density of the lesion
Isodense 3 6.7
Hypodense 20 44.4
Mixed density 22 48.9
Wall thickness
Thick -walled 24 533
Thin -walled 21 46.7
Outline
Smooth 15 333
Irregular 30 66.7
Contrast enhancement
Enhancing 21 46.7
Non - enhancing 24 533
Other findings
Ascites 20 444
Pleural effusion 16 35.6
Lymph node 6 13.3
involvement
Omental thickening 6 133
Peritoneal seeding 6 133
Distant metastasis 6.7

76

Table II shows CT scan findings of the study population, it was
observed that more than half (51.1%) patients had site of ovary,
unilateral location 27(60.0%), mixed characterization
21(46.7%), mixed density lesion 22(48.9%) and irregular
margin 30(66.7%). Twenty one (46.7%) patients had enhancing
and 24(53.3%) had non- enhancing. Majority (44.4%) patients
had ascites in other findings.
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Figure 1: Pie chart showing CT diagnosis of the patients
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Figure 2: Pie chart showing histopathological diagnosis of the
patients
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Figure 3: Bar diagram showing sensitivity, specificity, accura-
cy, positive and negative predictive values of the MDCT scan in
the diagnosis of benign adnexal mass.
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Figure 4: Bar diagram showing sensitivity, specificity, accura-
cy, positive and negative predictive values of the MDCT scan in
the diagnosis of malignant adnexal mass.

Discussion

In this present study, it was observed that almost one third
(31.1%) of patients having adnexal mass were in 3™ decade,
17.8% in 4th decade, 17.8% in 5th decade, 20.0% in 6™ decade,
6.65% in 7th decade and the mean age was 38.7+13.9 years
varied from 18 to 65 years. Similarly, Jung et al. showed the
mean age was 41.1+13.4 years, varied from 10 to 72 years.!' On
the other hand, Mubarak et al. and Gatreh-Samani et al.
observed the mean age of the patients was 50 + 17 years and
48.63 + 13.93 years, respectively which may be due to
geographical and racial influences may have significant
impacts on adnexal mass.'”>!* In this current study, it was
observed that the majority (84.4%) of patients had abdominal
distention or pain followed by 53.3% had the deceased appetite
or weight loss, 48.9% had abnormal vaginal bleeding and
13.3% had abdominal palpable mass. According to Goff et al.'*
combination of bloating, increased abdominal size and urinary
symptoms was found in 43.0% of those with adnexal mass.
Regarding the CT scan finding, it was observed in this series
that site of tumor more than half (51.1%) of patients had in the
ovary and 48.9% in Adnexa. Regarding the location, it was
observed that unilateral and bilateral locations were found
60.0% and 40.0%, respectively. Jung et al."" observed 62.5%
had unilateral and 37.5% had bilateral, malignant tumors,
which closely resembled with the present study.

About the characterization, it was observed in this study that
mixed characterization was found in 46.7% followed by cystic
with septation 33.3%, cystic without septation 11.1% and Solid
8.9% of the patients having adnexal mass. Zhang et al.®
obtained that the features most predictive of malignancy were
heterogeneity for a solid lesion, multilocularity (>3 locules),
irregular and thickened cystic septations or walls and the
presence of internal vegetations for a cystic lesion. Imaging
character of the lesion it was observed in this series that mixed
48.9%, hypo dense 44.4%, Iso dense 6.7% and Hyper dense
was not found in these patients. It was observed in this study
that the lesion had an irregular margin in 66.7%, thick-walled in
53.3%, thin-walled 46.7% and smooth margin in 33.3% of the
patients. Contrast enhancement it was observed in this present
study enhancing and non-enhancing were found 46.7% and
53.3%, respectively. Other findings evaluated by CT scan it
was observed in this present study that ascites (44.4%) was
more common, followed by pleural effusion 35.6%, lymph
node involvement 13.3%, omental thickening 13.3%, peritone-
al seeding 13.3% and distant metastasis 6.7% of the patients.
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Irregular lesion contour and ancillary findings, including
ascites, peritoneal implants, lymphadenopathy, and pleural
effusion, were predictive of malignancy in both solid and cystic
lesions observed by Zhang et al." In this present study it was
observed that the majority (55.6%) patients had complex
adnexal mass, 26.65% had adnexal cyst, 8.9% had a chocolate
cyst, 6.65% had dermoid and 2.2% had a tubo-ovarian abscess.

Regarding the Histopathological diagnoses, it was observed in
this current study that 55.6% had malignant lesions, out of
which 28.9% had serous cyst adenocarcinoma 22.2% had
mucinous cyst adenocarcinoma and 4.4% had clear cell adeno-
carcinoma, Benign lesion observed 26.7%, chocolate cyst
8.9%, dermoid 6.7% and tubo-ovarian abscess 2.2%. Jung et
al."' found the most common malignant tumor was endometri-
oid adenocarcinoma (9/45 malignant tumors; 20%) and the
most common benign tumor was teratoma (43/133 benign
tumors; 32.3%). Mubarak et al.'> reported that malignant
lesions included papillary carcinoma 18.0%, malignant mulleri-
an tumor 12.0%, adenocarcinomas 32.0% and endometrioid
carcinomas 14.0%. Benign lesions were simple ovarian cyst
2.0%, corpus luteal cyst 2.0%, benign cystadenoma 4.0%,
dermoid 2.0%, teratomas 2.0% and endometriomas 12.0%.
Histopathological diagnoses were as follows: serous cystadeno-
ma: 84.0%; mucinous cystadenoma: 6.0%; cystadenofibroma: .
6.0%; para ovarian cyst: 2.0%; and ovarian cancer: 2.0%
observed by Castillo et al. The most common pathologic
diagnoses observed by Modesitt et al.'® found serous cystadeno-
ma 52.0%, serous cystadenofibroma 12.0%, and mucinous
cystadenoma 8.0%. There were no cases of ovarian carcinoma
or ovarian tumors of low malignant potential. Hricak et al.
observed in malignant cases, serous cyst adenocarcinoma was
found 40.6%, mucinous cyst adenocarcinoma 12.5%, clear cell
adenocarcinoma 5.2% and in benign cases tubo-ovarian abscess
was found 1.1% cases. The above-mentioned findings regard-
ing the histopathological diagnoses are comparable with the
current study.

The validity of CT diagnosis of malignant adnexal mass
sensitivity was 92.0% (95% CI 84.1% - 99.1%), specificity
90.0% (95% CI 81.2% - 98.8%), accuracy 91.1% (95% CI
84.1% - 99.1%), positive predictive value was 92.0% (95% CI
84.1% - 99.1%) and negative predictive value 90.0% (95% CI
81.2% to 98.8%). Jung et al. (2014) result demonstrated that CT
alone has a sensitivity varied from 92 - 95%, and a specificity
varied from 74.0% — 80.0% for the diagnosis of malignant
adnexal mass. Gatreh-Samani et al. (2011) reported that MDCT
diagnosed 26.3%, 73.7% masses to be benign and malignant,
respectively. MDCT sensitivity 92.8%, specificity 88.0%,
positive predictive value 95.5%, negative predictive value
81.4% and accuracy 91.5% in evaluation of adnexal mass.
Mubarak et al. (2011) found overall, MDCT was found to have
97.3% sensitivity, 91.6% specificity and 96% accuracy in the
differentiation of benign and malignant ovarian masses, while
PPV 97.3% and NPV 91.6%.

The validity of CT diagnoses in evaluation of benign adnexal
mass sensitivity was 90.0% (95% CI 81.2% - 98.8%), specifici-
ty 92.0% (95% CI 84.1% - 99.1%), accuracy 91.1% (95% CI
82.8% - 99.4%), positive predictive value was 90.0% (95% CI
81.2% - 98.8%) and negative predictive value 92.0% (95% CI
84.1% to 99.1%). A meta-analysis conducted by Kinkel et al.
(2005) described that CT showed sensitivity, specificity about
81%, 87% respectively. Similarly, Liu'” reported a sensitivity of
87% and specificity 100% for differentiating benign from
malignant ovarian cancers. Tsili et al.'® also
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described MDCT can categorize adnexal masses into benign
and malignant in up to 93%, 89% of the cases. Mubarak et al.
(2011) reported a sensitivity, and specificity about 97% ,91%,
respectively, which all are comparable with the current study.

Conclusion

This study was undertaken to determine the diagnostic accuracy
of Multidetector Computed Tomography (MDCT) in the
evaluation of adnexal mass, which is more common in the 3rd
and above decade. Abdominal discomfort or pain, decreased
appetite or weight loss and abnormal vaginal bleeding were
more common clinical presentations of adnexal mass. Multide-
tector Computed Tomography was highly sensitive in the
diagnosis of adnexal mass, which is well correlated with
histopathology. So, it can be concluded that Multidetector
Computed Tomography is a useful modality in the diagnosis of
benign and malignant adnexal masses.
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