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Original Article

Introduction

Cervical cancer is the fourth most common cancer among 
women worldwide. In Indonesia, cervical cancer is the second 
most frequent disease related to cancer. Cervical cancer cases 
in Indonesia contribute 17.2% of all cancer in women and 
have caused 8.8% of all cancer‑related deaths in Indonesia.[1] 
Based on the Indonesian Society of Gynecologic Oncology 
data, cervical cancer cases that are most commonly found 
in Indonesia are already at an advanced stage, where Stage 
IIIB holds the highest number compared to other stages.[2] In 
clinical practice, the severity of cervical cancer is based on 
staging system that is one of the important prognostic factors 

in cervical cancer survival rate.[3,4] The International Federation 
of Gynecology and Obstetrics (FIGO) clinical staging system is 
the criteria that have been used by gynecologic oncologists to 
determine the cervical cancer stage based on findings from pelvic 
examination by a gynecologic oncologist, colposcopy with 
biopsy, chest radiography, cystoscopy, intravenous excretory 
urography, barium enema, and sigmoidoscopy. However, in 
cervical cancer cases to have a more accurate determination 
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of the disease staging, relying only on clinical examination 
of the characteristics is not enough. The revised 2018 FIGO 
staging system has included the use of imaging to have more 
accurate results.[4‑6] Current studies show improvement in 
5 year progression free survival rate in early stages about 
80%–100% while at advanced stages have a survival rate with 
a range of 11%–72%.[7,8] Moreover, an ideal diagnostic test 
should be Affordable, Sensitive, Specific, User‑friendly, Rapid, 
Equipment‑free, and Deliverable to end‑users.[9]

Radiological examination for pretreatment evaluation in 
gynecological malignancies has been used in routine modalities 
such as magnetic resonance imaging (MRI), positron emission 
tomography/computed tomography, or ultrasound that could assess 
tumor size, parametrial involvement, lymph node metastases, 
adjacent pelvic organ, and pelvic sidewall invasion.[6,10,11] In 
cervical cancer, the use of MRI makes the requirement for clinical 
examination under anesthesia, for instance, proctoscopy and 
cystoscopy are no longer mandatory.[12] On the contrary side, MRI 
examinations are high priced. It is essential to find inexpensive 
diagnostic tools comparable to MRI. Ultrasound examination is 
efficient, easy to prepare, cheaper, and more widely obtainable 
compared to MRI. Ultrasound is used by physician to visualize 
the vagina, cervix, rectum wall, parametrium, and bladder.[13‑15] 
Transvaginal and transrectal ultrasound’s role has been reported 
in many studies to have a more detailed assessment for cervical 
cancer staging than transabdominal ultrasound.[10,16,17] In this 
study, we compared the equality of diagnostic accuracy for 
transabdominal ultrasound examination to MRI.

Methods

We conducted a prospective, interdisciplinary, and 
operator‑blinded study at a university teaching hospital, 
Dr. Cipto Mangunkusumo National Central General Hospital. 
We conducted multiple researches, and consecutive patients 
diagnosed with Stage IIIB cervical cancer during the period 
of November 2016 to September 2018 were enrolled. All 
cervical cancer patients who were confirmed by biopsy were 
staged by clinical findings based on FIGO 2018. All patients 
receiving definitive radiotherapy were part of another study 
efficacy of biocurcumin as a radiosensitizer, thus they did not 
receive chemotherapy.

Ultrasound examination that was performed by a gynecologist 
was examined in an empty bladder in lithotomy position 
using a Voluson E8 system  (GE Healthcare, Zipf, Austria) 
equipped with a RAB 4–8 MHz transabdominal probe, and 
two‑dimensional scan settings were used. The sonographer was 
blinded to the results of the MRI. MRI examinations performed 
by using an Avanto 1.5T scanner (Siemens Medical Solutions, 
Munich, Germany) using fast spin‑echo sequences with a 
phased‑array surface pelvic coil were done by radiologists 
who had no access to the results of the MRI.

This study was reviewed and specifically approved by 
the Institutional Review Board and Ethical Committee 
Dr. Cipto Mangunkusumo, a national reference and teaching 

hospital (Research Clearance Certificate Number 499/UN2.
F1/ETIK/2015). All patient informed consent was obtained. 
This study compared the size discrepancy and calculated 
diagnostic parameters between ultrasound and MRI, as 
the gold standard. STATA 14.2 software  was used for all 
statistical analyses sensitivity, specificity, positive predictive 
value (PPV), and negative predictive value. The sensitivity 
and specificity of ultrasound and MRI were compared by 
McNemar test.

Results

From 195  patients, 74  patients were excluded because 
they refuse to join the research, 8 patients died before the 
research start, and 37 patients have incomplete data. A total 
of 76  patients, who had biopsy confirmed with Stage IIIB 
invasive squamous cell carcinoma cervix, were included. The 
mean age (± standard deviation) of patients at diagnosis was 
50.62 ± 8.7 years. Patients’ characteristics are summarized in 
Table 1. The tumor size was measured using ultrasound and 
then confirmed with MRI [Figures 1 and 2]. The tumor size 
measured on ultrasound examination (mean, 5.30 cm3 ± 1.8) 
was smaller than MRI (mean, 6.6 cm3 ± 1.9; mean difference, 
1.3 cm3; P < 0.0001).

Table 1: Clinical characteristics of cervical cancer 
patients who underwent disease staging with magnetic 
resonance imaging and ultrasound examination

Characteristics n (%)
Age

Mean age±SD (years) 50.62±8.7
Minimum‑maximum (years) 28‑69

Histotype
Squamous cell carcinoma 76 (100)

Tumor volume
Mean

MRI 6.6±1.9
USG 5.3±1.8

Median (range)
MRI 6.7 (2.7‑11.4)
USG 5.0 (2.3‑11.6)

Grade
1 14 (18.4)
2 51 (67.1)
3 11 (14.5)

BMI
Mean±SD 24.7±3.98
Minimum‑maximum 16‑36

Paritas
Median (range) 3 (0‑11)

LVSI
Yes 2 (2.6)
No 74 (97.4)

BMI: Body mass index, LVSI: Lymphovascular space invasion, 
SD: Standard deviation, MRI: Magnetic resonance imaging, 
USG: Ultrasonography
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There was a strong correlation between MRI and ultrasound 
examination (P < 0.0001). A total of 56 patients (73.6%) who 
were diagnosed with Stage IIIB cervical cancer had tumor 
size  >4  cm based on ultrasound examination  [Table  2]. In 
other words, ultrasound correctly measured tumor size >4 cm 
in 54 of 56  patients and 2 false‑positive diagnoses. At the 
same time, a total of 20 patients, there were 8 true‑positive 
diagnose and 12 false‑positive diagnoses. McNemar’s test 
showed that ultrasound examination had 82% sensitivity and 
88% specificity (P = 0.003). We compared MRI and ultrasound 
examination; the result revealed that the diagnostic accuracy of 
ultrasound was 82%. The maximum discrepancy in tumor size 
between MRI and ultrasound examination was 4.9 cm (mean, 
1.72 ± 1.07).

Discussion

This study showed that the sensitivity and specificity 
of the ultrasound examination in diagnosing Stage IIIB 
cervical cancer by comparison to MRI were 82% and 88%, 
respectively [Table 2]. Furthermore, ultrasound can identify 
roughly 96% of the actual Stage IIIB cervical cancer PPV.

An accurate diagnostic test is essential to ensure a reliable 
diagnosis of carcinoma to choose the best treatment strategy 

and monitor significant improvements.[18,19] Precise tumor 
size is required for a more accurate stage. Tumor size was an 
independent prognostic factor regarding recurrent disease and 
overall survival.[18]

An ideal diagnostic test would be sensitive, noninvasive, 
inflict no side effect, widely accessible, and also affordable.[14] 
Complementing clinical assessment for more accurate staging, 
imaging is needed to provide information about other relevant 
prognostic factors.[10] MRI is a gold standard measurement 
and is superior to an ultrasound examination,[20] but the 
disadvantages are more expensive, the difficulty of availability, 
and ineligible for renal failure in using contrast medium and 
metal implants like pacemakers.[20,21]

Because most of the cervical cancer cases are diagnosed in 
low‑resource settings where modern imaging is not accessible, 
the choice of imaging is also modified.[11] Compared with 
MRI, ultrasound examination offers several advantages such 
as noninvasive, rapid, widely available, inexpensive, and 
patients and user‑friendly, but on the contrary side, it is user 
dependent.[20]

The principal findings of this study revealed that ultrasound 
examination is a feasible diagnostic tool in assessing tumor size 
in cervical cancer patients. There was a statistically significant 
difference in assessing tumor size between ultrasound and 
MRI. Even so, the tumor size measured on ultrasound 
examination was smaller than MRI.

Our study had some strengths. First, this study conducted a 
prospective design. Second, the radiologist who performed 

Table 2: Performance between ultrasound examination and gold standard magnetic resonance imaging in measuring 
cervical cancer lesions

Ultrasound 
measurement (cm)

MRI measurement (cm) Total Sensitivity (82%)

Specificity (80%)>4 ≤4
>4 54 2 56 PPV (96%) 

NPV (40%)
≤4 12 8 20 Conformity MRI versus USG 

Mean±SD (1.72±1.07) 
Minimum‑maximum (0‑4.9)

Total 66 10 76
P=0.003, McNemar test. PPV: Positive predictive value, NPV: Negative predictive value, SD: Standard deviation, MRI: Magnetic resonance imaging, 
USG: Ultrasonography

Figure 1: Ultrasound result of the patient. Solid mass in the cervical area
Figure  2: Cervical mass measurement, as shown by the magnetic 
resonance imaging of the lower abdomen and pelvis
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all measurements was blinded to ultrasound results. Third, 
all measurements in this study were in line with standardized 
protocols in our country, and would be easily implemented 
at each center. The constraint of this study had a relatively 
small sample size. The tumor size that bigger than the 
cervix could be caused by the invasion of the mass to the 
parametrium, so the size measured was the combination of 
cervical and parametrium, but the jurisdiction of the tumor 
size measurement was given solely to the radiologist. The 
diagnosis of advanced‑stage cervical cancer was not supported 
by pathologic confirmation because the patients did not 
undergo surgery.

Conclusion

Ultrasound examination showed a comparable accuracy to MRI 
for assessing tumor size in cervical cancer. Ultrasonography is 
an affordable and feasible diagnostic staging tool with accuracy 
comparable to MRI.
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