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ABSTRACT 

Background: Abnormal uterine bleeding (AUB) is bleeding from the uterus that is 
longer than usual or that occurs at an irregular time, affecting 20% of the adolescent 
age group, and 50% of women aged 40-50 years in Indonesia. The causes of AUB 
are pregnancy, anovulatory dysfunction, uterine leiomyoma, endometrial polyps, 
endometrial hyperplasia, or endometrial carcinoma. This study aims to compare the 
accuracy of Saline Infusion Sonohysterography (SIS), hysteroscopy and endometrial 
histopathology in determining pathological abnormalities in women with AUB. 
Objective:. This cross sectional diagnostic study was conducted at General Hospital 
dr. Kariadi Semarang and its network hospitals in June 2020. Samples were 
determined by consecutive sampling, including married women, not pregnant, had 
no genital infection and did not present with any malignancy. Histopathological 
examination of the endometrium is the gold standard for AUB diagnosis. Research 
data were obtained from secondary data from patient's medical records including 
demographic characteristics, clinical history, pregnancy history, SIS examination 
data, hysteroscopy and endometrial histopathology. 
Methods: There were 51 subjects with a mean age of 31.67 ± 5.21 years. The most 
common complaints were intermenstrual bleeding (37.3%), followed by irregular 
menstrual bleeding (21.6%), heavy menstrual bleeding (13.7%), and amenorrhea 
(5.9%). Sensitivity value of SIS examination ranged from 81.5-100% and specificity 
ranged from 30.77-100%. Hysteroscopy has a sensitivity value range of 87.5-98% 
and a specificity value of 62.5-100%. 
Results:  SIS examination could be an alternative for endometrial structural 
abnormalities diagnosis in AUB if hysteroscopy is unavailable. 
Conclusion: Anxiety that were experienced by the elderly has been shown to be 
related to medical adherence during the COVID-19 pandemic 
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1. Introduction 

Abnormal uterine bleeding (AUB) is a condition of 

bleeding from the birth canal that describes any variety 

of symptom from a normal menstruation (in terms of 

frequency, regularity, duration or volume) and 

includes intermenstrual bleeding.1,2 AUB is a 

common clinical problem, affects up to 14% of women 

during their reproductive years and impairs their 

quality of life by creating significant physical, 

emotional, sexual, social and material burdens.3,4 

Patients need to be clinically categorized as 

premenopausal, perimenopausal, or postmenopausal. 

The most common cause of AUB other than pregnancy 

in premenopausal women is due to anovulatory 

dysfunction.5 The prevalence of abnormal uterine 

bleeding in Indonesia has not been reported with 

certainty. AUB is known to occur about 20% in the 

adolescent age group, and 50% in the age group of 40-

50 years.3 

 The International Federation of Gynecology 

and Obstetrics (FIGO) classifies AUB based on 

structural etiology such as polyps, adenomyosis, 

leiomyoma, malignancy and hyperplasia as well as 

non-structural disorders consisting of coagulopathy 

disorders, ovulatory dysfunction, endometrial, 

iatrogenic and unclassified groups.1 

 Saline infusion sonohysterography (SIS) is an 

additional examination to transvaginal ultrasound that 

is useful for endometrial cavity evaluation. This 

procedure is also known as hysterosonography, saline 

contrast sonohysterography, and sonohysterography. 

This test inserts sterile saline into the endometrial 
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cavity through a small catheter. The resulting 

distention of the endometrial cavity helps to outline 

any irregularities, deformities, or growths that may be 

present in the endometrium.6 

Hysteroscopy is a powerful tool for diagnosing and 

treating pathology in the uterine cavity.7 Indications 

for diagnostic hysteroscopy includes AUB, suspicious 

lesions or foreign bodies involving the endometrial 

cavity, or post-treatment follow-up. Diagnostic 

hysteroscopy should be performed in the proliferative 

phase of the menstrual cycle for women of 

reproductive age, and targeted biopsies can be 

performed whenever necessary. However, known 

pregnancies as well as genital tract infections, such as 

pelvic inflammatory disease (PID), pyometra, and 

active human papillomavirus infection, are 

contraindications for hysteroscopy.8 

Histopathological examination of the endometrium is 

still the diagnostic standard for clinical diagnosis of 

endometrial pathology by assessing endometrial 

biopsy material under a light microscope.9 The aim of 

this study was to compare the accuracy of Saline 

Infusion Sonohysterography (SIS), hysteroscopy and 

endometrial histopathology in establishing 

pathological abnormalities in women with abnormal 

uterine bleeding. 

2. Methods 

This diagnostic cross sectional research design was 

conducted at the General Hospital at dr. Kariadi 

Semarang and its network hospitals in June 2020. The 

study sample was determined by consecutive 

sampling, namely women who were married, not 

pregnant, had no genital infection and did present with 

malignancy. Histopathological examination of the 

endometrium is the standard for the diagnosis of AUB. 

The research data was obtained from secondary data 

from the patient's medical records including 

demographic characteristics, clinical history, 

pregnancy history, SIS examination data, hysteroscopy 

and endometrial histopathology. 

 

Table 1. Subject characteristics 

Variable Frequency/ Mean 

Age (years) 31,67 ± 5,21 

Height (cm) 156,98 ± 5,49 

Weight 

Normoweight  

Overweight 

Obesity 

61,69 ± 5,49 

40 

6 

5 

Bleeding duration 61,69 ± 10,08 

• <6 months 28 (54,9%) 

• 6-12 months 14 (27,5%) 

• 13-18 months 7 (13,7%) 

• 19-24 months 2 (3,9%) 

Bleeding complaints  

• Amenorrhea 3 (5,9%) 

• Heavy Menstrual Bleeding 7 (13,7%) 

• Irregular Menstrual Bleeding 11 (21,6%) 

• Intermenstrual Bleeding 30 (58,8%) 

Parity  

• Nullipara 32 (62,7%) 

• Multipara 19 (37,3%) 

Miscarriage history   

• Never 38 (74,5%) 

• Once 6 (11,8%) 

• More than once 7 (13,7%) 

Birthing history   

• Pervaginam 18 (35,3%) 

• Sectio Caesarea 12 (23,5%) 

• Pervaginam dan Sectio Caesarea 6 (11,8%) 

• Infertile 15 (29,4%) 
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All research data will be obtained with secondary data from medical records of patients who come with abnormal 

uterine bleeding who come to dr. Kariadi after obtaining a research permit. The data taken included demographic 

characteristics, clinical history, pregnancy history, SIS examination data, hysteroscopy and endometrial 

histopathology. SIS and hysteroscopy were performed by one obstetrician and gynecologist, specializing in 

fertility and endocrine who has performed SIS for 10 years and hysteroscopy for 5 years. 

The data collected from the field is first entered into the Microsoft Office Excel file. Further data were processed 

using a statistical analysis computer program. Descriptive analysis in the form of patient characteristics is 

presented in the form of tables and diagrams. Categorical data is presented in the form of numbers and percentages. 

Diagnostic data will be analyzed with sensitivity, specificity, positive predictive value and negative predictive 

value in percentage 

Table 2. Comparison of SIS and histopathological examination results with f endometrial polyp findings 

  Histopathology 
Total 

  Polyp Not Polyp 

SIS Polyp 26 9 35 

 Not Polip 4 12 16 

 Total 30 21 51 

Table 3. Comparison of SIS and histopathological examination results with uterine myoma findings 

  Histopathology 
Total 

  Uterine Myoma Not Uterine Myoma 

SIS Uterine Myoma 4 1 5 

 Not Uterine Myoma 3 43 46 

 Total 7 44 51 

Table 4. Comparison of SIS and histopathological examination results with malignancy and hyperplasia findings 

  Histopathology 
Total 

  Hyperplasia Not Hyplerplasia 

SIS Hyperplasia 4 2 6 

 Not Hyperplasia 4 41 45 

 Total 8 43 51 

Table 5. Comparison of hysteroscopy and histopathological examinations results with endometrial polyp findings 

  Histopathology 
Total 

  Polyp Not Polyp 

Histeroskopi Polyp 30 2 32 

 Not Polyp 0 19 19 

 Total 30 21 51 

Table 6. Comparison of hysteroscopy and histopathological examinations results with uterine myoma findings 

  Histopathology 

Total   Uterine 

Myoma 

Not Uterine 

Myoma 

Hysteroscopy Uterine Myoma 7 1 8 

 Not Uterine Myoma 0 43 43 

 Total 7 44 51 

Table 7. Comparison of hysteroscopy and histopathological examinations results with hyperplasia findings 

  Histopathology  

  Hyperplasia Not Hyperplasia Total 

Hysteroscopy Hyperplasia 7 0 7 

 Not Hyperplasia 1 43 44 

 Total 8 43 51 
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Table 8. Comparison of SIS and hysteroscopy examination results with endometrial polyp findings 

  Hysteroscopy 
Total 

  Polyp Not Polyp 

Hysteroscopy Polyp 32 4 36 

 Not Polyp 0 15 15 

 Total 32 19 51 

Table 9. Comparison of SIS and hysteroscopy results with uterine myoma findings 

  Hysteroscopy 

Total   Uterine 

Myoma 

Not Uterine 

Myoma 

SIS Uterine Myoma 4 1 5 

 Not Uterine Myoma 4 42 46 

 Total 8 43 51 

Table 10. Comparison of SIS and hysteroscopy examinations results with hyperplasia findings 

  Hysteroscopy  

  Hyperplasia Not Hyperplasia Total 

SIS Hyperplasia 6 0 6 

 Not Hyperplasia 1 44 45 

 Total 7 44 51 

Table 11. Diagnostic test results of saline infusion sonohysterography and hysteroscopy compared with histopathology 

Examination Sensitivity Specificity PPV NPV 

Saline Infusion Sonohysterography 

• Polyp 86,67% 57,14% 74,29% 75% 

• Leiomyoma 57,14% 97,92% 80% 93,48% 

• Hyperplasia 50%  95,35% 66,67% 91,11% 

Hysteroscopy 

• Polyp 100% 90,48% 93,75% 100% 

• Leiomyoma 100% 97,73% 87,5% 100% 

• Hyperplasia 87,5% 100% 100% 97,73% 

Note: PPV=positive predictive value, NPV = negative predictive value 

Table 12. Diagnostic test results of saline infusion sonohysterography compared with hysteroscopy. 

Examination Sensitivity Specificity PPV NPV 

• Polyp 100% 78,95% 88,89% 100% 

• Leiomyoma 50% 97,67% 80% 91,30% 

• Hyperplasia 85,71%  100% 100% 97,78% 

 

3. Results 

Our study included 51 subjects with AUB 

who had undergone SIS examination, hysteroscopic 

examination and standard examination with 

histopathology of endometrial tissue. Subject 

characteristics can be seen in Table 1. Comparison of 

the results of SIS examination and hysteroscopy and 

histopathology with the findings of endometrial 

polyps, uterine myomas, malignancy and 

hyperplasia, can be seen in Table 2-10. The value of 

sensitivity, specificity, positive predictive value and 

negative predictive value of each examination 

modality compared to tissue histopathology can be 

seen in Table 11-12. 
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4. Discussions 

The results of our study on 51 productive age 

female subjects (18-60 years) with complaints of 

AUB showed that the mean age was 31.67 ± 5.21 

years. The duration of complaints of abnormal 

bleeding was less than 6 months, followed by 6-12 

months, 13-18 months and 19-24 months. Moradan 

et al showed the characteristics of uterine bleeding 

duration in 100 women which showed that most 

patients had self-examination especially in the period 

<6 months of complaints, some others came with 

complaints of 6-24 months or more.10 Most cases of 

AUB are associated with anovulatory menstrual 

cycles, while adolescents and perimenopausal 

women is very susceptible to this condition. 

Approximately 20% of affected individuals were in 

the adolescent age group, and 50% of affected 

individuals were aged 40-50 years.11,12 

Intermenstrual bleeding was the most 

common complaint of bleeding pattern from the birth 

canal in our study, followed by irregular menstrual 

bleeding, heavy menstrual bleeding and amenorrhea. 

Moradan et al showed that intermenstrual bleeding 

was the most common complaint by patients with 

abnormal uterine bleeding, followed by complaints 

of heavy menstrual bleeding and postmenopausal 

bleeding.10 Intermenstrual bleeding is a complaint of 

irregular and frequent bleeding between menstrual 

cycles. Endometrial polyps respond variably to 

estrogen also progesterone and do not have the 

cyclical changes seen in the adjacent endometrium. 

Endometrial polyps may have bleeding symptoms in 

an irregular and intermenstrual pattern.13 

Most of the subjects of this study had a history 

of giving birth with most women by normal vaginal 

delivery. A total of 29.4% of the research subjects 

were unmarried women or had infertility conditions. 

Sanam et al showed that the mean onset of abnormal 

bleeding was 44.27 ± 11.99 months at vaginal 

delivery compared to 38.62 ± 12.74 months at history 

of cesarean delivery. Anatomical causes and 

incidence of fibroids were also higher in the cesarean 

group. The second most common anatomic cause in 

the cesarean group is isthmocele. The incidence of 

hypomenorrhea in vaginal delivery is also higher and 

the duration of abnormal uterine bleeding is shorter 

after caesarean section.14 

The results of saline infusion 

sonohysterography for diagnosing endometrial 

polyps were compared with tissue pathology in our 

study, with a sensitivity value of 86.67%, specificity 

of 57.14%, positive predictive value of 74.29% and 

negative predictive value of 75%. Moradan et al 

showed that SIS examination could detect 

endometrial polyps with a sensitivity of 75%, 

specificity of 87.5%, positive predictive value of 

82.5% and negative predictive value of 81.7%. 

Moradan et al also showed that SIS examination 

could distinguish uterine polyps or myomas with a 

sensitivity value of 79.6%, specificity 89.1%, a 

positive predictive value of 89.6% and a negative 

predictive value of 78.8%.10 Soguktas et al showed 

that SIS can distinguish polypoid lesions with a 

sensitivity of 64.7% and a sensitivity of 82.3%.15 

Hysteroscopy compared with 

histopathological examination results in diagnosing 

polyp findings showed a sensitivity value of 100%, a 

specificity value of 90.48%, a positive predictive 

value of 93.75% and a negative predictive value of 

100%. Moradan et al showed that hysteroscopy can 

diagnose endometrial polyps with 100% sensitivity, 

94.6% specificity, 93.6% positive predictive value 

and 100% negative predictive value. Moradan et al 

also showed that hysteroscopy could differentiate the 

findings of endometrial polyps or uterine myomas 

with a sensitivity value of 100%, specificity of 

95.7%, positive predictive value of 96.4% and 

negative predictive value of 100%. Soguktas et al 

showed that hysteroscopy could differentiate 

polypoid lesions with a sensitivity of 91.1%% and a 

sensitivity of 98.2%.15 

SIS examination for diagnosing uterine 

myomas compared with histopathological 

examination in our study had a sensitivity value of 

57.14%, specificity of 97.92%, positive predictive 

value of 80% and negative predictive value of 

93.48%. Moradan et al showed that the diagnosis of 

uterine fibroids with SIS examination had a 

sensitivity value of 60%, specificity 97.8%, a positive 

predictive value of 75% and a negative predictive 

value of 95.6%.10 Soguktas et al stated that the SIS 

examination can differentiate uterine myomas from 

submucosal types with a sensitivity and specificity 

value of 100%.15 

Hysteroscopy showed a sensitivity value of 

100%, a specificity value of 97.73%, a positive 

predictive value of 87.5% and a negative predictive 

value of 100% for diagnosing structural 

abnormalities of abnormal uterine bleeding in the 

form of uterine myomas compared with 

histopathological examination. Moradan et al showed 

that the diagnosis of uterine fibroids by hysteroscopy 

examination had a sensitivity value of 90%, 

specificity 100%, a positive predictive value of 100% 

and a negative predictive value of 98.9%. Soguktas et 

al stated that hysteroscopy examination can 

differentiate uterine myomas with submucosal 
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locations with a sensitivity and specificity value of 

100%.15 

The saline infusion sonohysterography 

examination in our study had a sensitivity value of 

50%, specificity of 93.35%, a positive predictive 

value of 66.67% and a negative predictive value of 

91.11% in diagnosing structural malignancies and 

hyperplasia in abnormal uterine bleeding compared 

to by histopathological examination. Soguktas et al 

showed that the diagnosis of endometrial hyperplasia 

with SIS examination had a sensitivity value of 

85.7% and a sensitivity value of 96.3%. The 

diagnosis of endometrial carcinoma by SIS 

examination showed a sensitivity of 100% and a 

specificity of 96.6%.15 

Hysteroscopy showed a sensitivity value of 

87.5%, a specificity value of 100%, a positive 

predictive value of 100% and a negative predictive 

value of 97.73% for diagnosing structural 

abnormalities of abnormal uterine bleeding in the 

form of malignancy and hyperplasia compared with 

histopathological examination. Soguktas et al 

showed that the diagnosis of endometrial hyperplasia 

by hysteroscopy examination had a sensitivity value 

of 85.7% and a sensitivity value of 97.6%. The 

diagnosis of endometrial carcinoma by hysteroscopy 

examination showed a sensitivity of 100% and a 

specificity of 96.6%.15 

The results of SIS examination compared 

with hysteroscopy findings showed a sensitivity 

value of 100% for polyps, 50% for uterine myomas 

and 85.71% for hyperplasia and malignancy in 

women. The SIS specificity value for hysteroscopy 

was found to be 78.95% for endometrial polyps, 

97.67% for uterine myomas and 100% for 

hyperplasia or malignancy. Positive predictive values 

were found to be 88.89% for polyps, 80% for uterine 

myomas and 100% for hyperplasia or malignancy. 

Negative predictive values were found to be 100% 

for polyps, 91.30% for uterine myomas and 97.78% 

for hyperplasia or malignancy. El-Naser et al showed 

a diagnostic comparison between SIS examination 

and hysteroscopy showed that SIS had a sensitivity 

of 63.6%, specificity of 98.70%, positive predictive 

value of 87.5% and negative predictive value of 95% 

and an overall accuracy of 94.30% in the detection of 

endometrial polyps. SIS has advantages in 

diagnosing submucosal fibroid disorders with a 

sensitivity, specificity, positive predictive value and 

negative predictive value of 100%.16 

Based on our findings and comparison with 

previous studies, the sensitivity value of SIS 

examination ranged from 81.5-100% and specificity 

ranged from 30.77-100%. Hysteroscopy examination 

has a sensitivity value range of 87.5-98% and a 

specificity value of 62.5-100%. Low sensitivity and 

specificity of SIS have been previously reported. 

Sonohysteroscopy failed to detect endometrial 

polyps in 30 of 105 patients. SIS can also detect blood 

clots and misdiagnosed it as endometrial polyps. 

Some investigators do not consider 

sonohysterography results to be sufficient evidence 

to confirm or rule out endometrial abnormalities.17 

One of our limitations is that there were no 

cases with adenomyosis, either detected by SIS 

examination, hysteroscopy or tissue histopathology, 

so the results of this study did not fully explain the 

accuracy or diagnostic profile of SIS and 

hysteroscopy examinations in diagnosing abnormal 

uterine bleeding with structural abnormalities of 

adenomyosis. Our research also did not conduct a 

kappa test because the results of the examination 

were only carried out by one person, so it has the 

potential to cause examination bias. 

5. Conclusion 

Saline Infusion Sonohysterography (SIS) 

examination can be used as an alternative diagnostic 

test for endometrial structural abnormalities in 

abnormal uterine bleeding if hysteroscopy is not 

available. Further research needs to be carried out 

with at least two examinations to avoid bias in result 

interpretation.  
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