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ORIGINAL ARTICLE 
 

Diagnostic value of abdominal CT scan in ovarian tumors in Dr. Soetomo General 

Academic Hospital, Surabaya, Indonesia, from January 2017 to December 2018  
 
Ida Bagus Gede Ramayuda1* , Lies Mardiyana1 , Dyah Erawati2, Indra Yuliati2  
1Department of Radiology, Faculty of Medicine, Universitas Airlangga, Surabaya, Indonesia,  
2Department of Obstetric and Gynecology, Faculty of Medicine, Universitas Airlangga, Surabaya, Indonesia 

 

   
ABSTRACT  ABSTRAK 

   
Objectives: The purpose of this study was to determine the 

diagnostic value of contrast-enhanced abdominal CT scan in 
ovarian tumors in Dr. Soetomo General Academic Hospital, 

Surabaya, Indonesia, to provide scientific and clinical benefits. 

Materials and Methods: Samples were taken retrospectively by 
contrast-enhanced abdominal CT scan raw data in Dr. Soetomo 

General Academic Hospital, Surabaya, Indonesia, from January 

2017 to December 2018. Using inclusion and exclusion criteria, a 
total of 88 samples were obtained and reviewed blindly by Female 

Organ Division of Radiology Department, Faculty of Medicine 

Universitas Airlangga, and by using "tools" (primary and 
additional findings of modified ovarian tumors malignancy). The 

data were correlated with histopathological findings and analyzed 

by statistical tests and the results with and without "tools" were 
compared. 

Results: Samples were grouped by age, distributed with a range 

of 20 years and the group of 41-60 years had the highest age of 

ovarian tumor samples (46.6%) with 84.1% being ovarian 

malignant tumors according to their histopathological results. It 
was dominated by serous, mucinous and endometroid types with 

sensitivity of 93.3%, specificity of 64.3%, positive predictive 

value of 93.3% negative predictive value of 69.2%, and accuracy 
value of 89.8%. More reliable results were obtained by using 

“tools”. 

Conclusion: Contrast-enhanced abdominal CT scan of ovarian 
tumors in Dr. Soetomo General Academic Hospital, Surabaya, 

Indonesia, evaluated by “tools” still had a better and more reliable 

diagnostic value than without tools in determining policy steps in 
handling ovarian tumors with a note that more in-depth research 

on pitfalls is needed so it may enrich the characteristic findings in 

imaging. 
 

Keywords:   abdominal CT scan; ovarian tumor malignancy; 

histopathology; primary and additional findings; 
cancer; maternal health; medicine 

 

 Tujuan: Tujuan penelitian ini adalah untuk mengetahui nilai 

diagnostik pemeriksaan CT scan abdomen dengan kontras pada 
tumor ovarium di RSUD Dr. Soetomo, Surabaya, Indonesia, 

sehingga memberikan manfaat ilmiah maupun klinis. 

Bahan dan Metode: Sampel diambil secara retrospektif melalui 
raw data CT scan abdomen dengan kontras di RSUD Dr. 

Soetomo, Surabaya, Indonesia, antara Januari 2017 hingga 

Desember 2018, dengan membuat kriteria inklusi dan eksklusi 
didapatkan sampel sejumlah 88 dan direview oleh divisi female 

organ Departemen Radiologi FK-Unair-RSUD Dr. Soetomo 

secara blind dan menggunakan “tools” (temuan primer dan 
tambahan keganasan tumor ovarium termodifikasi) kemudian 

dikorelasikan dengan temuan histopatologinya dan dianalisa 

dengan uji statistik serta hasil yang diperoleh dengan dan tanpa 
“tools” diperbandingkan. 

Hasil: Sampel dikelompokan berdasarkan umur, didapatkan 

distribusi dengan rentang 20 tahun dan kelompok 41-60 tahun 

menunjukkan umur sampel tumor ovarium terbanyak (46,6%) 

dengan 84,1 % merupakan tumor ganas ovarium sesuai hasil 
histopatologinya. Didominasi oleh keganasan jenis serous, 

mucinous dan endometroid. Didapatkan sensitivitas 93,3%, 

spesifisitas 64,3%, nilai duga positif 93,3% nilai duga negatif 
69,2%, dan nilai akurasi 89,8% yang hasilnya lebih baik dengan 

menggunakan tools. 

Simpulan: Pemeriksaan CT scan abdomen dengan kontras pada 
tumor ovarium di RSUD Dr. Soetomo serta dievaluasi 

menggunakan tools masih memiliki nilai diagnostik yang lebih 

baik dan dapat diandalkan dibandingkan tanpa tools dalam 
menentukan langkah kebijakan dalam penangan tumor ovarium 

dengan catatan diperlukan penelitian yang lebih mendalam 

terhadap timbulnya pitfalls sehingga dapat menambah karakter 
temuan dalam pencitraan. 

 

Kata kunci:  CT scan abdomen; keganasan tumor ovarium; 
histopatologi; tools; kanker; kesehatan ibu; 

perawatan 
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INTRODUCTION 

 

Malignancy of ovarian tumors is the 7th most common 

cause of death in women by cancer, after breast, lung, 

colorectal, cervical, gastric, liver and pancreatic cancers 

with 4.4% of 4.2 million deaths from cancer and having 

an incidence of 3.4% of the 8.6 million new cases in the 

world.1 Identifying and assessing the characteristics of 

ovarian tumor malignancy and female pelvic 

malignancy is very important before a laparotomy plan 

is carried out and also associated with 5-year life 

expectancy in the patients.2 Contrast-enhanced 

abdominal CT scan can help clinicians to strengthen 

diagnostic enforcement of ovarian tumor malignancies 

before cyto-reduction surgery is performed. Contrast-

enhanced abdominal CT scan still a valid tool with good 

sensitivity and specificity. CT scan provides more 

extensive and important information in case of 

gynecological malignancies both as staging deter-

minants and plans for managing the disease. 

Comprehensive and uniform criteria will increase the 

diagnostic value of CT scan in ovarian tumors 

especially in Dr. Soetomo Hospital, Surabaya, 

Indonesia, and referred to the gold standard diagnostic 

by histopathological examination.4,5 

 

 
MATERIALS AND METHODS 

 

This study was approved by the Medical Research 

Ethics Committee of Universitas Airlangga/Dr. 

Soetomo General Academic Hospital, Surabaya, 

Indonesia. The design of this study was retrospective 

observational analytic design. There were 213 cases, but 

most did not have representative histopathological 

results and incomplete abdominal CT documents. After 

obtaining inclusion and exclusion criteria, there were 88 

cases that met the researcher requirements for sample 

with the youngest age of 7 years and the oldest age of 

79 years. The patients were divided into age groups with 

a range of 20 years. The results showed that most 

ovarian tumor patients were in the age group of 41-60 

years, namely 46.6% (41 people), 29.5% (26 people) in 

the age group of 21-40 years, 13.6% (12 people) in the 

age group of 61-80 years, and 10.2% (9 people) in the 

age group of 1-20 years. The inclusion criteria were 

clinical patients suspected of ovarian tumors who had 

performed contrast-enhanced abdominal CT scan before 

surgery, raw data of CT scan, and histopathological 

examination results from January 2017 to December 

2018. Exclusion criteria included all who were not 

included in the inclusion criteria, tumor evaluation 

(restaging) and prior chemotherapy. All data were 

collected on contrast-enhanced abdominal CT scan 

which blindly reviewed by the female organ division of 

the Radiology Department of Universitas Airlangga 

using modified "tools" that contain primary findings on 

CT scan (mass size, septation, septal thickness, cystic 

component, solid, fat, calcification, contrast enhance-

ment, papillary projection, ovarian artery feeding) and 

additional findings (ascites, peritoneal implants, lymph 

node enlargement, normal uterus that could still be 

identified and the absence of another organ mass). The 

effectiveness of the diagnostic value with and without 

the tools was also be compared. 

 

The examination used a 16-slice CT scan machine of 

the Hitachi brand ECLOS Q1E-BW1545-1 and Siemens 

SOMATOM Emotion 80476. Abdominal CT scan used 

non-ionic, water soluble contrast agent of Iopamiro 370 

with a dose of 1-1.5mm/body weight and made 

according to the protocol of Pelvic abdominal CT scan. 

Raw data of abdominal CT scan was reformed with a 

thickness of 2 mm. The data was then reviewed using 

the DCOM file reader application by Female Organ 

Division of the Radiology Department of the Faculty of 

Medicine, Universitas Airlangga, Surabaya, Indonesia. 

 

Data analysis was performed with Friedman test using 

SPSS to obtain diagnostic values in the form of 

sensitivity, specificity, positive and negative predictive 

values along with accuracy and precision of data. For 

statistical analysis, the findings of the review results 

using "tools" was cross tabulated with histopatho-

logical findings. 

 

 
RESULTS AND DISCUSSION 

 

The results of the comparison test using Friedman test 

between histopathological examination as the gold 

standard with CT scan showed p-value of 0.739 (p> ).  

 

Table 1. Cross tabulation between abdominal CT scan 

with histopathological examination in ovarian 

tumor patients with tools in Radiodiagnostic 

Installation of Dr. Soetomo General Academic 

Hospital, Surabaya, Indonesia, during January 

2017 - December 2018 

 
  Histopathology Total  

  

Malignant 

ovarian 
tumor 

Benign 

ovarian 
tumor 

 

 

 
 

Ct 

scan 

Malignant 

ovarian 

tumor 

TP :70 PF:5 75 

 

 

 

Benign 
ovarian 

tumor 

NF:4 TN:9 13 
 
 

 

Total  74 14 88  

Sensitivity: 93.3%, Specificity: 64.3%, Accuracy: 89.8%,  
Precision: 93.3%, Recall: 64.3%, Negative predicting value: 69.2%,  

Positive predicting value: 93.3% 
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There was no difference between the results of 

histopathological examination and the results of 

abdominal CT scan. So the abdominal CT scan was as 

good as histopathology with a sensitivity value of 

93.3% and a specificity of 64.3%. To assess the 

accuracy of the abdominal CT scan compared to the 

histopathological results obtained an accuracy value of 

89.8%, precision of 93.3%, recall of 64.3% NPV of 

69.2%, and PPV of 93.3%. 

 

 

Table 2. Cross tabulation between abdominal CT scan 

with histopathological examination in ovarian 

tumor patients without tools in Radiodiagnostic 

Installation of Dr. Soetomo General Academic 

Hospital, Surabaya, Indonesia, during January 

2017 - December 2018 

 
  Histopathology Total  

  
Malignant 

ovarian 

tumor 

Benign 
ovarian 

tumor 

 
 
 

 

Ct 

scan 

Malignant 
ovarian 

tumor 

TP:61 PF:9 70 
 
 

 

Benign 

ovarian 
tumor 

 

NF:14 

 

TN:4 

 

18 

 

 

 

Total  75 13 88  

Sensitivity: 87.1%, Specificity: 22.2% Accuracy: 73.8%,  

Precision: 87.1% 

 

 

 
Figure 1.  Bar chart of patient’s age with malignant and 

benign findings of ovarian tumors according 

to histopathology results in Radiodiagnostic 

Installation of Dr. Soetomo General 

Academic Hospital, Surabaya, Indonesia, 

during January 2017 - December 2018 

 

 
Figure 2. Circle chart of histopathological examination 

of ovarian tumor patients in Radiodiagnostic 

Installation of Dr. Soetomo General 

Academic Hospital, Surabaya, Indonesia, 

during January 2017 - December 2018 

 

 
 

Figure 3.  Bar chart of histopathological findings of 

patients with malignant ovarian tumors in 

Radiodiagnostic Installation of Dr. Soetomo 

General Academic Hospital, Surabaya, 

Indonesia, during January 2017 - December 

2018 

 

 
 

Figure 4. Stem distribution diagram of histopathological 

findings of patients with benign ovarian 

tumors in Radiodiagnostic Installation of Dr. 

Soetomo General Academic Hospital, 

Surabaya, Indonesia, during January 2017 - 

December 2018 
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Table 3. Primary findings of abdominal CT scan in 

ovarian tumor patients in Radiodiagnostic 

Installation of Dr. Soetomo General 

Academic Hospital, Surabaya, Indonesia, 

during January 2017 - December 2018 

 
Primary findings of 

abdominal CT scan 

Frequency Percentage 

(%) 

Lesion size > 

4cm 

Yes 87 98.9 

No 1 1.1 

Septated Yes 71 80.7 

No 17 19.3 

Septa thickness > 

3mm 

Yes 71 80.7 

No 17 19.3 

Cystic Yes 86 97.7 
No 2 2.3 

Solid Yes 83 94.3 

No 5 5.7 

Fat Yes 12 13.6 
No 76 86.4 

Calcification Yes 16 18.2 

No 72 81.8 

Contrast 
enhancement 

Yes 81 92 
No 7 8 

Papillary 

projection 

Yes 35 39.8 

No 53 60.2 

Feeding artery 
ovarica 

Yes 72 81.8 
No 16 18.2 

 

Table 4. Additional findings of abdominal CT scan in 

ovarian tumor patients in Radiodiagnostic 

Installation of Dr. Soetomo General Academic 

Hospital, Surabaya, Indonesia, during January 

2017 - December 2018 

 
Primary findings of 

abdominal CT scan 

Frequency Percentage 

(%) 

Ascites Yes 39 44.3 

No 49 55.7 

Peritoneal 

implant 

Yes 5 5.7 

No 83 94.3 

Enlargement of 

pelvic lymph 
node 

Yes 23 26.1 

No 65 73.9 

Mass of other 

organs 

Yes 1 1.1 

No 87 98.9 

Normal uterus 
identified 

Yes 85 96.6 
No 3 3.4 

 

This study had 213 cases of ovarian tumor, but most did 

not have representative histopathological results and 

incomplete abdominal CT documents and after 

obtaining inclusion and exclusion criteria, there were 88 

cases that met the researcher requirements for analysis. 

Furthermore, it had the youngest age range of 7 years 

and the oldest of 79 years with an average age of 43.73 

± 16.02 years so the range was fairly representative as 

sample, with 46.6% of malignant ovarian tumors in the 

group age of 41-60 years. It was in accordance with the 

Kooning PP study in 19896 and the National Cancer 

Institute report which states that ovarian carcinoma 

occurs most often at the age above 40 years.7 Most of 

the lesion had size of more than 4 cm (98.9%), 

indicating that the character of the tumors was not in the 

initial phase (Figure 5A). 
 

There were 80.8% of ovarian epithelial tumors which 

were dominated by mucinous carcinoma, adenocarci-

noma and endometroid carcinoma or about 84.1% of 

malignancies in ovarian tumors. This finding was still 

lower than the finding of 85% in Koonings PP et al, 

1989.6 The presence of 13.6% fat and 18.2% 

calcification components showed that lesions with these 

components originated from germ cell tumors around 

10.6%. The increase of contrast enhancement in ovarian 

tumors is a primary finding that leads to malignancy.3 

This study found that 92% of the samples showed an 

increase in contrast enhancement (Figure 5C). Papillary 

projection as a form of protrusion of solid components 

in complex ovarian cysts leads to a malignancy process 

(Figure 5D).8 This study was found that only 39.8% of 

the samples were described as papilary projection. 

Kamel  (2011) found that 30% of papillary were 

malignancy in 78% of the sample.9 

 

The existence of tumor from an organ can be 

established by knowing the origin of feeding the arteries 

that supply nutrients to the mass. Ovarian mass obtains 

feeding from ovarian arteries, sometimes it can also get 

an anastomosis from the uterine artery branch because 

of its anatomic position, so we can still obtain a profile 

of ovarian mass that seemingly obtains feeding from the 

uterine artery (Figure 6A). In addition to the primary 

findings that lead to the malignancy of ovarian tumors, 

there are also additional findings on contrast abdominal 

CT scan. These additional findings will strengthen the 

primary findings towards malignancy. The most 

common additional finding in this study was ascites, 

found as many as 44.3% of the sample (Figure 6B). This 

was similar to the findings of Nimwegen10 who found 

that ascites had the same chance of arising in malignant 

and benign ovarian tumors, so that ascites was not 

categorized as the primary finding for ovarian tumors. 

 

Peritoneal implants also serve as additional findings in 

establishing malignancy of an ovarian tumor which 

indicates the presence of metastases in the peritoneal 

wall.11 In this study, it was only 5.7% that were found. 

This low number was due to the limitations of CT scans 

to detect the presence of peritoneal lesions of less than 

0.5 cm (Figure 6C). Another additional finding referred 

to the malignancy of an ovarian tumor on CT scan is 

lymph node enlargement in the pelvis. The amount of 

ovarian mass in the later phase of the disease also 

affects the findings of lymph node enlargement because 

the mass obscures it. Abdominal CT scan also has 

limitation showing objects smaller than 0.5 cm. These 

two make lymph node enlargement difficult to evaluate. 

In this study, 26.1% of the samples were identified with 

lymph node enlargement in the pelvis (Figure 6D). 
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Figure 5. A. Sagittal contrast-enhanced abdominal CT scan, 71-year-old woman with cystic septated mass with 

the largest size of 21.7 cm which is clear cell carcinoma ovarium on histopathological examination. B. 

Abdominal CT scan of a woman aged 19 years with the finding of a pelvic mass with calcified, fat, solid and 

cystic components, on histopathological examination, it was concluded as immature teratoma ovary. C. 

Examination of contrast-enhanced abdominal CT scan, a 39-year-old woman showed a pattern of increased 

contrast enhancement in her solid lesions which found as poorly differentiated adenocarcinoma in 

histopathological examination on adnexa. D. Abdominal CT scan examination of 55-year-old shows a large 

cystic septated mass with papillary projection (arrow) in the central of the lesion. It was confirmed as 

mucinous grade II ovarium on histopathological examination. 

 

 

 

 

A B 

C D 
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Figure 6. A. Coronal and sagittal abdominal CT scan examination, a 70-year-old woman with a pelvic mass 

that extends to the abdomen get feeding from the left ovarian artery (white arrow), histopathological 

examination suggestive of endometrioid carcinoma of ovary. B. Coronal contrast-enhanced abdominal CT 

scan, 34-year-old woman with serous carcinoma ovary grade II shows ascites that fills the abdominal cavity. 

C. Axial and coronal contrast enhanced abdominal CT scan of 60-year-old female, shows the presence of 

ascites with peritoneal implants on the right side lateral abdominal wall which on histopathology examination 

showed as high grade endometrioid carcinoma. D. Axial abdominal CT scan pelvis showing lymph node 

enlargement in the pelvis in a 52-year-old female patient of adenocarcinoma ovary. 

 

 

Finding of mass in other organs should be suspected 

that the mass in the pelvis is a part or mass expansion of 

the organs. In this study, 1.1% or 1 sample was found in 

the presence of a mass in other organ which indicated 

that the mass in the pelvis was part of the organ (Figure 

7A) as stated by Meissnitzer (2012) about abnormalities 

of other organs that resemble ovarian tumor.12 

Regarding the evaluation of the mass other than adnexa 

in the diagnosis of ovarian tumors, it is also necessary to 

determine that normal uterine morphology is still 

visible. In this study, 96.6% of the samples were 

obtained with normal uterine morphology (Figure 7B). 

 

The low specificity value in this study was contributed 

by the magnitude of false positive values in the findings 

of this study, ie. 5 samples (mucinous cyst adenoma, 

endometriosis cyst). In this study, the CT appeared to 

have difficulty in distinguishing malignancy from a 

benign mass in the advanced phase of the mucinous cyst 

adenoma ovary, with the character of a mass with usual 

size of more than 10 cm, attached to the abdominal wall, 

A B 

C D 
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multiloculated, septated with septa thickness of 2-3 mm, 

containing fluid with water to blood density, which is 

generally found in those of 3rd and 4th decades.13-15 

This was not fully obtained in this sample (Figure 7C). 

Since the sample was 27 years old, large mass character, 

thick septa, with solid components, abnormalities 

obtained in the imaging did not lead to benign 

abnormalities. Likewise, as endometriosis cysts should 

show a lesion with a cystic and solid component, 

unilateral or bilateral with a regular outer wall, 

sometimes with papillary projection, showing contrast 

enhancement with ascites and peritoneal implants so, it 

was very likeky that it was hardly distinguished from 

malignancy (Figure 7D). 

 

 

             
 

Figure 7A. A 33-year-old woman on axial and sagittal contrast-enhanced abdominal CT scan, showing a 

large pelvic mass that resembles ovarian malignancy. If observed on sagittal images, the uterine is pushed to 

the anterosuperior (yellow arrow), with a "claw sign" (white arrow). On histopathological examination, it is 

suggestive of leiomyosarcoma with differential diagnosis of fibrosarcoma. Figure 7B. Sagittal contrast-

enhanced abdominal CT scan, a 55-year-old woman with a pelvic mass that extends into the abdomen. The 

uterine morphology is still visible and has a well-defined border with a superior mass, showing that the pelvic 

mass does not originate from the uterine. On histopathology examination, high grade endometrioid 

carcinoma ovary were obtained. Figure 7C. Axial contrast-enhanced abdominal CT scan of 20 year old 

woman, showing a multiloculated mass, size exceeding 10 cm, with septa that is more than 3 mm in 

thickness, with cystic and solid components, leading to the malignancy of ovarian tumors. In fact, on 

histopathology examination, a mucinous cyst adenoma was shown, which directed to a benign mass. Figure 

7D. Contrast-enhanced abdominal CT scan in 27 year old women, obtained a large mass, with cystic and 

solid components, multiloculated septated with thickness more than 3 mm which urged the uterus, in contrast 

administration showed contrast enhancement. This finding led to a malignancy. However, the 

histopathological examination was concluded as an endometriosis cyst. 

A B 

C D 
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CONCLUSION 

 

Diagnostic value of contrast-enhanced abdominal CT 

scan in ovarian tumors in Dr. Soetomo General 

Academic Hospital, Surabaya, Indonesia, from January 

2017 to December 2018 for 88 samples that were 

included in the study criteria using primary findings and 

additional features modified in “tools” for imaging 

abdominal CT scans had a sensitivity of 93.3%, 

specificity of 64.3%, positive predictive value of 93.3%, 

negative predictive value of 69.2%, and an accuracy 

value of 89.8%, and shows an increase compared to 

without tools. The low specificity value can be caused 

by the findings of the sample are large in size and 

advanced phase of the disease, so that imaging is 

difficult to distinguish from malignancy in ovarian 

tumors. 
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between cervical adenocarcinoma and endometrial adenocarcinoma  
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ABSTRACT  ABSTRAK 

   
Objectives: To analyze the role of HPV DNA for distinguishing 

between uterine cervical adenocarcinoma and endometrial 
adenocarcinoma. 

Materials and Methods: This was a case control study using 

paraffin block samples from uterine cervix adenocarcinoma and 
endometrial adenocarcinoma operation at Dr. Soetomo General 

Academic Hospital, Surabaya, Indonesia. Each group was tested 

for HPV DNA using PCR method. Sample size was 18 in each 
group. 

Results: A total of 36 samples fulfilled the inclusion criteria in 

this study. Each group comprised 18 samples. There were 83.3% 
of uterine cervical adenocarcinoma and 11.1% of endometrial 

adenocarcinoma that revealed high risk HPV. Chi-Square test 

result found significant correlation between high risk HPV and 
uterine cervical adenocarcinoma (p<0.05) with Odds Ratio (OR) 

40.00 (CI 95%). 

Conclusion: There was a significant correlation between high risk 

HPV and uterine cervix adenocarcinoma. High-risk HPV infected 

patients had a risk to suffer from uterine cervical adenocarcinoma 
compared to those with endometrial adenocarcinoma. HPV DNA 

test had a role for distinguishing between uterine cervical 

adenocarcinoma and endometrial adenocarcinoma. 
 

Keywords:    Uterine cervical adenocarcinoma; endometrial 

adenocarcinoma; human papillomavirus; 
polymerase chain reaction; cancer; maternal health 

 

 Tujuan: Menganalisis peran pemeriksaan DNA HPV dalam 

membedakan adenokarsinoma serviks dan adenokarsinoma 
endometrium. 

Bahan dan Metode: Penelitian ini adalah penelitian case control 

dengan sampel berupa blok parafin hasil operasi adenokarsinoma 
serviks uteri dan adenokarsinoma endometrium di RSUD dr. 

Soetomo, Surabaya, Indonesia. Masing-masing diperiksa DNA 

HPV menggunakan metode PCR. Besar sampel 18 pada masing-
masing kelompok. 

Hasil: Sebanyak 36 sampel sesuai kriteria inklusi pada penelitian 

ini. Setiap kelompok terdiri atas 18 sampel. Sebanyak 83,3% 
adenokarsinoma serviks dan 11,1% adenokarsinoma endometrium 

menunjukkan HPV risiko tinggi. Hasil uji Chi Square 

menunjukkan hubungan bermakna antara HPV risiko tinggi 
dengan adenokarsinoma serviks uteri (p<0,05) dan Odds Ratio 

(OR) sebesar 40,00 (CI 95%). 

Simpulan: Terdapat hubungan bermakna antara HPV risiko tinggi 

dengan adenokarsinoma serviks uteri. Penderita yang terinfeksi 

HPV risiko tinggi mempunyai risiko menjadi adenokarsinoma 
serviks uteri dibandingkan adenokarsinoma endometrium. 

Pemeriksaan DNA HPV dapat berperan dalam membedakan 

adenokarsinoma serviks uteri dan adenokarsinoma endometrium. 
 

Kata kunci: Adenokarsinoma; serviks uteri; adenokarsinoma 

endometrium; human papillomavirus; polymerase 
chain reaction; kanker; kesehatan ibu 
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INTRODUCTION 

 

Uterine cervical cancer is still the problem of the 

women’s health worldwide. World Health Organization 

in 2018 has reported that uterine cervical cancer is the 

fourth most common malignancy in women after breast, 

colorectal, and lung cancer. It was estimated there were 

569.847 new cases and 311.365 deaths caused by 

cervical cancer in that year. Approximately 80% of 

those new cases are found in developing countries. 

Cervical cancer is the second majority in 2018 after 

breast cancer in Indonesia, followed by ovarian cancer 

and colorectal cancer. It is estimated there are 32.469 

new cases and 18.279 mortalities.1  

 

Determining primary tumor between uterine cervical 

adenocarcinoma and endometrial adenocarcinoma 

sometimes is more complicated. This can happen due to 

tiny part of the biopsy or curettage specimen and 

overlapped histology morphological spectrum.2 The 

preoperative distinction is clinically important, because 

the treatment of endometrial and endocervical 

adenocarcinoma differs. Uterine cervical adeno-

carcinoma and endometrial adenocarcinoma can have 

similar histopathological description.3 Immunohisto-

chemistry result such vimentin, estrogen reseptor (ER), 

progesteron reseptor (PR), carcinoembryonic antigen 

(CEA), and p16 can distinguish tumor origin. Uterine 

adenocarcinoma has had positive result for p16 and 

CEA, but negative for ER, PR, and vimentin with 

accuration of 65-80%.4 In other researches, there are 

contradictory result, in which CEA has statistically 

significant for endometrial carcinoma but not significant 

for cervical adenocarcinoma, especially for mucinous 

differentiation.5 Magnetic Resonance Imaging (MRI) 

can determine primary tumor by means of considering 

morphological characteristic and perfusion. MRI can 

provide information about tumor spreading. MRI 

accuration to determine endometrial tumor originis quite 

high (up to 85%) although using limited data. Several 

researchers found MRI limitation to determine tumor 

origin with lower sensitivity (21%) especially for 

determining stage II endometrial cancer.6,7  

 

High risk Humanpapilloma virus (HPV) is a main cause 

of cervical transformation to become malignant, 

however it does not contribute of endometrial 

carcinogenesis process.8 The aim of this research was to 

find the role of HPV DNA for distinguishing between 

uterine cervical adenocarcinoma and endometrial 

adenocarcinoma using case control approach which was 

conducted in March 2019 at Gynecologic Oncology 

Outpatient Clinic and Anatomic Pathology Laboratory 

at Dr. Soetomo General Academic Hospital, Surabaya, 

Indonesia. Research samples were paraffin blocks from 

surgery results,  as many as 18 from cervical 

adenocarcinoma patients and 18 from endometrial 

adenocarcinoma patients. 

 

 
MATERIALS AND METHODS 

 

This study used a case control approach using paraffin 

block samples from uterine cervix adenocarcinoma and 

endometrial adenocarcinoma surgery result at 

Gynecologic Oncology Outpatient Clinic and Anatomic 

Pathology Laboratory Dr. Soetomo General Academic 

Hospital,, Surabaya, that fulfilled inclusion and 

exclusion criteria. Each group was tested for HPV DNA 

using PCR method. Sample size was 18 from each 

group. The samples comprised surgery specimens that 

were surgically removed in 2014–2018. All tumor 

specimens were fixed in 10% buffered formalin, 

processed routinely and embedded in paraffin. 

Therefore, we had 18 paraffin blocks containing 

cervical adenocarcinoma and 18 blocks containing 

endometrial adenocarcinoma to investigate the presence 

of HPV DNA by PCR method. This study was approved 

by Health Research Ethics Committee of Dr. Soetomo 

General Academic Hospital, Surabaya, Indonesia 

(approval No. 1036/KEPK/III/2019).  

 

Paraffin blocks were taken randomly for DNA 

extraction. The paraffin blocks were cut to pieces of 25 

mg. Deparaffinization was done by xylene and 

rehydration with ethanol. DNA was extracted by using 

QIAamp DNA Mini Kit according to its manual and 

used as a template for polymerase chain reaction (PCR) 

experiments. The heating scheme for the PCR 

experiments was as follows: activation of the DNA-

polymerase for 10 min at 95oC, followed by 50 cycles 

of a 30-sec denaturation at 95oC, a 30-sec annealing at 

50oC, and a 30-sec elongation at 72oC. The PCR 

experiments were ended with a 5-min final step at 

72oC.9-11 Genotyping of HPV was conducted with 

Ampliquality HPV-Type Express (AB Analitica) that 

can detect HPV 6, 11, 16, 18, 26, 31, 33, 35, 39, 40, 42, 

43, 44, 45, 51, 52, 53, 54, 55, 56, 58, 59, 61, 62, 64, 66, 

67, 68, 69, 70, 71, 72, 73, 81, 82, 83, 84, 87, 89, 90.12 

The type of HPV was reported in the form of band on a 

blot membrane corresponding to the genotype of HPV.  

  

 
RESULTS AND DISCUSSION 

 

This study was performed on 36 paraffin block samples 

of 18 cervical adenocarcinoma tissue derived from 

patients with the median age 47.5 years old (range from 

35 to 75) and 18 endometrial adenocarcinoma tissue 

derived from patients with the median age of 57.5 years 

old (range from 34 to 64). The patients with cervical 
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adenocarcinoma were younger than endometrial adeno-

carcinoma. 

 

Table 1. Characteristics of the patients 

 
 Cervical 

adenocarcinoma 

Endometrial 

adenocarcinoma 

p 

Age (year) 47.5 (35 - 75) 57.5 (34 - 64) 0.087 
30-39 3 2  

40-49 8 3  

50-59 4 8  
60-69 2 5  

70-79 1 0  

 

Tumors were evaluated for staging and grading in 

accordance with the International Federation of 

Gynaecologic Oncology (FIGO), 2009.13 Among the 

cervical adenocarcinomas, eight (44.4%) cases were 

stage IB1, 3 (16.7%) stage IB2, 2 (11.1%) stage IIA1, 1 

(5.6%) stage IIA2, and 4 (22.4%) stage IIB (Table 2). 

The stage of endometrial adenocarcinoma samples 

varied from IA to IIIC, with the first majority was stage 

IB in 5 (27.8%) cases (Table 3). 

 

There were 15 cervical adenocarcinoma patients who 

had high-risk HPV (HPV 16, 18, 31, 33, 45, dan 66). 

We found HPV 18 in 11 patients, HPV 16 (2 patients), 

HPV 66 (2 patients), HPV 31, 33, and 45 in 1 patient 

respectively. There were 3 patients who had HPV 

coinfection (HPV 18 and 66, 18 and 33, 45 and 66). 

There were also low-risk HPV found in this study (HPV 

6,11, and 40), although there was no association 

between low-risk HPV and cervical carcinogenesis 

process. Of 18 endometrial adenocarcinoma patients, 

there were 2 patients contained high-risk HPV (HPV 

66) and low-risk HPV (HPV 6, 11, and 40) (Table 4). 

 

Table 2. The stages of cervical adenocarcinoma patients 

 
Stage n % 

IB1 8 44.4 

IB2 3 16.7 

IIA1 2 11.1 

IIA2 1 5.6 

IIB 4 22.2 

 

Study result showed that 83.3% of uterine cervical 

adeno-carcinoma had high-risk HPV, while only 11.1% 

of endometrial adenocarcinoma had high-risk HPV. 

Chi-square test result found that there was statistically 

significant difference in the presence of HPV-DNA in 

uterine cervical adenocarcinoma and endometrial 

adenocarcinoma (p<0,0001). Analysis using OR (Odds 

Ratio) revealed 40.00 (5.85-273.62), meaning that high-

risk HPV infected patients had probable risk of 40 times 

to have uterine cervical adenocarcinoma compared to 

endometrial adenocarcinoma. These data and the results 

of the present study strongly indicated a causal 

relationship between HPV infection and the 

development of primary cervical adenocarcinoma, and 

that HPV types 18 had a particular predilection for 

cervical adenocarcinoma, but not endometrial tissues. 

However, there have been a few reports in which the 

authors found HPV DNA in endometrial tissues as well. 

According to a study by Fedrizzi et al, HPV DNA was 

demonstrated by PCR in 8% of samples.14 In another 

study by Giatromanolaki et al, six of 25 endometrial 

adenocarcinomas were HPV 16-positive (24%), and 5 of 

25 (20%) were HPV 18-positive. But, none of the 

positive cases in the series demonstrated cytological 

evidence of HPV infection.15 It appeared that the 

presence of HPV in the endometrium, as detected by 

PCR, did not play any role in the initiation or prognosis 

of endometrial adenocarcinoma. 

 

Table 3. The stages of endometrial adenocarcinoma 

patients 

 
Stage n % 

IAG1 3 16.7 

IBG1 5 27.8 

IBG2 2 11.1 

IBG3 2 11.1 

II 2 11.1 

IIG1 1 5.6 

IIIA 1 5.6 

IIIB 1 5.6 

IIIC 1 5.6 

 

 

Table 4. HPV analysis among the Patients 

 
High-

risk 

HPV  

Cervical 

adenocarcinoma 

Endometrial 

adenocarcinoma 

p OR 

(CI95%) 

+ 
- 

15 (83.3%) 
3 (16.7%) 

2 (11.1%) 
16 (88.9%) 

<0.0001 40.00     
(5.85 – 

273.62) 

 

 
CONCLUSIONS 

 

There was a statistically significant difference in the 

presence of HPV-DNA in uterine cervical adenocarci-

noma and endometrial adenocarcinoma. High risk HPV 

infected patients have probable risk to have uterine 

cervical adenocarcinoma compared to endometrial 

adenocarcinoma. HPV DNA test has a role for 

distinguishing between uterine cervical adenocarcinoma 

and endometrial adenocarcinoma. 
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ABSTRACT  ABSTRAK 

   
Objectives: To observe correlation of nutritional status using 
Nutritional Risk Index with the side effects of adjunctive 

haematological chemotherapy.  

Materials and Methods: This study was a retrospective cohort 
study observing whether or not hematologic side effects occurred 

during chemotherapy based on medical records of postoperative 

ovarian cancer patients receiving adjuvant chemotherapy.  
Results: Sixty-eight subjects with age range of 31-50 years 

(44.1%) multipara (68.8%), and advanced stage (52.1%) were 

observed. An increase was found in the diagnosis of malnutrition 
between the IMT method and NRI, which was 18.7% compared to 

43.7%. A significant correlation was found between preoperative 
malnutrition and the incidence of anaemia after adjuvant 

chemotherapy for ovarian cancer patients (p=0.002). Whereas, in 

the event of leukopenia and thrombocytopenia, there were no 
significant correlations with p=0.675 and p=0.415, respectively.  

Conclusion: There was an increase in malnutrition rate with the 

use of NRI compared with BMI and there was a significant 
correlation between malnutrition and side effects of anaemia in 

patients with ovarian cancer who underwent surgery and 

continued with adjuvant chemotherapy. 
 

Keywords:   ovarian cancer; nutritional status; adjuvant 

chemotherapy; maternal health 

 

 Tujuan: Mengetahui hubungan status nutrisi menggunakan 
Nutritional Risk Index dengan efek samping hematologi 

kemoterapi ajuvan. 

Bahan dan Metode: Penelitian ini merupakan suatu studi kohort 
retrospektif yang mendata terjadi atau tidaknya efek samping 

hematologi selama kemoterapi berdasarkan data rekam medis 

penderita kanker ovarium pasca operasi yang mendapat 
kemoterapi ajuvan. 

Hasil: Didapatkan 68 subyek dengan rentang usia terbanyak 31- 

50 tahun (44,1%) multipara (68,8%), dan stadium lanjut (52,1%). 
Didapatkan peningkatan diagnosis malnutrisi antara metode IMT 

dengan NRI, yaitu 18,7% dibandingkan 43,7%. Didapatkan 
hubungan yang bermakna antara malnutrisi pra operasi dengan 

kejadian anemia pasca kemoterapi ajuvan pasien kanker ovarium 

(p=0,002). Sedangkan pada kejadian leukopenia dan 
trombositopenia tidak didapatkan hubungan yang bermakna p= 

0,675 dan p=0,415. 

Simpulan: Didapatkan peningkatan angka malnutrisi dengan 
penggunaan NRI dibandingkan dengan IMT dan hubungan yang 

bermakna antara malnutrisi dengan efek samping anemia pada 

penderita kanker ovarium yang menjalani operasi dan dilanjutkan 
dengan ajuvan kemoterapi. 

 

Kata kunci: kanker ovarium; status nutrisi; kemoterapi ajuvan; 
kesehatan ibu 
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INTRODUCTION 

 

Cancer is still a health problem in the world. Each year 

240,000 women in the world are diagnosed with ovarian 

cancer with a five-year survival rate of only about 45%. 

There are 3 types of ovarian cancer which are named 

according to the cells they originate from. Ninety 

percent of ovarian cancers originate from the epithelial 

lining that covers the surface of the ovary. This group is 

known as epithelial cancer.1 

 

The principles of management of ovarian cancer are the 

same as the principles of handling other malignant 

diseases, namely the treatment of primary lesions 

operatively and the handling of potential sites of tumor 

metastases with chemotherapy. Handling or main 

treatment of ovarian cancer to date includes surgery and 

chemotherapy.2 

 

Ovarian cancer sufferers experience changes in body 

composition as a result of their own disease which 

causes an increase in energy requirements to meet the 

increase in body metabolism, but conditions due to 

cancer also result in decreased appetite so that the body 

is unable to meet energy needs. This condition causes 

the catabolic process to increase so that there can be a 

change in the nutritional status of ovarian cancer 

patients. Other conditions that can cause changes in 

nutritional status are therapeutic modalities including 

chemotherapy.2 

 

Chemotherapy is a cancer therapy that involves the use 

of chemicals or drugs whose purpose is to kill cancer 

cells. Side effects caused by chemotherapy can cause 

nausea, vomiting, diarrhea, stomatitis, alopecia, 

susceptibility to infection, thrombocytopenia, 

neuropathy and myalgia.3 Chemotherapy can be done 

with several chemotherapy drug regimens. Combined 

chemotherapy regimen Platinum and Taxane is known 

to increase the life expectancy of ovarian cancer 

patients. The use of the Taxane class chemotherapy 

regimen has the effect of leukopenia, neutropenia, and 

thrombocytopenia.4 

 

Cancer therapy including surgery and chemotherapy has 

the effect of anorexia, nausea, vomiting and diarrhea 

which will aggravate weight loss. Malnutrition changes 

physiologically at the organ to cellular level, affecting 

post-therapy morbidity and quality of life, therefore, a 

strategy to determine comprehensive nutritional status 

needs to be found. The results found that patients with 

good nutritional status since the start of therapy had 

significantly better survival than those who had poor 

nutritional status.5 

 

Not many studies have looked at the effect of nutritional 

status on ovarian cancer patients, especially in Dr. 

Soetomo Hospital, so in this study we tried to find a 

correlation between nutritional status using the 

Nutritional Risk Index with the hematological side 

effects of ovarian cancer patients who received adjuvant 

chemotherapy. 
 

 

MATERIALS AND METHODS 

 

This research is a retrospective cohort study that records 

whether or not hematologic side effects occur during 

chemotherapy based on medical records of 

postoperative ovarian cancer patients receiving adjuvant 

chemotherapy. The research was conducted at the 

Gynecology Oncology Clinic and Gynecology Ward, 

Dr. Soetomo General Academic Hospital, Surabaya, 

Indonesia, by collecting medical records of ovarian 

cancer patients who underwent surgery and continued 

with the provision of adjuvant chemotherapy for 3 

cycles in January 2018 - December 2018. 

 

Nutritional status calculated by NRI scoring was 

calculated based on the formula (1.519 x serum albumin 

gr/L) + (41.7 (current weight/ideal weight)). Then 

divide the results into 2 groups only not malnutrition 

(NRI >97.5) and malnutrition (NRI <97.5). 

Hematological side effects that occur in ovarian cancer 

who receive adjuvant chemotherapy based on the 

National Cancer Institute (NCI) Toxicity Criteria, 

namely anemia grade 1 (mild): Hb <LLN - 10g/dL, 

anemia grade 2 (moderate): Hb <10.0- 8.0 g/dL, anemia 

grade 3 (severe): Hb <8.0 g/dL, grade 1 leukopenia 

(mild): WBC <LLN-3,000 mm3, leukopenia grade 2 

(moderate): WBC <3,000-2,000 mm3, leukopenia grade 

3 (weight): WBC <2,000-1,000 mm3, grade 1 

thrombocytopenia (mild): PLT <LLN-75,000 µL, grade 

2 thrombocytopenia (moderate): PLT <75,000-50,000 

µL, grade 3 thrombocytopenia (severe): PLT <50,000- 

25,000 µL.6 
 

 

RESULTS AND DISCUSSION 

 

There were 68 ovarian cancer patients who matched the 

inclusion criteria of the study, namely surgery at Dr. 

Soetomo Hospital Surabaya and with the results of PA 

epithelial ovarian cancer during 2018 and continued 

with adjuvant chemotherapy. Then 20 patients (29.4%) 

did not undergo further therapy or adjuvant 

chemotherapy because they did not control or refused 

chemotherapy. 

 

The age range of study subjects was between 22 and 71 

years with a composition of 1 (2.1%) non-malnutrition 
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group and 2 (4.2%) malnutrition group under 30 years 

of age, 16 (33.3%) non-malnutrition group and 10 

(20.8%) aged between 31 and 50 years, and 10 (20.8%) 

were not malnourished and 9 (18.8%) were 

malnourished by more than 51 years. There was no 

significant difference between the non-malnourished 

and malnourished groups (p=0.595). 

 

Ovarian cancer is generally found in women of older 

age or post-menopausal age. Ovarian cancer is rarely 

found under 40 years of age. The incidence rate 

increases with increasing age.7 Increasing age in women 

may give time for genetic changes to the ovarian surface 

epithelial cells.8 

 

There were 14 (29.2%) of the research subjects with 

parity 0, 17 (35.4%) with parity 1, 8 (16.7%) with parity 

2, 5 (10.4%) with parity 3, and the rest 2 (4.2%) each. 

The number of live births (parity) is thought to have an 

effect on reducing the risk of ovarian cancer. Some 

studies have shown that a first birth can reduce the risk 

of ovarian cancer compared to subsequent births, but 

other studies have shown that the protective effect 

against ovarian cancer increases when there is a second 

birth.9 

 

Early stage cancer staging results based on nutritional 

status were 13 (27.1%) in the non-malnutrition group, 

10 (20.8%) in the malnutrition group. And advance 

stage 14 (29.2%) were not malnourished and 11 (22.9%) 

were malnourished and there were no significant 

differences (p=0.601). The calculation of the Body 

Mass Index in this study resulted in 9 (18.75%) in the 

underweight category (undernourished), 27 (56.25%) 

with normal weight or normal nutritional status, and 12 

people (25%). with overweight and obesity. Meanwhile, 

the calculation of nutritional status using the Nutrition 

Risk Index/NRI found 27 (56.25%) in the normal 

category or no malnutrition and 21 (43.75%) obtained 

malnutrition ovarian cancer. Calculation of nutritional 

status correctly can reduce delays in identifying 

malnutrition diagnosis in ovarian cancer patients, 

thereby reducing morbidity and mortality.10 

 

The results of this study indicated that of the 3 

parameters of chemotherapy adjuvant side effects, only 

Hb levels had a significant correlation with the 

assessment of nutritional status using NRI. Anemia is a 

common finding in cancer patients, with an incidence 

between 30% and 90%. Causes of anemia in cancer 

patients include metabolic disorders and nutrition, 

chronic disease, kidney disorders, blood loss, decreased 

production due to bone marrow disease, peripheral 

destruction due to autoimmune disorders, drug-induced 

red blood cell aplasia, and chemotherapy-induced 

anaemia.11-13 Chemotherapy can cause anaemia through 

inhibitory mechanisms in normal haematopoiesis and on 

the action of cytokines. Chemotherapy agents cause 

anaemia directly by interfering with haematopoiesis, 

including the synthesis of red blood cell precursors in 

the bone marrow.14 The nephrotoxic effect of certain 

cytotoxic agents (which contain platinum) can also 

cause anaemia by decreasing erythropoietin production. 

Platinum based regimen, known as a cause of anaemia 

due to its toxic effects on bone marrow and kidneys.15-20 

 

 

Table 1. Distribution of nutritional status by age group 

  

Age 
Nutritional Status 

p 
No Malnutrition Malnutrition 

≤ 30 th 1 2.1% 2 4.2% 

0.595 31-50 th 16 33.3% 10 20.8% 

≥ 51 th 10 20.8% 9 18.8% 

 

 

Table 2. Distribution of nutritional status based on parity 

 

Parity 
Nutritional Status 

p 
No Malnutrition Malnutrition 

Nullipara 8 16.7% 7 14.5% 
0.514 

Multiparous 19 39.6% 14 29.2% 

 
 

Table 3. Distribution of nutritional status by stage 

 

Stage 
Nutritional Status  

p 
No Malnutrition Malnutrition 

Early stage 13 27.1% 10 20.8% 
0.601 

Advance stage 14 29.2% 11 22.9% 
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Table 4. Relationship of hematological side effects after adjuvant chemotherapy with nutritional status 

 

Hematological Side Effects 
Nutritional Status 

p 
No Malnutrition Malnutrition 

Normal HB 5 10.4 % 3 6.3 % 

0.002 
Mild Anemia  18 37.5 % 6 12.5 % 

Moderate Anemia  2 4.2 % 12 25.0 % 

Severe Anemia  2 4.2 % 0 0 

Normal Leukocytes  24 50 % 18 37.5 % 

0.675 Mild Leukopenia  2 4.2  % 1 2.1 % 

Moderate Leukopenia 1 2.1 % 2 4.2 % 

Normal Platelets 25  52.1 %       20 41.7 % 

0.415 
Mild Thrombocytopenia 1 2.1 %        0 0 

Moderate Thrombocytopenia 1 2.1 %        0 0 

Severe Thrombocytopenia  0 0       1 2.1 % 

 

 
 

 

 



Maj Obs Gin, Vol. 29 No. 2 August 2021 : 57-62                         Widhiarta & Askandar : Nutritional status and hematology toxicity 

 61 

CONCLUSION 

 

There was an increase in the number of malnutrition 

with the use of NRI compared to BMI in ovarian cancer 

patients who underwent surgery and continued with 

adjuvant chemotherapy. In addition, there was also a 

significant correlation between nutritional status 

calculated using NRI and side effects of anemia in 

ovarian cancer patients who received chemotherapy 

adjuvant, but there was no significant correlation 

between leukopenia side effects and thrombocytopenia 

in ovarian cancer patients who received chemotherapy 

adjuvant. 
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ORIGINAL ARTICLE 
 

The differences of glycodelin and uterus NK cell expression in obese and non-obese 

rats (Rattus norvegicus)  
 
Diyah Nofita Ofa Ningtriyas*, Arsana Wiyasa , Muhammad Nooryanto 

Department of Obstetrics & Gynecology Faculty of Medicine, Universitas Brawijaya, Malang, Indonesia 

 

   
ABSTRACT  ABSTRAK 

   
Objectives: To prove the existence of differences in glycodelin 

levels and uterine NK cell expression in obese and non-obese 

female white rats of Wistar strain (Rattus norvegicus). 
Materials and Methods: . This study used a randomized post-test 

only controlled group design. This in vivo study used two groups 

of female rats (Rattus norvegicus). Group 1 was treated with the 
high obese diet for eight weeks, and group 2 was not treated with 

the high obese diet. After eight weeks, the rats were weighed, the 

proestrus phase was synchronized, and then the rats were 
terminated. 

Results: In this study, there was no significant difference in 

glycodelin levels between the obese and non-obese groups with a 
p= 0.821 (p >0.05). Significant differences were found in uterine 

NK cell expression between obese dan non-obese groups with 

p=0.001 (p <0.05). The correlation test of glycodelin levels and 
uterine NK cell expression showed insignificant results with a 

correlation coefficient of 0.120 and p=0.513. This proved that 

there was no significant correlation between glycodelin levels and 
uterine NK cell expression. 

Conclusion: There was no significant difference between 
glycodelin levels and uterine NK cell expression in obese and 

non-obese female white rats of Wistar strain (Rattus norvegicus). 

 
Keywords:   Obesity; recurrent miscarriage; glycodelin; uterine 

NK cells 

 

 Tujuan: Untuk membuktikan adanya perbedaan kadar glikodelin 

dan ekspresi sel NK uterus pada tikus putih betina (Rattus 

norvegicus) galur Wistar dengan obesitas dan tidak dengan 
obesitas. 

Bahan dan Metode: Penelitian ini menggunakan rancangan 

randomized post-test only controlled group design. Penelitian in 
vivo ini menggunakan dua kelompok tikus betina (Rattus 

norvegicus). Kelompok 1 diberi diet tinggi lemak selama delapan 

minggu, dan kelompok 2 tidak diberi diet tinggi lemak. Setelah 
delapan minggu tikus ditimbang dan fase proestrus disinkronisasi. 

Kemudian tikus diterminasi. 

Hasil: Dalam penelitian ini, tidak terdapat perbedaan kadar 
glikodelin yang signifikan antara kelompok dengan obesitas dan 

tidak dengan obesitas dengan p=0,821 (p>0,05). Perbedaan yang 

signifikan ditemukan pada ekspresi sel NK rahim antara 
kelompok dengan obesitas dan tidak dengan obesitas dengan 

p=0.001 (p <0,05). Uji korelasi kadar glikodelin dengan ekspresi 

sel NK uteri menunjukkan hasil yang tidak signifikan dengan 
koefisien korelasi 0,120 dan p=0,513. Hal ini membuktikan 

bahwa tidak ada hubungan yang signifikan antara kadar glikodelin 
dengan ekspresi sel NK uteri. 

Simpulan: Tidak terdapat perbedaan bermakna kadar glikodelin 

dengan ekspresi sel NK uteri pada tikus putih betina galur Wistar 
(Rattus norvegicus) yang dengan obesitas dan tidak dengan 

obesitas. 

 
Kata kunci: Obesitas; keguguran berulang; glikodelin; sel NK 

rahim 
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INTRODUCTION 

 

Obesity increases the risk of comorbidities such as 

diabetes mellitus, high blood pressure, dyslipidemia, 

cardiovascular disease, obstructive sleep apnea, various 

types of cancer and death. A study found that obesity 

was responsible for causing infertility in women by 25% 

to 50%.1 The increase in obesity incidence correlates 

with an increase in the incidence of recurrent pregnancy 

loss (RPL) or recurrent miscarriage. At least one factor 

identified recurrent miscarriage in more than half of 

cases, but no definite cause still unknown. Several 

conditions are associated with idiopathic recurrent 

miscarriage, a suspected abnormality including immune 

system disorders, behavioral and environmental 

conditions, and obesity. Recent statistics show that two-

thirds of women aged >20 years in the United States 

have a body mass index (BMI) of >25 kg/m2, indicating 

that they are overweight or obese, and 36% of people in 

the United States are classified as overweight (BMI) 

>30 kg/m2). Thus, being overweight is a concern for 

their health because they have a higher risk of causing 

complications in pregestational period. These complica-

tions include miscarriage, fetal death, congenital 

abnormalities, fetal macrosomia, gestational diabetes, 

preeclampsia, complications during vaginal delivery, 

thromboembolism, post-partum infection and difficulty 

breastfeeding.1 

 

The mechanism that causes miscarriage in women who 

are overweight or obese with a history of recurrent 

miscarriage and the pathophysiology is still unclear. The 

high number of women of childbearing age who are 

overweight and the cause of many cases of recurrent 

miscarriage is unclear. So this research studied female 

Wistar strain (Rattus norvegicus) white rats in order to 

determine differences in glycodelin levels and uNK cell 

expression in obese and non-obese rats. 

 

 
MATERIALS AND METHODS 

 

Study design and subjects 

 

This study used a true experimental design in the 

laboratory in vivo using a post-test only controlled 

group design to identify the differences in glycodelin 

levels and uNK cell expression in obese and non-obese 

female white Wistar strain rats (Rattus norvegicus). This 

research was conducted at the Parasitology Laboratory, 

Faculty of Medicine, Universitas Brawijaya, Malang, 

Indonesia, from September 2019 to October 2020. The 

variables used in this study were obesity as independent 

variable and glycodelin levels and uNK cell expression 

as  dependent variables. 

 

Obesity 

 

Obesity, which has a nomical scale, was measured with 

Lee Index. The Lee Index consists of the division of the 

cubicle root of the weight in grams by the nasoanal 

length in millimeters multiplied by 1000. 

 
Glycodelin examination 

 

Glycodelin was taken from blood in the rat's heart, then 

centrifuged to obtain pure serum. The serum was then 

inserted into the Eppendorf tube and then immediately 

checked by using the ELISA method. Glycodelin has a 

ratio scale. 

 
Uterine Natural Killer Cells (uNK cells) 

examination 

 

uNK cells was evaluated using monoclonal antibodies 

by immunohistochemical staining of the endometrial 

tissues. uNK cell expression was measured in the 

endometrial tissue with total magnification of 400x. 

uNK cell expression has a ratio scale. 

 
Data analysis 

 

Data from the calculation of glycodelin levels and uNK 

cells' expression for each group were processed by 

tabulation. Based on these tabulations, statistical test 

was carried out using SPSS 25.0. Before statistical 

analysis, the existing data were tests for normality using 

the Sapphiro-Wilk method. If the results were normal, it 

was continued with the independent t-test. A correlation 

test was performed to determine the relationship 

between glycodelin levels and uNK cell expression in 

obese rats. The statistical test was carried out with 95% 

degree of confidence with  =0.05. The statistical test 

results were declared significant if p <0.05. 

 

 
RESULTS AND DISCUSSION 

 

Weight profile and overweight index  

(Lee Index) 

 

Characteristics of the observed Lee index of the rats 

indicated that the mean Lee index of the obese group 

was 313.7 ± 10.8, and the mean Lee index of the non-

obese group was 271.6 ± 12.3. Descriptively, the Lee 

index of the obese rats group was higher than the non-

obese group. 

 



Maj Obs Gin, Vol. 29 No. 2 August 2021 : 63-67                Ningtriyas et al. : Differences of glycodelin and uterus NK cell expression 

 65 

 
Figure 1. Lee Index characteristics 

 

 
Glycodelin profile 

 

The glycodelin level was examined after the rats, whose 

oestrous phase had been synchronized, were terminated. 

According to Lee's index, all obese rats with oestrous 

phase were synchronized with the oestrous phase. If the 

rats were in proestrus phase, termination and blood 

samples were taken from the rat's cardiac and uterine 

organs. The blood sample taken was then put into an 

EDTA tube and processed to obtain blood serum. The 

blood serum was examined for glycodelin levels by 

ELISA using MyBioSource Rat Progestagen-Associated 

Endometrial Protein (PAEP) ELISA KIT. The 

absorbance obtained was then converted to determine 

the glycodelin levels. 

 

 

 
Figure 2. Glycodelin level measurement 

 

 
uNK cell expression profiles 

 

The uterus taken at termination was inserted into 

formalin then processed by cutting and fixation and 

staining with immunohistochemistry in Anatomic 

Pathology Laboratory, Faculty of Medicine, Universitas 

Brawijaya, Malang, Indonesia. The finished slides were 

examined under a microscope at 400x magnification.  

 

 

 
 

 
 

Figure 3.  Histopathological profile of uNK cells in 

obese rat (A) and non-obese rat (B) at 400x 

magnification 

 

 
Figure 3. Comparison of uNK cells in obese rats and 

non-obese rats 

 

 
Differences in glycodelin levels in obese  

and non-obese rats 

 

This study aimed to determine whether there was a 

difference in glycodelin levels in obese and non-obese 

female rats. From the research results, the median value 
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of glycodelin content in the obese group was 1.15 (0.82 

- 3.49), and the non-obese group was 1.13 (0.78 - 3.23), 

indicating that glycodelin content in the obese group of 

rats was higher than the non-obese group. Based on the 

Mann-Whitney test analysis results, the p-value was 

0.821, more significant than  = 0.05 (p > 0.05). So 

from this test, it could be concluded that there was no 

significant difference in glycodelin levels between the 

obese and non-obese groups. Overall, it could also be 

concluded that there was no significant difference in 

glycodelin levels in obese rats compared to non-obese 

rats with the median value of glycodelin levels in obese 

rats being higher than non-obese rats, but it was not 

statistically significant. 

 

Overweight women, especially with upper-body 

obesity, have insulin resistance and hyperinsulinaemia, 

hyperandrogenaemia, increased peripheral aromatiz-

ation of androgens to estrogen, increased gonadotrophin 

secretion, decreased SHBG, decreased growth hormone 

(GH) and (IGFBPs), increased leptin levels and 

neuroregulatory changes the hypothalamus-pituitary-

gonadal axis. This causes ovulation disorders.2,3 

 
The difference uNK cell expression in obese and 

non-obese rats 

 

The study results and statistical testing showed 

significant differences in the expression of uNK cells 

between the obese and non-obese groups of rats. The 

median value of uNK cell expression in the obese group 

was 45 (30-80) and in the non-obese group was 30 (20-

40). Based on the Mann-Whitney test analysis, the p-

value was 0.001, smaller than =0.05 (p <0.05). So it 

was concluded that there was a significant difference in 

the expression of uNK cells between the obese and non-

obese groups of rats. This test proved that the uNK cell 

expression of the obese rat's group was significantly 

higher than the non-obese group. 

 

Obesity is a chronic subclinical inflammatory condition. 

Hypertrophy of obese tissue, causing hypoperfusion, 

hypoxia and stress on the endoplasmic reticulum are 

some of the mechanisms by which obesity results in 

increased obese tissue inflammation.4-6 The increased 

release of fatty acids, hormones, and pro-inflammatory 

molecules in obesity is caused by changes in adipose 

tissue and peripheral endocrine's metabolic function. 

Increased peripheral leukocytes and high inflammatory 

conditions occur in women with obesity.7,8 

 

Overweight women were found to have increased 

systemic inflammation, placental and endocrine 

function. Failure of decidualization is associated with a 

high rate of uNK cells, which are nearly 5% in the peri-

implantation endometrium.9 uNK cells in the endo-

metrium are found in the endometrial tissue of women 

who are not pregnant with more than 30% of the total 

leukocytes, in contrast to the number in the blood, 

which is around 5-15% and in conditions of mis-

carriage, the cells are about 70-80% of lymphocytes.10 

  
Correlation between glycodelin levels and uNK 

cell expression in obese rats 

 

The results showed that there was no significant 

relationship between glycodelin levels and uNK cell 

expression. The correlation coefficient is 0.120, and the 

p-value is 0.513. The p-value of more than 0.05 (p> 

0.05) proved no significant relationship between 

glycodelin levels and uNK cell expression due to the 

high glycodelin levels in obese rats, although 

statistically not significant, which did not affect the 

expression of uNK cells in the obese rats. 

 

Obesity is associated with insulin resistance and hyper-

insulinemia. Elevated insulin levels are associated with 

decreased glycodelin and insulin-like growth factor 

binding protein (IGFBP1). Low glycodelin levels are 

associated with recurrent miscarriage. IGFBP1 is an 

integral molecule involved in adhesion during 

implantation. Changes in these molecules can decrease 

endometrial receptivity in obese women.11-15 

 

Overweight women were found to have increased 

systemic inflammation, placental and endocrine 

function. Failure of decidualization is associated with a 

high rate of uNK cells, which are nearly 5% in the peri-

implantation endometrium.9 uNK cells are found in the 

endometrial tissue of women who are not pregnant with 

more than 30% of total leukocytes, in contrast to the 

number in the blood, which is around 5-15% and in 

conditions of miscarriage, the cells are about 70-80% of 

lymphocytes.10  

 
Limitations 

 

This study had limitations where the dietary treatment in 

rats was carried out within eight weeks so that the 

obesity that occurs was not chronic so that insulin 

resistance had not occurred, which affected the 

glycodelin levels. 

 

 
CONCLUSION 

 

There was no significant difference in glycodelin levels 

in obese and non-obese female white rats Wistar (Rattus 

norvegicus) in the study. UNK cell expression in obese 

female Wistar strain rats (Rattus norvegicus) was higher 

than non-obese rats. In the study, there was no 

correlation between glycodelin levels and uNK cell 
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expression in obese Wistar (Rattus norvegicus) female 

rats. Further research is needed in this study. 
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CASE REPORT 
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ABSTRACT  ABSTRAK 

   
Objectives: To discuss the discovery of uterine couvelaire events 

after the cesarean section without accompanying placental 

abruption. 
Case Report: Uterus Couvelaire is a rare occurrence. The 

incidence of this case is difficult to ascertain and its estimated 

incidence is as much as 20% and others’ estimatation is as low as 
5%. It occurs mainly due to complications from placental 

abruption. When a vascular injury occurs in the placenta, it causes 

bleeding that infiltrates the wall of the uterus. This case is usually 
diagnosed accidentally because it is diagnosed only by direct 

visualization or biopsy. In this case, uterine couvelaire was found 

in a woman after a cesarean section that had been performed 
previously. Uterine couvelaire events are usually seen due to 

complications from placental abruption, but in this case, there was 

none.  
Conclusion: It was not known for sure what caused the 

emergence of the uterine couvelaire in this case. Hysterectomy 

was performed in this case due to the patient's unstable 

hemodynamic state. 

 
Keywords:   Uterus couvelaire;  cesarean section; hysterectomy; 

childbirth complications; maternal health 

 

 Tujuan: Untuk membahas ditemukannya kejadian uterus 

couvelaire setelah tindakan operasi sesar dan tanpa disertai 

dengan abrupsio plasenta. 
Laporan Kasus: Uterus couvelaire merupakan kejadian yang 

jarang terjadi. Insiden kasus ini sulit untuk dipastikan dan 

diperkirakan kejadiannya terjadi sebanyak 20% dan yang lain 
memperkirakan serendah 5%. Kejadiannya terutama akibat 

komplikasi dari abrupsio plasenta. Ketika terjadi cedera vaskular 

di dalam plasenta menyebabkan perdarahan yang menginfiltasi 
dinding dari uterus. Kasus ini biasanya terdiagnosis secara tidak 

sengaja karena didiagnosis hanya dengan visualisasi secara 

langsung atau biopsi. Pada kasus ini ditemukan kasus uterus 
couvelaire pada seorang wanita setelah sebelumnya dilakukan 

operasi sesar. Kejadian uterus couvelaire biasanya ditemukan 

akibat komplikasi dari abrupsio plasenta, namun pada kasus ini 
tidak ada.  

Simpulan: Tidak diketahui pasti apa yang sebabkan timbulnya 

uterus couvelaire pada kasus ini. Histerektomi dilakukan pada 

kasus ini karena keadaan hemodinamik pasien yang tidak stabil. 

 
Kata kunci: Uterus couvelaire; sectio caesarea; histerektomi; 

komplikasi persalinan; kesehatan ibu 
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INTRODUCTION 

 

Uterus couvelaire, also known as uteroplacental 

apoplexy, is a condition that results from complications 

from placental abruption.1 It was first described by a 

French obstetrician named Alexandre Couvelaire in 

1911.2 The incidence of this case is difficult to ascertain, 

and the estimated incidence is between 5% and 20%.1 

The profile of this case is the extravasation of extensive 

blood into the uterine muscle and down the surrounding 

tissue.3,4 Distinctive appearance is bluish or purple, 

speckled by ecchymosis.1 Thereafter effusion of blood 

are also visible beneath the tubal serosa, between the 

leaves of the broad ligament, in the substance of the 

ovaries, and free in the peritoneal cavity.5  

 

The pathophysiology of this case is bleeding in the layer 

between the decidua-placenta, which then develops and 

infiltrates into the uterine wall. Characteristically it 

shows the appearance of ecchymosis on the surface of 

the uterine serosa. Sometimes bleeding can also occur 

between large layers of ligaments and infiltrating the 

uterine wall muscles.6,7 Sometimes, infiltration can also 

reach the peritoneal cavity.8 The resulting effect causes 

contraction of the myometrium or uterine muscle to 

become weak and even rupture due to an increase in 

intrauterine pressure.  

 

Although the etiology is unknown, the uterine 

couvelaire is associated with placental abruption, 

placenta previa, coagulopathy, pre-eclampsia, uterine 

rupture, and amniotic fluid embolism.2,9,10 The way to 

make a diagnosis of this case is by direct visual 

inspection of the uterus or by biopsy or both.1,10-12   

Because of the reason for the diagnosis of uterine 

couvelaire diagnosis, it can only be identified directly 

by direct inspection or biopsy, so the incidence of this 

case is not widely reported and is minimal in the 

literature search.4,11  

 

The management of these cases is usually done 

immediately conservatively, and hysterectomy is 

usually unnecessary.1,6,8,13,14 The uterine couvelaire does 

not affect the ability of the uterus to contract and 

decompress, allowing narrowing of the arteries to reach 

a state of hemostasis. Hysterectomy can be indicated as 

an act of saving the soul if the process of hemostasis is 

not achieved so that it can cause disseminated 

intravascular coagulation.12  

 

 
CASE REPORT 

 

A 37-year-old woman, G2P1A0, on April 28, 2020, 

came with a referral from a local midwife because of a 

history of premature rupture of membranes in the last 24 

hours and parturition. While in the hospital, the patient 

was observed and tried to do a normal delivery, but 

finally the patient was delivered by section caesarea due 

to indications of fetal distress. After surgery, the 

woman's condition was stable and treated in a standard 

room. Then, two days later, on April 30, 2020 the 

patient complained of tightness, abdominal pain and so 

forth. Physical examination was immediately carried out 

when the vital signs obtained blood pressure of 100/70 

mmHg, pulse 136x/m, breath rate 46x/m, temperature 

36.6oC, and 99% SpO2 by administering oxygen via 

face mask. Other physical and obstetric examination 

revealed both conjunctival anemias, abdominal tender-

ness, active vaginal bleeding ± 200 cc, urine output only 

± 5 cc (anuria). Investigations in the form of routine 

blood obtained patient Hb levels of 2.8 g/dL, hematocrit 

8.7 g/dL, platelets 215,000/uL and leukocytes 

21,900/uL. Immediately the patient was transfused with 

4 units of PRC along with other resuscitation fluids in 

the form of NaCl liquid as much as 1500 cc. Immediate 

laparotomy surgery with suspicion of intraabdominal 

bleeding was planned for the following day. 

 

On May 1 2020 the patient was immediately operated 

for laparotomy under general anesthesia because of a 

suspected intraabdominal hemorrhage. At the time of 

laparotomy, when the abdominal cavity was opened, it 

was found that the size of the uterus was of eight 

months gestational age. The hematoma in the uterine 

wall was bluish and uterine contraction was not palpated 

(Figure 1). 

 

 

 
 

Figure 1. Uterine size during exploratory laparotomy 

 

Then it was decided to do a hysterectomy because of 

hemodynamic instability (Figure 2). Uterine tissue 

biopsy was also performed during hysterectomy and 

then the tissue was taken for anatomic pathology 

examination. After surgery, the patient was transferred 
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to the HCU (High Intensive Care) room for 1 day until 

May 2, 2020. During treatment in the HCU room, the 

patient's condition was stable so that she was moved to 

an ordinary ward. When treated in a standard room, 

patients only complained of pain at the post-operative 

site and some nausea, no significant complaints or 

emergencies were found. Routine blood examination 

was done on May 3, 2020, revealing Hb of 7.7 g/dL, 

hematocrit 23.7 g/dL, platelets 176,000/uL and 

leukocytes 11,500/uL. 

 

 

 
 

Figure 2. The uterus after hysterectomy 

 

 

The patient was treated in a ward room until she was 

allowed to go home on May 5, 2020 with the patient's 

last vital signs as follows: blood pressure of 120/80 

mmHg, pulse 80x/m, breathing rate 21x/m and 

temperature 36.7oC. On the pati15ent's discharge date, 

the histopathological results from the biopsy were 

released. The conclusion of the results of the specimen 

obtained was uterine couvelaire. A week after the 

patient returned from treatment at the hospital, the 

patient was examined at an obstetric clinic. At that time, 

the patient was in a stable condition and no complaints 

were found.  

 

 
DISCUSSION 

 

Uterine or uteroplacental couvelaire is a condition in 

which there is bleeding in the uterine wall. Most of 

these cases occur because of placental abruption. This 

case was first described in 1911 by a French obstetrician 

named Alexandre Couvelaire. The incidence of this case 

is challenging to ascertain because the diagnosis is 

found accidentally through direct examination or 

biopsy. Uterus couvelaire, in addition to placental 

abruption, is also associated with cases of placenta 

previa, coagulopathy, pre-eclampsia, uterine rupture and 

amniotic fluid embolism. In the case of uterine 

couvelaire that we had found, no placental abruption or 

other comorbidities were found. This case was like the 

one reported by Kori et al. who wrote that they found a 

case of uterine couvelaire without considering the 

presence of placental abruption.6 It was not known 

exactly what had caused this uterine couvelaire, because 

there was no placental abruption, but the incidence 

occurred several days after cesarean section. When the 

cesarean section did not find any signs of uterine 

couvelaire either, so it was likely due to iatrogenic 

injury to the uterine wall after the section which had 

caused extravasation of blood. However, there were no 

literatures or case reports of uterine couvelaire events 

after cesarean section. In one case reported by Osial et 

al., they had a uterine couvelaire after curating and 

dilating, but not because of a cesarean section.1 

 

Management is usually conservative because there will 

be a natural resolution so that the condition will return 

to normal. Management of the antenatal and postpartum 

hemorrhage plays a key role, on one side in the control 

of the bleeding with blood transfusion and reduce fetal 

and maternal morbidity and mortality.15 However, if 

hemostasis does not occur, hysterectomy needs to be 

done as an act of saving lives. In this case, it was 

decided that a hysterectomy was performed because of 

the patient’s unstable hemo-dynamic and also the 

consideration of the previous patient had performed a 

cesarean section with the incision line located in the 

lower uterine segment by the treating doctor. Similar to 

this case, in the cases reported by Habek et al. and Osial 

et al. in 2013, they also performed a hysterectomy 

because of unstable hemodynamic conditions.2,11  

 

 
CONCLUSION 

 

The occurrence of uterine couvelaire is found mostly in 

cases of placental abruption. However, in this case, the 

abruption case was absent. Cesarean section was 

performed unconsciously, followed by the emergence of 

the uterus couvelaire. Then, hysterectomy was 

performed to maintain the patient's hemodynamic 

stability. 
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ABSTRACT  ABSTRAK 

   
Objectives: To describe a retroperitoneum parasitic leiomyoma 

case: a dilemma in diagnosis and operation finding.  
Case Report: A 38 year-old woman with 3 children visited Ulin 

Hospital, Banjarmasin, Indonesia, with complaint of mass in 

lower abdomen and about 4 months before, she underwent biopsy 
by laparotomy which revealed leiomyoma. Parasitic leiomyoma is 

a rare type of leiomyoma with predilection area in broad ligament, 

pelvic peritoneum, pouch of douglas, and omentum. During 
operation, the tumor was detached from the uterus and located 

retroperitoneally as high as L4–S1. It had been confirmed 

intraoperatively and proven histopathologically as a leiomyoma.  
Conclusion: Retroperitoneal parasitic leiomyoma may cause a 

dilemma in the diagnosis. Multidiscipline examination and 

approaches may increase the quality of management. 
 

Keywords:   Retroperitoneum parasitic leiomyoma; laparotomy; 

multidisciplinary approach; tumor; cancer; maternal 

health. 

 

 Tujuan: Menyajikan laporan kasus tentang Retroperitoneum 

Parasitic Leiomyoma: dilema dalam diagnosis dan temuan saat 
operasi.  

Laporan Kasus: Seorang wanita berusia 38 tahun dengan 3 anak 

datang ke poli RSUD Ulin, Banjarmasin, Indonesia, dengan 
keluhan benjolan di perut bawah dan riwayat laparatomi biopsi 4 

bulan sebelumnya dengan hasil PA leiomyoma. Parasitic 

leiomyoma, merupakan jenis leiomyoma yang jarang, biasanya 
terdapat pada ligamentum latum, peritoneum pelvis, cavum 

douglas dan omentum. Selama operasi didapatkan massa tumor 

tidak dari uterus namun terletak retroperitoneal setinggi vertebra 
L4-S1 dengan hasil histopatologi leiomyoma.  

Simpulan: Retroperitoneal parasitic leiomyoma dapat 

menyebabkan dilema dalam membuktikan diagnosis. Pemeriksaan 
dan pendekatan multidisiplin yang baik akan meningkatkan 

kualitas manajemen. 

 

Kata kunci: Retroperitoneum parasitic leiomyoma; laparotomi; 

pendekatan multidisiplliner; tumor; kanker; 

kesehatan ibu. 
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INTRODUCTION 

 

Uterine leiomyomas (uterine fibroid) is one of the most 

common tumor found in women of reproductive age. 

The prevalance of leiomyomas is up to 20-30% among 

women older that 35 years.1,2 Another study have 

discovered increases of myoma prevalence in older age, 

almost 70% among >40 years old, with most incidences 

in African ethnic at >80% of all population.3,4 

Incidences among Asians and Caucasians are 

comparable, but some studies have shown that the 

incidences among Asians are lower. The African 

American had the higher prevalance, up to 3-fold more 

than other ethnics.5,6 

 

Leiomyoma may develop both intrauterine and extra-

uterine. They are known to originate from wherever 

smooth muscle cells exist. Extrauterine events are rare 

and may occur in other anatomical locations.1 Due to 

the rarity, the development patterns are reported in 

several works of literature, such as dissemination, 

benign metastasis, intravenous leiomyoma, retroperito-

neal, and parasitic growth. They generally adhere to 

surrounding tissues, attain additional vascularization 

from surrounding organs and detach from their initial 

site as a parasite. Parasitic leiomyomas can also be 

found on patients with a history of hysterectomy or 

myomectomy per laparoscopy, especially with 

morcellator usage for the extraction of myoma tissues.7,8 

The rare condition may present with uncommon clinical 

symptoms and are prone to preoperative misdiagnosis, 

even with cutting-edge radiology modalities. We 

reported a rare case of retroperitoneal parasitic 

leiomyoma. 

 

 
CASE REPORT 

 

A 38 years old female with a history of bearing 3 

children came to Obstetric Gyneologic Clinic of Ulin 

Regional General Hospital, Banjarmasin, Indonesia, 

presenting a swelling in her lower abdomen. She had a 

history of biopsy laparotomy 4 months earlier. There 

was no history of respiratory, digestive, nor urinary 

symptoms. She had a spontaneous vaginal delivery and 

two times cesarean section with no history of abortus. 

Menarche was at 13 years old. The menstrual cycle was 

orderly every 30 days, with a duration of 4-7 days, with 

2-3 times sanitary change daily, no dysmenorrhea 

history, and no hormonal therapy history. The patient 

had a tumor biopsy laparotomy 4 months previously 

with a pathological anatomical examination, revealing 

that it was a leiomyoma. Physical examinations revealed 

a prominent, relaxed abdomen. The uterine fundus was 

unpalpable. A dense, non-bumpy fixated mass of 15x10 

cm was palpated in the suprapubic region. The 

examination did not elicit any pain, and no enlargement 

of inguinal lymph node or any other abdominal organs 

were found. The in-speculum examination showed a 

normal vaginal wall, but an anteriorly pushed cervix. 

Vaginal toucher revealed an anteriorly pushed portion, 

enclosing the external uterine orifice. Corpus uterine 

was unable to be examined, while both the left and right 

parametrium adnexa were within normal range. The 

cavum Douglass was protruding with a dense, fixated, 

non-bumpy tumor mass of 15 x 10 cm. No pain was 

elicited during the examination. Laboratory values were 

within normal range. Ultrasound gave an impression of 

a mass in the cavum Douglass supporting a subserous 

uterine myoma on the posterior wall of the uterus size of 

15 x 10 cm. The CT scan revealed a dense ovarian 

tumor with the size 9.97 x 14.79 x 13.47 cm in the 

pelvic cave, extending to the abdominal cave. 

 

Considering both clinical examination and ancillary 

results, it was concluded that the diagnosis of the patient 

was a subserous uterine leiomyoma on the posterior 

uterine wall with a differential diagnosis of dense 

ovarian tumor. A total hysterectomy–bilateral 

salphyngo-ophorectomy was then planned. Intra-

operative findings revealed that the uterus and both 

adnexa were normal, but adhesion was present between 

the abdominal wall and the tumor mass; thus 

adhesiolysis was conducted. A non-bumpy retroperito-

neal mass of 15 x 10 x 13 cm was found adhered on the 

L4–S1 vertebrae, thus a resection was done, and the 

sample was sent to the anatomic-pathologist.  

 

 
Pathological findings 

 

 

 
 

Figure 1. Findings during the operation 
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Figure 2. Macroscopic image 

 

 

 
 

Figure 3. Microscopic image showing cigar-like smooth 

muscle cells. No malignant signs. 

 

 
DISCUSSION   

 

Leiomyoma (uterine fibroid) is the most often benign 

tumor in female genital organs. A diagnosis is usually 

able to be confirmed early, but certain circumstances 

involving pathological changes may increase the 

difficulty in diagnosing and treating the disease.9 The 

growth of subserous leiomyoma is vascularized by 

blood vessels of the uterus and from surrounding 

adhered organs’ vessels. Like the omentum, the iliac 

and inferior mesenteric artery will weaken the 

connection with the uterus. The condition is known as 

the parasitic leiomyoma. Parasitic leiomyoma is a rare 

type of leiomyoma, generally occurring on the pelvis 

and the most dependent parts of the abdominal cavity. 

Several cases have reported parasitic leiomyomas that 

occurred on pararectal fossa, omentum, appendix, 

abdominal wall trocar site, paravesical space, gastric 

serosa, intestinal serosa, rectus muscle, lumbar region, 

ovaries, and in the bowel.10,11 The macroscopic and 

microscopic findings of the parasitic leiomyoma are 

very similar to the uterine leiomyoma. Sometimes very 

peculiar findings such as a necrotizing tumor cell 

nucleus and radiologically also resemble that of a 

malignant tumor.7,11 

 

Ultrasound and MRI (Magnetic Resonance Imaging) are 

both the best modalities to diagnose parasitic leio-

myoma. The initial investigation, just as in cases of a 

patient presenting with a pelvic mass, should therefore 

include a pelvic ultrasound. MRI may further help in 

distinguishing benign leiomyomas from other solid 

pelvic and abdominal tumors.12,13 When the parasitic 

leiomyoma detached from the uterus, it may result in a 

misdiagnosis into an adnexal tumor, such as ovarian 

tumor. In this reported case, the tumor detached from 

the uterus and was located retroperitoneally as high as 

L4–S1. It had been confirmed intraoperatively and was 

proven histopathologically as a leiomyoma.  

 

The retroperitoneum parasitic leiomyoma is a very rare 

occurrence but should be considered as a differential 

diagnosis of a female genitalia tumor. Sometimes it 

grows from the supply of new blood vessels from 

surrounding organs, involving pathological changes or 

commonly known as degeneration. The degeneration 

type most often seen is hyaline, cystic, mucoid and 

red.14,15 

 

 
CONCLUSIONS 

 

Retroperitoneal parasitic leiomyoma is a very rare 

occurrence, often arising dilemma in making a 

diagnosis. It should be considered as a differential 

diagnosis for internal female genital tumor. MRI and 

multidisciplinary approach, hand-to-hand with digestive 

surgery, will increase the quality of managing this very 

rare condition. 
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ABSTRACT  ABSTRAK 

   
COVID-19 is a recent pandemic caused by the SARS COV-2 

agent with a high incidence and mortality. The disease is 

transmitted through respiratory droplets and direct contact. 
Clinically this COVID-19 patient is mainly related to the 

respiratory tract symptoms. The current clinical classifications are 

divided into suspected, probable, and confirmed cases. To reduce 
transmission must pay attention to universal and hierarchical 

precaution, aseptic standards, and sterile techniques. The types of 

gynecological examinations during a pandemic are the same as 
those in general, except that the methods, settings, and priorities 

are different. The examination begins with screening to assess the 

risk of transmission so that it can determine the place of 
examination. The urgency of the examination, history of TOCC, 

local transmission, provider, and room conditions also need to be 

considered. Counseling during a pandemic can be done in person 
or by telemedicine. Counseling is provided for general and case-

specific gynecological information. Each gynecological case 

requires a different focus on counseling. 

Keywords:   COVID-19; examination; counseling; gynecology; 
virus; communicable disease; health system 

 

 COVID-19 merupakan pandemi terbaru yang disebabkan oleh 

agen SARS COV-2 dengan insidensi dan mortalitas yang tinggi. 

Penyakit ini ditularkan melalui droplet pernafasan dan kontak 
langsung. Secara klinis penderita COVID-19 ini terutama 

berkaitan dengan gejala saluran pernafasan. Klasifikasi klinis saat 

ini dibagi menjadi kasus yang dicurigai, mungkin, dan 
dikonfirmasi. Untuk mengurangi penularan harus memperhatikan 

kewaspadaan universal dan hierarkis, standar aseptik, dan teknik 

steril. Jenis pemeriksaan ginekologi selama pandemi sama dengan 
pemeriksaan pada umumnya, kecuali metode, pengaturan, dan 

prioritasnya berbeda. Pemeriksaan diawali dengan penapisan 

untuk menilai risiko penularan sehingga dapat menentukan tempat 
pemeriksaan. Urgensi pemeriksaan, riwayat TOCC, penularan 

lokal, provider, dan kondisi ruangan juga perlu dipertimbangkan. 

Konseling selama pandemi dapat dilakukan secara langsung atau 
melalui telemedicine. Konseling disediakan untuk informasi 

ginekologi umum dan khusus kasus. Setiap kasus ginekologi 

membutuhkan fokus yang berbeda pada konseling. 

 

Kata kunci: COVID-19; pemeriksaan; konseling; ginekologi; 
virus; penyakit menular; sistem kesehatan 

 

*Correspondence: I Gde Sastra Winata, Obstetrics and Gynecology Department, Medical Faculty of Udayana University, 

Sanglah Hospital, Denpasar, Indonesia. E-mail: dr.sastrawinata@gmail.com 

 

 
● pISSN:0854-0381 ● eISSN: 2598-1013 ● doi: http://dx.doi.org/10.20473/mog.V29I22021.76-83 

● Maj Obs Gin. 2021;29:76-83 ● Received 8 Mar 2021 ● Revised 15 Jun 2021 ● Accepted 20 Jun 2021  

● Open access under CC-BY-NC-SA license ● Available at https://e-journal.unair.ac.id/MOG/ 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://orcid.org/0000-0001-8578-5190
https://e-journal.unair.ac.id/MOG/


Maj Obs Gin, Vol. 29 No. 2 August 2021 : 76-83                      Winata & Amanda : Gynecological cases during COVID-19 pandemic 

 77 

INTRODUCTION 

 

Corona Virus Disease 2019 (COVID-19) is a disease 

that is currently spread throughout the world. The 

World Health Organization (WHO) has declared this 

disease as a pandemic. Firstly, the disease appeared in 

Wuhan, Hubei Province, China at the end of 2019. The 

virus that causes COVID-19 is known as Severe Acute 

Respiratory Syndrome-Corona Virus-2 (SARS COV-2), 

which is a type of coronavirus and has a structure that 

similar to the viruses that cause SARS and the previous 

Middle East Respiratory Syndrome (MERS). As SARS 

and MERS, this disease initially presents as clinically 

acute respiratory and lung infections such as 

pneumonia. In Indonesia, the first cases of COVID-19 

were reported in early February 2020.1-3 

 

The incidence and fatality of this disease are quite high. 

Based on data on August 29, 2020, the global number of 

cases reached 24,935,559 and nearly a quarter of the 

total number of cases (6,096,756 cases) was in the 

United States. However, this number is still increasing. 

Meanwhile in Indonesia, the number of cases up to the 

same date reached 169,195 people. The global fatality 

rate of this disease until 29 August 2020 reached 

841,832 people with a fatality rate of 5.00%. 

Meanwhile, in Indonesia, the number of deaths has 

reached 7,261. With a fatality rate of 4.29%.4 

 

The main transmission of this disease is through 

respiratory droplets and close contact.5 This disease has 

a wide and varied clinical spectrum, ranging from 

asymptomatic, mild, moderate, severe, critical to fatal. 

The main clinical symptoms are respiratory system 

symptoms and fever. Respiratory symptoms are cough, 

runny nose, and shortness of breath. However, other 

symptoms that are not related to the respiratory tract can 

also occur, such as diarrhea, rash, and other systemic 

symptoms.1-3,6-7 Currently, the clinical proportion of 

patients with mild to moderate symptoms is 99% severe 

and 1% critical.4 

 

Based on clinical and contact history, in Indonesia 

initially classified cases into contacted asymptomatic 

people, People under Monitoring, Patients under 

Supervision, and confirmed cases. However, it’s been 

changed into suspected, probable, and confirmed.8 For 

medicinal purposes, they are divided into mild, 

moderate, and severe symptoms. Severe symptoms 

usually refer the patient to Acute Respiratory Disease 

Syndrome (ARDS) and a cytokine storm. These severe 

symptoms are more common in elderly patients or 

patients with cardiorespiratory or metabolic co-

morbidities. 

 

This pandemic has changed the pattern of life habits, 

including health services. Currently, health services 

must be adapted to health protocols, including health 

services in obstetrics and gynecology. All of these 

protocols aim to reduce the risk of transmission of this 

disease. Therefore, it is necessary to study further 

gynecological examinations during this pandemic 

 

 
CLINICAL EXAMINATION DURING  

COVID-19 PANDEMIC 

 

Clinical examination during a pandemic must pay 

attention to universal and hierarchical precautions, 

aseptic standards, and sterile techniques. The standard 

aims to minimize nosocomial infections from blood, 

body fluids, secretions, skin, and mucous membranes. 

Hierarchical precautions relate to contact precautions, 

spray, borne water, etc. Medical personnel should avoid 

contact without personal protective equipment (PPE).5 

 

POGI’s recommendation, PPE used in obstetric 

procedures is divided into levels 1, 2, and 3. Level 1 

corresponds to routine PPE. PPE Level 2 is used by 

officers to work or on duty in the highest risk COVID-

19 room. Meanwhile, health workers who take care of 

COVID-19 patients with PPE level 3.9 However, all 

protocols should be adjusted local standard. 

 

 
GYNECOLOGICAL EXAMINATION 

 

Principally, the gynecological examination is the same 

as examinations in other fields including history, 

physical examination, and investigations. The history 

includes personal data history, current medical history, 

complaints of micturition, bowel habit, menstrual 

history, previous obstetric and gynecological history, 

sexual history, previous medical history, family and 

social history. 

 

The physical examination includes a general physical 

examination and a special gynecological examination. 

Gynecological examination, palpation of the abdomen, 

an inspection of the vulva, examination of the speculum, 

examination, wet mount, examination of bimanual 

palpation, the examination of rectovaginal, and 

examination of the breast. Palpation of the abdomen in 

gynecology includes inspection, the percussion of the 

four quadrants of the abdomen, and palpation. A vaginal 

inspection is performed before the speculum exam-

ination to check for skin lesions, hirsutism, scarring, 

vaginal discharge, edema, and prolapse. Speculum 

examination is carried out in the lithotomy position, 

with lubrication before the examination. Before this 

examination, it is important to know the patient's 
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previous sexual history. This examination allows a 

deeper examination of the reproductive organs to the 

cervix and portio.10 

 

The wet mount examination mentioned before is taking 

a sample of the discharge followed by a microscope 

examination to identify the cause. Examinations may be 

obtained such as clue cells, trichomonas, sperm cells, or 

fungi. A vaginal bimanual examination was conducted 

to examine the cervix, uterus, and adnexa. The cervical 

examination assesses tenderness, consistency, mobility, 

or external os. Meanwhile, the uterus examination was 

conducted to define its axis, size, and consistency of the 

uterus. In adnexitis, it is necessary to check size, 

tenderness, and mobility. The rectovaginal examination 

is not always performed in every patient. This 

rectovaginal examination is performed on patients with 

suspicion of malignancy, endometriosis, or a process in 

the Douglas’ cavity.10 

 

Examination of the breasts is carried out in two stages, 

namely inspection and palpation. Inspection tests such 

as symmetry, location, visible tumor, and changes in the 

skin. While palpation consists of palpation of lymph 

nodes and breasts. Palpation of lymph nodes examines 

cervical, supraclavicular, infraclavicular, axillar, and 

parasternal lymph nodes. Palpate the breast according to 

the four quadrants of the breast. All these gynecological 

physical examinations must pay attention to aspects of 

patient privacy.10 

 

The investigation is often the ultrasound examination 

(USG). This ultrasound examination can be performed 

transabdominal or transvaginally. The transabdominal 

examination was performed in a supine position in a full 

bladder. Meanwhile, a transvaginal ultrasound is 

performed in a position like a speculum examination. 

Breast ultrasound is also performed in a supine position 

with the arm pulled back from the neck. Other tests 

include laboratory tests such as complete blood count, 

urinalysis, urea and creatinine, and pregnancy tests.10 

 

 
GYNECOLOGICAL EXAMINATION  

DURING THE COVID-19 PANDEMIC 

 

The special protocol for gynecological examinations 

during the Covid-19 pandemic was limited because it 

was adjusted to local protocols. One model of 

examination approach in gynecology is gynecological 

cancer. This approach is following Figure 3. In this 

approach, patients are differentiated into patients who 

have not been diagnosed but suspect patients with 

malignancy, have been diagnosed and need treatment, in 

treatment and cancer survivors. In patients with 

suspicion of malignancy, diagnostic work-up is still 

carried out by observing health protocols or remote 

consultation. Whereas for patients who have been 

diagnosed, remote consultations can be done, or face to 

face with health protocols. The same is true of patients 

who are on treatment and cancer survivors with the 

principle of long-distance or face-to-face consultation if 

needed with the medical protocol. 

 

 

 
 

Figure 1. Level 2 PPE and procedure to use.9 
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Figure 2. Level 3 PPE and procedure to use.9 

 

 

 

 
 

Figure 3. Examination approach model on gynecological cancer.11 

 

In patients undergoing face-to-face examinations, 

screening is necessary before the examination. Screen-

ing is carried out by identifying symptoms associated 

with COVID-19 such as fever, cough, shortness of 

breath, chills, headache, sore throat, anosmia, weakness, 

muscle pain, runny nose, nausea, and vomiting, 

diarrhea, or a history of exposure to a positive patient. If 

there are no such symptoms, a routine check-up is 

carried out, with health protocols of course. However, if 

there are any of these symptoms or history, then proceed 

with an assessment of its severity. Patients with high 

risk, do emergency management in the ER or an 
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equivalent room that has been set. However, if it is not 

high risk, it is followed by clinical and social risk 

assessment. The moderate risk with complications or 

respiratory problems can be treated as high risk, while 

moderate risk without complications or respiratory 

problems can be done outpatient as well as low risk. 

The risk assessment algorithm is following Figure 4.5,12 

 

Ultrasound examination in gynecology is one of the 

risky measures because the examination distance is 

usually less than 2 meters, the room is usually small, 

lacks ventilation, often uses air-conditioning, the 

examination is quite long, about 10-60 minutes, often 

tells the patient to inhale and exhale deeply. Therapeutic 

procedures increase the risk of exposure to body fluids, 

the risk when the patient cough sneezes, or breathes, 

and the risk of exposure to machines. Therefore, several 

things must be considered, namely triage, room 

arrangement, and patients. Triage is carried out to 

determine the priority of the examination. Suitable room 

ventilation or the use of high-efficiency particulate air 

(HEPA) filters in combination with the use of PPE and 

masks are good ways to reduce the risk of transmission. 

Meanwhile, the patient needs to do a temperature check 

and ask for TOCC (travel, occupation, contact, and 

cluster). The use of masks on patients is also very 

important and must be considered.13 

 

Risk factors for ultrasound providers also need to be 

considered. Providers who are elderly or with 

comorbidities should not perform ultrasound exam-

inations on suspected or confirmed patients and must 

wear complete PPE in local transmission areas even 

though it is asymptomatic and there is no history of 

TOCC. The age limit used is 60 years. Meanwhile, 

comorbidities include hypertension, diabetes mellitus, 

cardiovascular disease, chronic lung disease, and 

cancer. ISUOG recommendations are in Table 1.13 

 

In reducing contact and establishing a priority scale for 

examinations, IUSOG divides the examination into 

"now", "soon", or "later". Examinations that must be 

done now (now) such as acute pelvic pain, suspicious 

ovarian torsion, rupture of ovarian cysts, PID or tubo-

ovarian abscess, postoperative complications, ovarian 

hyperstimulation syndrome, symptomatic abdomino-

pelvic period, abnormal uterine bleeding (AUB) such as 

menorrhagia with anemia or hemodynamic instability. 

The soon category is an examination that can be delayed 

by 2-4 weeks. These categories include AUB such as 

postmenopausal bleeding and bleeding after coitus, 

abdominopelvic mass with a high risk of malignancy, 

ultrasound staging for biopsy, recurrent gynecological 

malignancies.14 

 

Apart from the above, it is necessary to pay attention to 

SARS-CoV-2 on dry inanimate objects which can last 

48-96 hours. So that the room should be cleaned with a 

low-level disinfectant every day including the tools and 

linens, bedding, and towels used during the inspection.15 

 

 

Table 1. PPE use base on symptoms, TOCC and local transmission.13 
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Figure 4. Algorithm of outpatient examination with suspected COVID-19.17 

 

 

Based on the above reviews, gynecological exam-

inations during a pandemic can be carried out by taking 

into account the need for direct (face-to-face) exam-

inations. If necessary, this should be done with due 

observance of health protocols. Initial screening is based 

on low/medium/high-risk principles to determine where 

the procedure is performed. The principle of the 

ultrasound examination is also carried out by paying 

attention to TOCC and local transmissions as well as 

triage based on the examination findings. The condition 

of the provider and the room must also be considered. A 

physical examination in the field of gynecology may 

also be better performed using these principles.11-14 

 

 
GYNECOLOGICAL CASE COUNSELING 

DURING THE COVID-19 PANDEMIC 

 

Patient counseling that will be discussed is the 

substance of counseling which consists of general and 

gynecological counseling as well as the telemedicine 

method. General counseling under WHO guidelines 
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includes counseling on visit restrictions, transmission 

routes and prevention, use of masks, hand hygiene, and 

the environment. Explain the reasons for visit 

restrictions and the use of masks when entering the 

room. Transmission routes by direct contact and droplet 

respiration, incubation 1–4 days, and symptoms are 

common. The use of masks includes how to use the 

correct mask and the type of mask according to the 

circumstances. Keep your hands clean with 7 steps to 

wash your hands and 5 moments. While the 

environment includes ventilation and avoiding crowds.5 

Counseling regarding the introduction and education of 

emergencies in patients is very important. In 

gynecological cases, it should be differentiated based on 

case priority (triage) as in ultrasound examination.14 

 

Telemedicine is a long-distance method that can be used 

for counseling during a pandemic. Telemedicine in 

question is online consultation by telephone or 

videoconference, telemonitoring/screening using 

devices used to collect, transform, and evaluate patient 

data such as blood pressure, respiration, oxygenation, 

and patient symptoms; use of sensors for GPS for 

tracing, and Chatbots. Telemedicine is cheaper and 

reduces the cost of using antiseptics and PPE, is easily 

accessible, coordinates patient location, and reduces the 

risk of exposure.5 

 

In gynecological cases, Grimes et al. have made 

recommendations for gynecological cases. Some of the 

gynecological cases discussed on these recommend-

ations are AUB, chronic pelvic disease and endo-

metriosis, infection and vaginal discharge, and 

postoperative care. Each case has a different focus on 

telemedicine counseling. In this recommendation, there 

are also lengths which are questions and answers that 

are often asked by patients.16 
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ABSTRACT  ABSTRAK 

   
COVID-19 pandemic has been lasting for years, and pregnant 

women encounter an increased risk of mortality and morbidity. 

Until now, vaccine COVID-19 has been developed and shows a 
promising result. Unfortunately, pregnant women are consistently 

excluded from receiving a new vaccine. Because pregnant women 

are excluded from participating in a clinical trial of vaccines 
related to safety issues, this exclusion cycle prevents pregnant 

women from receiving the vaccine that may benefit them. In this 

review article, the author provides evidence, data, and the reason 
why vaccination of pregnant women should be started in 

Indonesia, at least in a clinical trial, especially for health workers 

and women with comorbidities. 
 

Keywords:   Covid-19; vaccine; maternal health; infectious 

disease; medicine 

 

 Pandemi COVID-19 telah berlangsung selama beberapa tahun, 

dan ibu hamil menghadapi risiko kematian dan kesakitan yang 

tinggi. Sampai saat ini, vaksin COVID-19 telah dikembangkan 
dan menunjukkan hasil yang baik. Sayangnya, ibu hamil selalu 

diekslusi untuk menerima vaksin baru. Karena ibu hamil dieklusi 

untuk berpartisipasi pada penelitian klinis vaksin terkait isu 
keamanannya, ini akan menciptakan siklus ekslusi yang mencegah 

ibu hamil untuk mendapatkan vaksin yang bermanfaat untuk 

mereka. Pada telaah artikel ini, penulis menunjukkan bukti, data, 
dan alas an mengapa vaksinasi pada ibu hamil harus dimulai di 

Indonesia, paling tidak pada uji klinis, terutama pada tenaga 

Kesehatan dan ibu hamil dengan penyakit penyerta. 
 

Kata kunci: Covid-19; vaksin; kesehatan ibu; penyakit infeksi;  

                      pengobatan 
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INTRODUCTION 

 

Since the start of the COVID-19 pandemic, pregnant 

women became the susceptible group with an increased 

risk of mortality ad morbidity. Pregnancy outcomes of 

COVID-19, in general, are better compared to the 

SARS, MERS, H1N1, Ebola, and Zika infections.1 

However, the risk of ICU admission, mechanical 

ventilator used, and maternal death is increased 

compared to normal pregnant women without COVID-

19.2 There has been no official government report about 

the prevalence, morbidity, and mortality of COVID-19 

in pregnancy. Still, our unpublished study result from 

Universitas Airlangga Hospital show a maternal 

mortality rate of 9.8% (six maternal death from a total 

sixty-one confirmed cases). Morbidity presence in this 

study includes preeclampsia, gestational hypertension, 

preterm premature rupture of the membrane (PPROM), 

and preterm birth. 

 

Vaccination (primary prevention) is still the best 

strategy to overcome any pandemic, including COVID-

19.3 Unfortunately, although pregnant women are a 

high-risk group, they do not have access to the COVID-

19 vaccine. This problem is caused by the fact that 

pregnant women are permanently excluded from a 

clinical trial of a new therapy, drugs, including 

vaccination. The consideration of excluding pregnant 

women from many clinical trials is primarily related to 

fetal-neonatal safety and adverse pregnancy outcomes. 

However, the exclusion of pregnant women from 

vaccine clinical trials will create a repeated and 

continuous exclusion cycle. Pregnant women can not 

participate in a vaccine trial, which leads to no vaccine 

efficacy and safety data in pregnancy, resulting in no 

vaccine recommendation in pregnancy.4 This cycle is 

unfair for pregnant women: 1. Pregnant women are 

rejected from vaccine study which may benefit maternal 

and fetal, and 2. Lack of evidence will decrease vaccine 

used in pregnant women, lead to decrease protection of 

the population (pregnant women, fetal) from COVID-

19.4 Therefore a complete review is needed to discuss 

this problem so that pregnant women and fetuses are not 

harmed in this pandemic situation. This article will 

discuss any aspect of the COVID-19 vaccine in 

pregnancy and why vaccination should be started soon 

in pregnant women.  

 

 
VACCINATION IN PREGNANCY 

  

Since the early 19th century, pregnant women's 

vaccination has been done to protect mother and baby 

from smallpox infection, pertussis, and tetanus. The 

maternal vaccination program has been accelerated 

since the start of an influenza pandemic in 2009. 

Vaccination increases the specific antibody vaccine 

level in maternal blood when the baby is delivered. It 

can protect until the susceptible periods pass or until the 

baby has finished their routine immunization program.5 

Until now, three vaccines were recommended in 

pregnancy: tetanus, pertussis, and influenza. The most 

critical issue in pregnancy vaccination is the safety 

concern. The vaccine safety assessment becomes a 

problem because of adverse events related to pregnancy 

complication itself. When this event happens in clinical 

trials, it is essential to examine the association with the 

vaccine or pregnancy carefully. Many studies have 

provided evidence of vaccine safety, such as tetanus, 

influenza, and pertussis5. The emerging of the COVID-

19 pandemic raises new challenges related to pregnancy 

vaccination. Considering this is a very recent disease, 

the lack of evidence from clinical trials makes a 

vaccination program in pregnancy not yet performed8.  

 

 
COVID-19 VACCINE 

 

Until now, many countries have developed a variety of 

COVID-19 vaccines. These vaccines can be classified 

based on the type, mechanism, and media used, 

including mRNA vaccine, viral vector vaccine, 

recombinant protein vaccine, and inactivated viral 

vaccine.6 Vaccines that used mRNA media are Pfizer-

Biotech (BNT162b2) and Moderna (mRNA-1273), the 

viral vector is AstraZeneca Oxford (AZD1222), and 

Johnson & Johnson-Janssen Pharmaceuticals 

(Ad26.COV2.S), a recombinant protein with 

Baculovirus are Novavax and GSK-Sanofi; also the 

inactivated viral vaccine is Coronavac-Sinovac Biotech. 

mRNA vaccine is a relatively new type of vaccine 

which brings genetic information to create a protein 

spike SARS-CoV-2, which the maternal immune system 

will recognize. mRNA vaccine never enters the cell 

nucleus and merges into the DNA, and in the periods of 

hours until days, this vaccine will be degraded in the 

cell cytoplasm. mRNA vaccine does not alter the human 

DNA, and either causes genetic changes.7 Theoretically, 

based on this mechanism, the safety risk to the fetus or 

newborn is minor. Since Dec 13, 2020, FDA has 

approved the Emergency Use of Authorization (EUA) 

for the Pfizer dan Moderna vaccine to be used in the 

community in an emergency state. The EUA approval 

needs a tight review and test from four agencies/panels 

and has shown that the benefit of vaccine exceeds the 

risk from phase 3 clinical trial6-8. 

 

Astra Zeneca and Johnson & Johnson vaccine 

mechanism involve a modified viral vector that gives a 

protein spike SARS-CoV-2 into the cell and induces an 

immune response. This monovalent vaccine contains a 

recombinant human adenovirus type 26 (Ad26) vector, 
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which encodes a stabilized form of protein spike (S) 

SARS-CoV-2. The vector vaccine is not a live virus so 

that it unable to replicate in human body cells. This 

mechanism has been used in the Ebola HIV vaccine, 

which has been applied to pregnant women and shows a 

tolerable safety profile and reactogenicity.3,7 Two 

adenovirus vector vaccine COVID-19 studies (phase 1/2 

dan phase 2) show a neutralizing antibody and T-cell 

response to the protein spike SARS-CoV-2.8 ChAdOx1, 

a viral platform that uses a chimpanzee adenovirus 

vector used in the Oxford study, shows an ability to 

safely induce a cellular and humoral immune response 

and protect pregnant sheep. They were vaccinated in the 

first trimester against Rift Valley fever disease, without 

risk of maternal viremia or miscarriage.8  

 

Coronavac vaccine (China Sinovac Biotech) receive a 

EUA from The Food and Drugs Monitoring Agency 

Indonesia (BPOM) to be used in Indonesia.9 Phase 3 

clinical trials in Indonesia, Turkey, and Brazil show that 

the Coronavac is safe with minor-moderate adverse 

effects in the form of local impact (pain, induration, 

redness, and edema in injection site) and systemic effect 

(fever, myalgia, and fatigue). The Coronavac has also 

shown efficacy in three clinical trials Indonesia 

(65.3%), Turkey (91.25%), and Brazil (78%).9 This 

vaccine uses the additional platform of inactivated virus, 

which has been proven a safety profile in pregnancy as 

shown in an influenza vaccine.10–12 Coronavac has 

shown immunogenicity reactogenicity to mice, rats, and 

non-humans primates by inducing antibody SARS-

CoV-2 who neutralized ten strains of SARS-CoV-2. The 

study shows Coronavac gives partials/complete 

protection on macaques from severe interstitial pneumo-

nia interstitial after intentionally infected by SARS-

CoV-2, which supports the next step to human clinical 

trial.13 Indonesia is developing a national vaccine 

(Merah Putih vaccine - Eijkman Institute -Biofarma) in 

phase 1 clinical trial. The trial is expected complete in 

September-October 2021.14  

 
Evidence of COVID-19 vaccine in pregnancy 

 

COVID-19 pandemic has shown the risk and 

susceptibility of pregnant women when excluded from 

vaccine trials and limits their access to vaccines. 

Vaccination on pregnant women protects the pregnancy 

outcomes, mother and baby, simultaneously.15 However, 

because pregnant women are permanently excluded 

from vaccine trial cause lack of evidence for the 

recommendation of COVID-19 vaccine to this 

susceptible group. Fetal safety issues always become the 

first consideration to exclude vaccination to pregnant 

women. Many proposals have been sent to NIH and US 

FDA to permit pregnant women involves in the clinical 

trial with a tight protocol and prioritize their pregnancy 

safety.  

 
Evidence from previous used of similar vaccine 

 

Inactivated viral vaccine (SINOVAC's Coronavac) is an 

established vaccine platform that has been used for a 

long time. This vaccine type has a proven safety profile 

in pregnant women and fetuses. The safety profile of 

Coronavac presumed will be similar to other inactivated 

viral vaccines such as the influenza vaccine. Inactivated 

influenza vaccine has been proven safe to the fetal-

neonatal and does not increase the risk of adverse 

pregnancy outcomes such as preeclampsia, preterm 

birth, IUGR, and congenital malformation.16 The most 

frequent adverse effect found are injection site pain and 

edema, fever, and myalgia. The absolute contra-

indication is a severe allergic reaction to the vaccine or 

its ingredients.16 Oppermann et al. evaluate the safety 

profile and pregnancy outcomes after influenza 

vaccination A (H1N1)v2009 on 323 pregnant women 

compared to 1329 control. The study shows no 

difference between both groups in risk of spontaneous 

miscarriages, major fetal malformation from exposure 

in any trimester, or first trimester only, or preconception 

periods. 

 

Moreover, the risk of preeclampsia, preterm delivery, 

and IUGR are not increased in the vaccinated group. 

Oppermann et al. conclude that the H1N1 vaccine does 

not increase maternal and fetal risk.10 From this study, 

the safety profile of Coronavac is expected to be similar. 

Pregnant women should have a chance to participate in 

the inactivated viral vaccine's clinical trial because this 

vaccine type's safety profile is already established.  

 

 
DEVELOPMENTAL AND REPRODUCTIVE 

TOXICOLOGY STUDY 

 

FDA recommends a developmental and reproductive 

toxicology study (DART) on the animal to evaluate the 

vaccine's adverse effect potential on a reproductive 

function.6 So far, only Moderna that already submit 

their DART study and indicate that mRNA1273 

vaccine, which is given to mice before or during 

pregnancy with a dose of 100 ug do not show a poor 

effect on the female reproductive system or interfere 

with fetal, embryonal, or postnatal development except 

general skeletal variations which can be resolved 

without intervention after delivery.6,7 A DART study of 

a rabbit who gave a 1 ml injection of Janssen COVID-

19 vaccine shows no poor adverse effect on female 

fertility or developmental problems in fetal, neonatal, 

and postnatal until day 28.7 At the same time, the Ad26 

vector vaccine is already used in HIV, Ebola on 
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pregnant women and has been proven its safety profile 

and reactogenicity. These DART study results indicate 

the first safety data of the COVID-19 vaccine used in 

pregnancy.  

  

   
V-SAFE PREGNANCY REGISTRY DATA  

 

Although pregnant women are permanently excluded 

from vaccine trials, many reproductive ages women 

who are vaccinated became pregnant. In US, in a group 

of women who were vaccinated with Pfizer-Biotech, 

there are 12 pregnancies and in Moderna vaccinated 

group, there is 13 pregnancy. Pregnancy outcomes still 

in observation, and until now, there are no signs of 

disturbance in fetal development.6 In UK, there is 53 

accidental pregnancy after vaccination. The miscarriage 

rate is similar between vaccinated and unvaccinated 

groups, as seen in Table 1.1 

 

Until Feb 16, 2021, 30.494 pregnancy has been reported 

to CDC v-safe post-vaccination health checker and 

shows no sign of specific safety issues.7 CDC has 

include pregnancy in the v-safe pregnancy registry 

study and, up to Feb 19, 2021, already recruit 1800 

pregnant women.17 This study aims to evaluate the 

safety profile of Pfizer-Biotech and Moderna vaccine in 

pregnancy in the US. As far the reactogenicity and 

adverse event in pregnancy do not show a significant 

safety problem. The adverse event is also similar 

between pregnant and non-pregnant women. There is no 

difference in adverse pregnancy outcomes between 

pregnant women who participate in the v-safe 

pregnancy registry and the general pregnant women 

population. This preliminary result can be seen in Table 

2.17  
 

 

CLINICAL TRIAL 

  

Phase 1/2 clinical trial already performed to evaluate 

safety, tolerability, and immunogenicity of Coronavac 

to 18-59 years old healthy adult in China.18 In this 

randomized, double-blind, placebo-controlled trial, 144 

participants are recruited in the phase 1 trial and 600 

participants in the phase 2 trial. Zhang et al. show that 

two doses of Coronavac given in a different 

concentration and schedule are well tolerated and 

indicate moderate immunogenicity in a healthy adult. 

The incidence of adverse reaction between 3 ug and six 

ug doses is not different and shows no dose-effect safety 

concern. However, long-term follow-up is needed to 

ascertain this finding. The majority side effect found in 

this study is primarily mild pain in the injection site. 

Compared to another COVID-19 vaccine, such as viral 

vector and mRNA, fever incidence in Coronavac is 

lower.18

  

 

Table 1. Miscarriages rate in accidental pregnancy after COVID-19 vaccine in UK.1 

 
Vaccine Control Group Vaccinated Group 

 Miscarriages 
n (%) 

Pregnancies/ 
Total 

Participants 

Miscarriages 
n (%) 

Pregnancies/ Total 
Participants 

Pfizer-Biotech 1 (8) 12/18.846 0 11/18.860 

Moderna 1 (14) 7/15.170 0 6/15.181 
AstraZeneca 3 (33) 9/5.829 2 (17%) 12/5.807 

 

 

Table 2. V-safe pregnancy registry outcomes in COVID-19 vaccinated pregnant women.17 

 
Outcomes Background Rates (%) V-safe  Pregnancy Registry 

Overall (%) 

Pregnancy Outcomes   

Miscarriage (< 20 weeks) 26 15 
Stillbirth (> 20 weeks) 0.6 1 

Pregnancy Complications   

Gestational Diabetes 7-14 10 
Preeclampsia or gestational hypertension 10-15 15 

Eclampsia 0.27 0 

Intrauterine Growth Restriction 3-7 1 
Neonatal Outcomes   

Preterm  birth 10.1 10 

Congenital Anomalies 3 4 
Small for Gestational Age 3-7 4 

Neonatal death 0..38 0 
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Coronavac also shows a humoral immune response and 

produces sufficient neutralizing antibodies, which 

supports the emergency use of this vaccine in China, 

and phase 3 trial in Indonesia, Turkey, and Brazil. Phase 

1/2 trial has also been done in older adults (>60 years 

old), show a good safety profile, tolerability, and induce 

an excellent humoral immune response.19 Pregnancy 

vaccination with Coronavac is predicted to show a 

similar safety and immunogenicity result.  

 

Clinical vaccine trials on pregnant women are now in 

progress. Kathryn et al. study evaluate the immuno-

genicity and reactogenicity of mRNA COVID-19 

vaccine on pregnant and lactating women compared to 

1. control unpregnant women, 2. control pregnant 

women who are infected naturally.20 This study involves 

131 reproductive-age women who were vaccinated, 

consisting of 84 pregnant women, 31 breastfeeding 

women, and 16 non-pregnant women. The study shows 

that antibody titer post-vaccination is not different 

between pregnant, breastfeeding, and non-pregnant 

women (5.59 vs. 5.74 vs. 5.62). However, all titers are 

still higher compare to antibody titers induced by 

natural infection of COVID-19. Vaccine-induced 

antibodies are also found in the umbilical blood cord 

and breastmilk. Second doses vaccine increase Ig G 

SARS-CoV-2 titer but not the Ig A, in maternal blood 

and breastmilk. The adverse effect found in pregnant 

and lactating women are relatively lower compare to 

non--pregnant group, include pain and redness in the 

injection site, headache, myalgia, fatigue, and fever. 

During study periods, only 13 pregnant women gave 

birth, one patient experienced spontaneous preterm 

birth, and no other complication was found, such as 

preeclampsia and IUGR. Newborn morbidity was found 

to include one case of transient tachypnea of the 

newborn (TTN), and two babies need NICU admission. 

In general, this study shows that the mRNA COVID-19 

vaccine shows good immunogenicity, reactogenicity, 

and safety profile, although the sample size is small.  

 

Pfizer-Biotech already starts a phase 2/3 trial to evaluate 

the safety, tolerability, and immunogenicity COVID-19 

vaccine (BNT162b2) on healthy pregnant women over 

18 years old. On Feb 18, 2021, the first participant 

received the first dose of vaccine for this trial. At the 

end of the study, the sample is expected to reach 4000 

pregnant women.21,22 This study completes the initial 

phase 1/2 trial, which has shown a good safety result.22 

This study hopefully will give evidence about the safety 

of the mRNA vaccine in pregnancy soon.  

 

 

CONSIDERATION OF VACCINATION IN 

PREGNANCY 

 

The primary consideration of vaccination on pregnant 

women is the balance between risk and benefit. 

COVID-19 significantly increases maternal, neonatal 

mortality and morbidity and the risk of adverse 

pregnancy outcomes.23 The clinical trial has shown a 

vaccine efficacy of around 55-95%, depend on vaccine 

type.6,9,24 Vaccination in pregnant women will 

significantly decrease pregnancy complications, adverse 

pregnancy outcomes, and maternal death risk. Vaccine 

COVID-19 may potentially give early protection to the 

newborn, based on Ig anti spike SARS-CoV-2 finding 

in a baby born from a vaccinated mother.25 However, 

further study is needed to evaluate this antibody's 

protective role in newborns from COVID-19 infection.  

 

In addition to efficacy/effectivity, vaccine safety always 

becomes a priority consideration for pregnancy 

vaccination. Based on the type and mechanism of the 

existing COVID-19 vaccine, theoretically, it is safe for 

pregnancy. All vaccines do not consist of living viruses, 

so they do not replicate in the human body either change 

genetic material.6 Adenovirus 26 vector has been proven 

as safe as it used in Ebola vaccination in pregnancy.26 

The inactivated vaccine has also been established as a 

safe platform vaccine in pregnancy, as used in an 

influenza vaccine.10,11,27 An animal study, DART study, 

clinical phase 1/2 trial of the COVID-19 vaccine shows 

a promising result in terms of safety and 

tolerability.21,22,28 Clinical phase 3 trial is still in 

progress in many countries, and the official result is not 

published yet. However, clinical phase 3 trials in 

healthy non-pregnant women show a reassuring safety 

profile, and no significant safety issues arise.17,21,22 The 

summary of consideration matter in COVID-19 

vaccination in pregnancy can be seen in table 3.  

 

The available data about the risk and benefit of COVID-

19 vaccination can be used to determine our next step in 

managing this pandemic, especially in pregnant women. 

The clinical phase 3 vaccine trial involving pregnant 

women should be started in Indonesia, parallel with 

many other countries. The pregnant health workers and 

pregnant women with comorbidities need to be the first 

prioritized participant in this vaccine trial before a more 

extensive scale trial involving the population are 

performed. Meanwhile, health workers should support 

pregnant women who want to be vaccinated after full 

informed consent about the risks and benefits. Health 

workers should not obstruct the pregnant women's will 

to have a COVID-19 vaccine for their (maternal & fetal) 

own benefit.  

 

 

 

 



Maj Obs Gin, Vol. 29 No. 2 August 2021 : 84-90                        Akbar : Is it time to start COVID-19 vaccination in pregnant women? 

 89 

Table 3. Summary consideration of COVID-19 

vaccination in pregnant women 

 
COVID-19 Infection Risk in Pregnancy 

1. Pregnancy increase the risk of severe COVID-19, ICU 

admission, mechanical ventilator used, and maternal death 

2. COVID-19 complications risk increase if pregnant women 
have a comorbid/underlying disease such as obesity, 

hypertension, diabetes, older age, cardiovascular disease, and 

autoimmune disease 
3. Vertical transmission risk to fetal (although small and rare) 

4. Pregnancy complication risk (preterm birth and intrauterine 

growth restriction) 

Safety of COVID-19 Vaccine 

1. Theoretical risk based on the COVID-19 vaccine mechanism is 

small 
2. The use of a similar type of COVID-19 vaccine has been 

proven safe in pregnancy (adenovirus vector, inactivated viral 

vaccine) 
3. DART study on Moderna and Pfizer-Biotech vaccine have 

shown a good safety profile 

4. Phase 1/2 clinical trial on COVID-19 vaccine shows a good 
tolerability and safety profile 

5. Phase 3 clinical trial is in progress, and a pre-preliminary result 

of the V-safe pregnancy registry study shows no increase in the 
risk of adverse pregnancy outcome in vaccinated women 

6. The risk of vaccine reactogenicity includes fever may affect 

fetal in the first trimester. This problem can be resolved with 
the addition of antipyretic drugs. 

Efficacy of COVID-19 Vaccine 

1. Limited data on pregnancy; however, vaccine efficacy are 

expected to be similar with healthy unpregnant women (55% - 
95%) 

2. Decrease risk of adverse pregnancy outcomes, maternal 

morbidity, and mortality 
3. Prevent severe manifestation of COVID-19 

4. Protective potential of antibody transfer through placenta to the 

fetal 

 

 

 
CONCLUSION 

 

Pregnant women and medical staff shall use the limited 

data available dan consider the risk and benefit of the 

COVID-19 vaccine in pregnancy, including specific 

individual patients risk exposed to SARS-CoV-2. 

Available data show reassuring evidence about the 

possibility of safe COVID-19 vaccination in pregnant 

women. CDC, ACOG, and SMFM recommend COVID-

19 vaccination for pregnancy, considering its benefit 

outweighs the risk. Pregnancy medical staff should be 

the priority to obtain the COVID-19 vaccine. While 

waiting for the result of phase 3 clinical trial in many 

countries, Indonesia can start the vaccine trial involving 

pregnant medical staff or pregnant women with 

comorbidities before performing a larger scale study in 

the population. In addition, pregnant women who want 

to get the COVID-19 vaccine should be supported after 

complete informed consent of the risk and benefit. 
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