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Abstract			  Background:  Ovarian tumors in girls are important part of gynecological oncology. They may produce a 
wide range of clinical conditions according to nature, size and a time period of presentation. 

			  Objective:  To analyze the data of patients with ovarian tumors treated at Queen Sirikit National Institute of 
Child Health and compare between benign and malignant characteristics.

	 		 Materials and Methods:  A retrospective study was conducted by reviewing of medical records of the 
patients with ovarian tumors treated at Queen Sirikit National Institute of Child Health between 2007 and 2017. 
Patients’ data including demographics, clinical presentations, investigations, type of ovarian tumors, operative 
procedures and outcomes were collected and analyzed.

	 		 Results:  Eighty-six patients were surgically treated for ovarian tumors during the study period. Benign and 
malignant tumors were classified in 74 (86%) and 12 cases (14%) respectively. Differences in clinical presenta-
tion, palpable abdominal mass was more frequent in malignant than benign masses (91.7% : 67.9%; p = 0.023). 
Precocious puberty and abnormal vaginal bleeding were specific presentation in malignant tumor only. Cystic 
masses were more frequent in benign than malignant tumors (48.6% : 8.3%; p = 0.002) and solid masses were more 
common in malignant than benign ovarian tumors (33.3% : 1.4%; p = 0.001). Tumor markers including alpha-
fetoprotein (AFP), b-human chorionic gonadotrophin (b-hCG) and lactic dehydrogenase (LDH) significantly 
elevated in malignant GCTs and SCSTs (p < 0.05). Sizes of the tumors were not differentiated benign from 
malignant ovarian tumors. Almost all of the 84 cases with ovarian tumors were treated by oophorectomy or 
salpingo-oophorectomy. All 74 benign cases were alive. One case of the malignant group with T-cell lymphoma 
died one month after surgery and 4 cases lost to follow-up. The 2-year survival rate was 58.3%. 

		 	 Conclusion:  Benign ovarian tumors had more common occurrence 6 times than malignant ones. Presenta-
tions of palpable abdominal mass, solid tumor from imaging and elevation of serum tumor markers were strongly 
suspicious of malignant tumors of the ovary.
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Introduction

	 Ovarian neoplasms are uncommon in the pediatric 
population but ovarian tumors in children and adoles-
cent girls constitute are important part of gynecological 
oncology with an estimated incidence of 2-6 cases per 
100,000 girls per year1. They may produce a wide range 
of clinical conditions according to their nature size and 
a time period of presentation. In general, 10% to 20% 
of all ovarian tumors in children are malignant2-6 and 
they represent approximately 3% of cancers in girls 
with age under 15 years old7. World Health Organiza-
tion has classified these tumors into 3 main groups based 
on derivation of embryonic histology, such as tumor of 
epithelial cells, germ cells and mesenchymal cells (sex 
cord and stromal cell tumor – SCST). Other malignancies 
may involve ovaries as the primary or secondary target 
organs, for example lymphoma and leukemia8,9. 
	 In Thailand, there are minimal data regarding ovar-
ian tumors in children. Herein, we are interest to review 
our experience of pediatric ovarian tumors in an 11-year 
period. The aim of this study was to analyze the data of 
our patients and compare between benign and malignant 
characteristics.

Materials and Methods

	 This study was retrospectively reviewed recording 
data of all female children aged under 15 years old who 
were diagnosed and underwent surgical procedures for 
management of ovarian tumors during January 2007 to 
December 2017 at Queen Sirikit National Institute of 
Child Health (QSNICH). All of the patients had histo-
logic confirmation of various types of ovarian tumor 
from National Institute of Pathology. The patients, who 
were surgically treated due to ovarian tumors from the 
other hospital, were excluded from the study. 
	 All of patients’ data were obtained from the medical 
records including demographics, clinical presentations, 
imaging characteristics, tumor markers, operative find-
ings and procedure, histopathology and outcomes of 
management. The study began after the proposal had 
been approved from the Ethic Committees of the institute 
(Document No.61-030).
	 The patients’ personal information, clinical pre-
sentations, investigations and outcomes were analyzed 
using descriptive statistics with number, percent, range, 
mean and standard deviation (SD). Univariable associa-
tions were assessed by the Chi-square test for categorical 

variables and using the Student t-test for continuous 
variables. A p-value of less than 0.05 was considered 
significant. 

Results

	 Eight-six patients were enrolled in the study. Ovar-
ian tumors were documented to be benign lesions in 74 
patients (86%) and malignant lesions in 12 cases (14%). 
The ratio of benign to malignant ovarian tumors was 6:1.
	 Patients with benign and malignant tumors were 
found scattering in every age group (Table 1). Average 
ages at diagnosis of patients with benign and malignant 
tumors were not statistically different (7 ± 4.2 vs 6.5 ± 
4.4; p = 0.337).
	 Palpable abdominal mass was the most common 
clinical presentation of both benign and malignant tu-
mors, but it was more frequent in malignant than benign 
masses (91.7% vs 64.9%; p = 0.023). Abdominal pain, 
nausea and vomiting were present in both groups with 
no different significance. Vaginal bleeding and preco-
cious puberty were present only in one patient with 
malignant ovarian tumor (SCST). Positive findings of 
ovarian masses from prenatal ultrasound were proven 
to benign lesion in every case. 
	 Imaging investigations were begun with plain films 
of abdomen, ultrasound and computed tomographic (CT) 
scan. The obvious imaging characteristics of cystic mass 
were most common in benign tumor (Figure 1) while 
the findings of solid mass were most common in malig-
nant tumor (Figure 2). These findings were considered 
statistically significant (Table 2). Imaging findings of 
mixed cystic and solid components, calcification in the 
mass and ascites could be found in benign and malignant 
lesions with no statistical difference. Torsion of benign 
ovarian tumor by ultrasound examination was noted in 
one case.
	 Assay of tumor markers was established for dif-
ferentiation between benign and malignant lesions in 
many cases (55 in benign and 12 in malignant group). 
Normal serum alpha-fetoprotein (AFP) level is normally 
high in neonates and young infants. It gradually declines 
to normal level at 12 ng/ml/ at the age of 8 months old 
(set up normal level at our institute). Mean serum AFP 
levels of 55 benign lesions vs. 12 malignant lesions 
were 708.2 vs. 8454.8 ng/ml; p = 0.001. An elevation of 
serum AFP levels was noted in immature teratoma grade 
III (2 cases), mixed germ cell tumor (GCT) or teratoma 
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Table 1	 Comparison of demographic data and clinical presentations between patients with benign and malignant ovarian 
tumors

	 Benign group	 Malignant group
 Patients’ information 	 (N=74)	 (N=12)	 p-value
	 cases (%)	 cases (%)

Age at diagnosis (years)
	 0 - 3	 18 (24.3)	 3 (25.0)
	 3 - 6	 11 (14.9)	 2 (16.7)
	 6 -9 	 15 (20.3)	 3 (25.0)
	 9 – 12	 16 (21.6)	 1 (8.3)
	 12 – 15	 14 (18.9)	 3 (25.0)
	 range (mean ± SD)	 0 - 15 (7± 4.2)	 0.6 - 14 (6.5±4.4)	 0.337

Clinical presentations
	 palpable abdominal mass	 48 (67.9)	 11 (91.7)	 0.023
	 abdominal pain	 22 (29.7)	 2 (16.7)	 0.321
	 nausea / vomiting	 10 (13.5)	 1 (8.3)	 1.000
	 fever	 4 (5.4)	 1 (8.3)	 0.547
	 vaginal bleeding	 0	 1 (8.3)	 0.143
	 precocious puberty 	 0	 1 (8.3)	 0.270
	 presence of ovarian masses from prenatal ultrasound	 12 (16.2)	 0	 0.053

Side of the tumor			   0.111
	 right 	 37 (50.0)	 8 (66.7)
	 left	 35 (47.3)	 4 (33.3)
	 bilateral 	 2(2.7)	 0

with yolk sac (endodermal sinus) tumors or malignant 
teratoma (2 cases) and dysgerminoma (1 case). Normal 
serum b-hCG level was < 5 mIU/ml at our institute. The 
mean serum b-hCG of benign vs. malignant group was 
0.35 vs. 37.1 mIU/ml; p = 0.003. Elevation of serum b-
hCG levels was noted in dysgerminoma (3 cases) and 
mixed GCT (1 case). Normal level of serum LDH at 
our institute was < 344 U/L. Mean serum LDH levels of 
benign and malignant groups were 690 vs. 4494.8 U/L; 
p = 0.012. Elevation of serum LDH level was noted 
in dysgerminoma (2 cases), mixed GCT (1 case) and 
granulosa thecal cell tumor (1 case). 
	 All of the 86 patients underwent open laparotomy. 
Intraoperative findings revealed torsion of the ovarian 
tumors in 27 cases (31.4%) which were 15 with mature 
teratoma, 3 with malignant tumor and 9 with follicular 
and simple cysts. Diameter of the twisted tumors ranged 
from 4 to 28 cm (average 10.5 cm). They twisted in 
average 150 degrees from normal position. salpingo-
oophorectomy was done in all of the 27 twisted ovarian 
tumors. 

	 Operative procedures for the 86 patients were oo-
phorectomy in 23 cases and salpingo-oophorectomy in 
61 cases. Only ovarian biopsy was done in the remainder 
2 cases because of bilateral simple ovarian cysts. Sizes of 
benign and malignant ovarian tumors were not statisti-
cally different (benign mean 10.9 ± 6.6 cm, range 2.8 
- 35 cm: malignant mean 12.9 ± 5.8 cm, range 4.3 - 28 
cm; p = 0.319).
	 Postoperative course of all the 86 patients was 
uneventful. Mean length of hospital stay (LOS) was 7.5 
days for the benign group and 16.4 days for the malignant 
group. LOS of the malignant group was longer than that 
of the benign group due to spending on chemotherapy 
administration. Pathological reports revealed type of 
ovarian tumors based on embryonic histology into 3 
types with one miscellaneous tumor (Table 3). All of the 
epithelial cell tumors in 8 case were benign character-
istics. Of the 51 cases with GCTs, 44 were benign (39 
mature teratoma and 5 immature teratoma grade 1) and 
7 were malignant (2 immature teratoma grad 3, 2 mixed 
GCTs and 3 dysgerminoma). 
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A	 B

Figure 1	 A 12-year-old girl with mature teratoma; A, a cystic mass with calcification from a CT scan, B. a cystic mass from the 
operative finding.

Figure 2	 A 13-year-old girl with dysgerminoma and increased serum b-hCG level, A. CT abdomen with intravenous contrast 
showed ill-defined hypoechoic heterogeneous enhancing lobulated mass with ascites, B. solid multilobulated mass 
from the operative finding.

A	 B

	 SCSTs were noted in 3 cases (juvenile granulosa-
theca cell tumors) and all of them were malignant. Mis-
cellaneous tumors included non-neoplastic ovarian mass 
(21 cases) and other malignant tumors (T-cell lymphoma 
and squamous cell carcinoma, one case each).
	 All of the 74 cases with benign tumors were alive. 
Mortality was noted in one of the 12 cases with malig-

nancy. She died one month after surgery due to bone 
marrow and brain metastasis from T-cell lymphoma. 
One case with dysgerminoma had tumor recurrence 3 
months after surgery. She was sent to receive the second 
line chemotherapy at the other hospital and lack of com-
munication later.
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	 Three case lost to follow-up one month after sur-
gery. Seven cases with malignant tumor were alive now. 
The 2 -year survival rate was 58.3% (7 in 12 cases). Two 
cases were alive over than 5 years and 5 cases were doing 
well nearly 5 years after surgical treatment. 

Discussion

	 Ovarian tumors in children represent a very heter-
ogenous group of histopathological entitles. GCTs rep-
resent over 80% of all ovarian tumors. Mature teratoma 
or dermoid cyst is the most frequent tumors of ovary 
with having benign behavior5,8,10. Epithelial tumors and 
SCSTs were reported in approximately 10% of all ovar-
ian tumors, each5,11,12. Epithelial tumors, including muci-
nous, serous and mixed mucinous – serous cystadenoma, 
are rare before puberty and usually benign condition12. In 
the present study, GCTs were the most common ovarian 
tumors and noted about 60% of all the patients. Almost 
all of GCTs (86%) were benign and a minority (14%) 
were malignant, such as immature teratoma grade 3, 

mixed GCTs and dysgerminoma. Epithelial cell tumors 
were noted in 10% and a low occurrence of SCSTs in 
3.5% of our patients.
	 Similar to the previous studies, the most common 
clinical presentations were palpable abdominal mass 
and abdominal pain6,10,13. Precocious puberty, menstrual 
irregularity and abnormal vaginal bleeding related to 
estrogen secretion are commonly associated with SC-
STs4,14. One case of this study had presented like this and 
the ovarian mass was proven to be juvenile granulosa-
theca cell tumor. Nowadays, prenatal ultrasound has in-
fluence to detect intrauterine ovarian tumors and most of 
these are benign characteristics15. We found 16% of our 
patients noted to have ovarian tumors from ultrasound 
during maternal pregnancy care. All of these were benign 
conditions, mostly non-neoplastic ovarian tumors and 
mature teratoma. 
	 Some investigators suggested that an increase in 
size of mass is associated with malignancy16,17. Tra-
ditionally, ovarian masses greater than 5 cm has been 

Table 3 Classification of tumors in 86 pediatric patients based on pathohistology

   Type of ovarian tumors	 Benign (N = 74)		  Malignant (N = 12)

Epithelial cell N = 9 (10.5%)	 - mucinous cystadenoma	 5
	 - serous cystadenoma 	 3
	 - mixed mucinous-serous 	 1
	   cystadenoma
Germ cell N = 51 (59.3%)	 - mature teratoma 	 39	 - immature teratoma grade 3 	 2
	 - immature teratoma grade 1 	 5	 - dysgerminoma 	 3
			   - mixed GCT 	 2
Sex cord and stromal cell N = 3 (3.5%)			   - juvenile granulosa-theca cell tumors	 3
Miscellaneous N = 23 (26.7%)	 - follicular cyst 	 5	 - T-cell lymphoma 	 1
	 - simple cyst	 16	 - squamous cell carcinoma	 1

Table 2 Comparison of imaging characteristics between benign and malignant ovarian tumors

	 Benign	 Malignant tumors
Imaging findings	 (N=74)	 (N=12)	 p-value
	 cases (%)	 cases (%)

Cystic masses 	 36 (48.6)	 1 (8.3)	 0.002
Solid masses	 1 (1.4)	 4 (33.3)	 0.001
Mixed cystic – solid masses	 8 (10.8)	 2 (16.7)	 0.625
Calcification	 17 (23.0)	 3 (25.0)	 0.554
Ascites	 3 (4.1)	 4 (33.3)	 1.000
Torsion of the tumor	 1 (1.4)	 0	 1.000
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used as the cutoff point for malignancy18, whereas some 
studies used 7.5 cm and 8 cm as the cutoff points for 
malignancy4,19. However, size of ovarian mosses in the 
present study was not statistically different between 
benign and malignant tumors. Additionally, the greatest 
size of benign tumor was 35.2 cm, while the greatest 
size of malignant one was only 28 cm. Experiences 
from this study suggest that only size of the ovarian 
tumors cannot differentiate characteristic of tumors to 
be benign or malignant. Presence of solid components 
visualizing from imaging was also used as a predictor for 
malignancy. Cystic components and calcification in the 
masses could be used as a specific predictor for benign 
ovarian tumor. In addition, imaging investigation could 
demonstrate torsion of the ovarian tumor in a few cases, 
whereas real ovarian tumor torsion was discovered about 
one-third of all cases from the operative findings in the 
present study.
	 Spinelli20 studied multiple tumor markers including 
AFP, b-hCG, CA-125, CA-19.9, LDH, neuron specific 
enolase (NSE) and carcinoembryonic antigen (CEA). 
He concluded that these markers were associated with 
ovarian malignancy, although they also elevated in 
some benign ovarian masses up to 20%. However, some 
malignant masses, such as pure dysgerminoma may not 
be demonstrated by any elevated tumor markers21,22. 
The weak point of the present study was a few tumor 
markers studied. We examined only 3 tumor makers 
including AFP, b-hCG and LDH. The results showed 
elevation of serum AFP and b-hCG tended to be highly 
specific for malignant ovarian masses and no benign 
mass was positive to both tumor markers. LDH was a 
non-specific tumor marker but it was positive in every 
case of malignant tumors. 
	 Chabaud-Williamson23 reported ovary-sparing 
surgery for the treatment of ovarian tumor and this 
technique could be safety performed in acute cases and 
incidental teratomas. Normal ovarian tissue could be 
identified and preserved with attempts. To the best of our 
practice, we do not have an experience in ovary-sparing 
surgery. We used salpingo-oophorectomy for surgical 
treatment both benign and malignant tumors without 
any problems. Outcomes of treatment were satisfactory. 
No mortality and serious complications occurred all of 
patients with benign ovarian tumor. Approximately 60% 
of patients with malignant tumor were doing well nearly 
5 years after operation. 

Conclusion

	 Most of ovarian tumors (86%) in children were 
benign, and mature teratoma were predominantly oc-
cupied. Dysgerminoma and granulosa-theca cell tumor 
were the most common malignant ovarian tumors in 
older children. Difference of clinical presentations of the 
two groups were more often palpable abdominal mass, 
precocious puberty and abnormal vaginal bleeding in 
patients with ovarian malignant tumor, but positive find-
ings of ovarian masses were common in benign ovarian 
tumor. For imaging characteristics, cystic mass was the 
indicator for benign lesion and hypoechoic heterogenous 
or solid mass was suspicious of malignancy. Elevation 
of serum tumor marker levels (AFT, b-hCG and LDH) 
was a strong indicator for malignant tumors.
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บทคัดย่อ	 เนื้องอกของรังไข่ในเด็ก : การศึกษาในระยะเวลา 11 ปี

โชติรส ไกรคง, พบ., สุรเนตร ลออวงศ์, พบ., อัจฉริยา ทองสิน, พบ.

กลุ่มงานศัลยศาสตร์ สถาบันสุขภาพเด็กแห่งชาติมหาราชินี กรุงเทพฯ

	 ความเป็นมา:  เน้ืองอกของรังไข่ในเด็กหญิงมีความสำ�คัญในส่วนของเน้ืองอกท่ีเกี่ยวข้องกับทาง

นรีเวชวิทยา เน้ืองอกของรังไข่อาจจะแสดงออกทางคลินิก ในขอบเขตท่ีกว้างเกี่ยวกับธรรมชาติของเน้ืองอก 

ขนาดของก้อนและระยะเวลาที่แสดงอาการ

	 วตัถุประสงค:์  เพือ่วเิคราะหข์อ้มูลของผูป้ว่ยทีมี่เนือ้งอกของรงัไขท่ีร่กัษาในสถาบนัสขุภาพเด็กแหง่ชาติ

มหาราชินี และเปรียบเทียบลักษณะของเนื้องอกรังไข่ชนิดไม่ร้ายแรงกับชนิดร้ายแรง

	 วสัดุและวธิกีาร:  เปน็การศึกษายอ้นหลงัจากการทบทวนเวชระเบยีนของผูป้ว่ยทีเ่ป็นเน้ืองอกรงัไข ่ทีร่กัษา 

ณ สถาบันสุขภาพเด็กแห่งชาติมหาราชินี ระหว่าง พ.ศ. 2550 ถึง พ.ศ. 2560 โดยเก็บรวบรวมและวิเคราะห์ข้อมูล

ของผู้ป่วยเกี่ยวกับข้อมูลทั่วไป ลักษณะทางคลินิกการตรวจเพื่อวินิจฉัยชนิดของเนื้องอกรังไข่ วิธีการผ่าตัด และ

ผลของการรักษา

	 ผลการศกึษา:  ผูป้ว่ย 86 ราย ได้รบัการรกัษาโดยการผา่ตัดเน้ืองอกของรงัไข่ในชว่งเวลาทีศึ่กษา โดยจำ�แนก

ผูป้ว่ยออกเปน็ 2 กลุม่ คอื ผูป้ว่ยทีเ่ปน็เนือ้งอกชนดิไม่รา้ยแรงและผูป่้วยท่ีเป็นเนือ้งอกชนิดรา้ยแรง จำ�นวน 74 ราย 

(ร้อยละ 86) และ 12 ราย (ร้อยละ 14) ตามลำ�ดับ เนื้องอกชนิดไม่ร้ายแรงประกอบด้วย germ cell tumors – GCTs 

และเนื้องอกจากเนื้อเยื่อชั้นผิว (cystadenoma และเนื้องอกชนิดอื่นๆ (follicular and simple cysts) เนื้องอกชนิด

รา้ยแรงประกอบด้วย เนือ้งอกรา้ยแรงของ sex cord and stroma cell tumors และเนือ้งอกชนิดอืน่ๆ ความแตกต่าง

ด้านลกัษณะทางคลนิิกพบวา่เนือ้งอกชนิดรา้ยแรงคลำ�กอ้นในชอ่งทอ้งได้มากกวา่เน้ืองอกชนดิไมร่า้ยแรง (รอ้ยละ 

91.7 : ร้อยละ 64.9; p = 0.023) การเกิดภาวะเป็นสาวเร็วกว่าปกติ และเลือดออกทางช่องคลอดอย่างผิดปกติ พบ

ได้ในผูป่้วยทีเ่ป็นเน้ืองอกชนดิรา้ยแรงเท่านัน้ และการตรวจพบกอ้นของรงัไข่ด้วยการอลัตราซาวน์ขณะทารกอยู่

ในครรภ์มารดา เป็นเนื้องอกชนิดไม่ร้ายแรงทั้งสิ้น ก้อนที่มีลักษณะเป็นซีสต์ พบในเนื้องอกรังไข่ชนิดไม่ร้ายแรง

มากกวา่ชนดิรา้ยแรง และกอ้นทีเ่ปน็กอ้นแขง็พบในเน้ืองอกรงัไขช่นดิรา้ยแรงได้มากกวา่ชนดิไม่รา้ยแรง สารส่อ

มะเรง็ประกอบด้วย alpha-fetoprotein (AFP), b-human gonadotrophin (b-hCG) และ lactic dehydrogenase (LDH) 

สูงขึ้นอย่างมีนัยสำ�คัญทางสถิติในเนื้องอกรังไข่ชนิดร้ายแรงจาก GCTs และ SCSTs (p < 0.05) ขนาดของก้อน

ของเน้ืองอกไม่มีความแตกต่างกันระหว่างเน้ืองอกชนิดไม่ร้ายแรง และเนื้องอกชนิดร้ายแรง เกือบทั้งหมดของ

ผู้ป่วย 86 ราย ได้รับการรักษาโดยวิธีการผ่าตัดเอารังไข่ข้างท่ีมีเน้ืองอกออก หรือตัดรังไข่พร้อมกับท่อนำ�ไข่ออก

ด้วย ผู้ป่วย 74 รายที่เป็นเนื้องอกรังไข่ชนิดไม่ร้ายแรง ยังมีชีวิตรอดทุกรายหลังการผ่าตัด ผู้ป่วย 12 รายที่เป็นเนื้อ

งอกรังไข่ร้ายแรงมีเสียชีวิต 1 ราย หลังการผ่าตัด 1 เดือน เพราะมีการกระจายไปไขกระดูกและสมองของมะเร็ง

ชนิด T-cell lymphoma ผู้ป่วยขาดการมาตรวจซ้ำ� 4 ราย ดังนั้นอัตราการมีชีวิตรอดเมื่อครบ 2 ปี ของผู้ป่วยเนื้อ

งอกมะเร็งรังไข่ในเด็กเท่ากับร้อยละ 58.3

	 สรปุผลการศกึษา:  เนือ้งอกรงัไข่ชนิดไมร่า้ยแรงมีโอกาสพบได้มากกวา่เน้ืองอกรงัไขช่นดิรา้ยแรงถงึ 6 เทา่ 

การคลำ�กอ้นได้ในทอ้งเปน็กอ้นแขง็และระดับของสารสอ่มะเรง็ในเลอืดสูงขึน้ เปน็ข้อบ่งช้ีใหส้งสัยวา่กอ้นท่ีพบ

เป็นเนื้องอกของรังไข่ชนิดร้ายแรง


