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Abstract

Original Article

The initial result of this study has been presented as an Oral 
Poster Presentation by the Corresponding Author at the 51st 
Congress of the International Society of Paediatric Surgical 
Oncology (SIOP - IPSO 2019), Lyon, France.

IntroductIon

Ovarian tumors are the most common neoplasms of the female 
genital tract in the pediatric population.[1] The suggested 
incidence of adnexal masses has been calculated to be 
2.6 patients/100,000 children per year,[2] and about 75% of 
them are of benign pathology.[3] Mature teratomas with solid 
and cystic components represent the vast majority of benign 
ovarian tumors.[4]

The diagnosis of such neoplasms is usually based on 
clinical features, radiological characteristics, and serum 
tumor markers.[5] The initial presentations of these entities 
are diverse. Patients are referred most commonly, due to 
abdominal pain associated with a palpable pelvic mass.[6] In 
many cases, they present acutely with an acute abdomen and 
signs of peritonitis as a consequence of hemorrhage or torsion. 
Occasionally, these tumors are diagnosed incidentally during 
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the investigation of other issues such as menstrual irregularities 
or hydronephrosis.[6,7]

An adequate understanding of the management of pediatric 
benign ovarian neoplasms is important, as surgeons encounter 
both emergency and elective presentations. Early diagnosis is a 
prerequisite for proper treatment and fertility preservation.[8] The 
management options include oophorectomy or ovarian-sparing 
surgery (OSS), and recently, the surgical approaches have been 
expanded to the use of minimally invasive surgery (MIS) in 
addition to the conventional open approach.[9]

The objectives of this study were to compare the 
clinicopathological features and management strategies of 
benign ovarian tumors in children between an English-based 
tertiary referral center and three Egyptian tertiary institutions, 
including their affiliated hospitals.

MaterIals and Methods

The authors retrospectively reviewed the medical records of 
all girls with benign ovarian tumors who were managed by 
the aforementioned centers in England and Egypt between 
January 2014 and January 2019. Simple ovarian cysts and 
torsions without an associated ovarian lesion were excluded 
from enrollment and analysis. Written informed consents were 
obtained from all parents or guardians before surgery, anesthesia, 
and data use in scientific purposes at the time of management.

Following the  Institutional Review Board (IRB) approval 
from all participating institutions, a standardized dataset was 
designed by the first author, then was reviewed and approved 
by the second and senior authors. This uniform sheet was 
used to compare the patients’ baseline criteria, diagnostic 
modalities, surgical approaches, types of surgery performed, 
histopathological types, and follow-up, including recurrence 
or metachronous disease between both countries. The WHO 
pathological classification of ovarian neoplasms was used 
throughout.[10] Tumors’ characteristics, including components 
and size were taken from preoperative radiology scans or 
postoperative pathology reports. Gonadal preservation was 
analyzed in correlation with the operative approach and the 
occurrence of ovarian torsion. Tumor size was assessed with 
respect to operative approach, MIS, or conventional open 
surgery. Follow-up data until January 2020 were collected. 
Recurrences or metachronous diseases were reported based 
on clinical signs, imaging, and biological markers.

Statistical analysis was performed using Student’s t and 
Chi-square tests, in addition to the usual descriptive analysis. 
The quantitative variables were expressed as mean and 
standard deviation. We considered the statistical significance 
of the variables when P ≤ 0.05.

results

Diagnosis
Eighty-nine children with unilateral tumors were included 
for analysis. There were 54 English and 35 Egyptian 

patients. The median age at diagnosis in England was 
13 years (range, 2–16 years), whereas in Egypt, it was 
7 years (range, 9 months–16 years) with a significant 
difference (P = 0.001). In England, 31 patients (57.4%) 
were presented with chronic abdominal pain and/or a 
palpable mass, compared to 25 patients (71.4%) in Egypt. 
Emergency admissions with an acute abdomen secondary to 
ovarian torsion constituted 15 (27.8%) and 10 (28.6%) cases 
in England and Egypt, respectively. There were 8 (15%) 
English patients diagnosed with ovarian lesions during the 
investigation for other symptoms or diseases, whereas none 
of the Egyptian children were discovered incidentally. The 
preoperative clinical presentations in both countries are 
listed in Table 1.

Abdominal ultrasound (AUUS) was the primary imaging 
modality used for all patients in both countries. In 
England, magnetic resonance imaging (MRI) was the most 
common additional modality used in 37 (68.5%) patients, 
whereas 17 (48.5%) of Egyptian patients had computed 
tomography (CT) in addition to AUUS. The assessment of 
preoperative tumor markers included alpha-fetoprotein (AFP), 
human chorionic gonadotropins (HCG), and cancer antigen 
125 (CA 125). The results of these markers were available 
for 69 cases (44 English and 25 Egyptians). In England; AFP 
and HCG levels were assessed in 32 patients, whereas AFP, 
HCG and CA125 were assessed in 12. In Egypt; AFP and 
HCG levels were assessed in 25 patients. Elevated serum 
tumor markers were found in 12 patients: seven and five 
patients from England and Egypt, respectively. For girls who 
presented as an emergency, 13 English cases had preoperative 
tumor markers compared with only one Egyptian case. 
Mature teratomas or dermoid cysts were the most common 

Table 1: Clinical presentation

Main symptoms and signs Number of patients (%)
England (54 patients)

Acute abdomen 15 (27.8)
Chronic abdominal pain 12 (22.2)
Incidental 8 (14.8)

Menstrual irregularities 2
UTI 1
Constipation 1
Type 2 DM and obesity 1
Horseshoe kidney during follow-up 1
Clicky hips during follow-up 1
Renal cyst during follow-up 1

Abdominal pain and palpable mass 6 (11.1)
Palpable mass 7 (13)
Abdominal distention and increased girth 6 (11.1)

Egypt (35 patients)
Acute abdomen 10 (28.6)
Palpable abdominal mass 10 (28.6)
Abdominal pain and palpable mass 8 (22.8)
Chronic abdominal pain 7 (20)

UTI: Urinary tract infection, DM: Diabetes mellitus
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pathological findings reported: 41 (75.9%) of English patients 
and 29 (82.8%) of Egyptian patients. Five children with pure 
high-grade immature teratoma were included (3 English and 
2 Egyptians). Table 2 summarizes the comparison between 
both countries regarding age, radiology modalities, biological 
markers, and pathological types.

Management
All children included in this study were surgically managed. 
Diagnostic laparoscopy was performed in four cases because of 
diagnostic uncertainty; in one and three cases in England and 
Egypt, respectively. The four patients had mature teratomas, 
and all converted into open surgery. Open conventional 
surgery was the most common surgical approach used, 
85.2% of English and 77.2% of Egyptian cases. In England, 
MIS was performed in 8 (14.8%) patients (6 by laparoscopic 
surgery and 2 by robotic surgery) compared to 8 (22.8%) 
Egyptian patients (laparoscopic MIS). There was no significant 
difference (P = 0.334) between both countries with regard to 
the surgical approach. Oophorectomy was performed in 65% 
of English patients compared to 63% of Egyptian patients. 
OSS was performed in 35% and 37% of cases in England 
and Egypt, respectively. There was no statistical significance 
between the two countries (P = 0.851) with respect to the 
surgical procedure performed. Surgical approaches and types 
of surgery performed are shown in Figures 1 and 2.

In both countries, MIS had a significant correlation with ovarian 
tissue preservation. Out of 19 English patients who had OSS, 
7 were managed by MIS when compared to only one patient 

who underwent a laparoscopic oophorectomy (P < 0.001). All 
8 Egyptian children who were treated using MIS had tumor 
resection with gonadal preservation (P < 0.001). Median 
tumor diameters in MIS operations were significantly smaller 
than those in the conventional surgery group: England 7 cm 
(range, 5–9) versus 14 cm (range, 7.5–23), P = 0.001; Egypt 
5.5 cm (range, 3.5–8) versus 12.5 cm (range, 9–20), P = 0.001.

Children who presented as a surgical emergency were 
generally managed by an open oophorectomy. Twelve English 
patients (80%) underwent oophorectomy versus 9 Egyptian 
patients (90%). Only 2 English children (13.3%) had MIS, 
whereas none of the Egyptian cases underwent MIS procedures 
in the emergency situation. Figure 3 shows the management 
of patients with ovarian torsion in both countries.

Table 2: Comparison of age, radiology, biological 
markers, and pathological types between countries

Parameters England (n=54) Egypt (n=35)
Age

Mean (years) 11.49±3.4 6.42±3.87
Range 2-16 years 9 months-16 years

Imaging modality
US 54 35
MRI 37 1
CT 1 17

Tumor markers
Available 44 25
Elevated 7 5
Normal 37 20
Not done 4 10
Missed 6 -

Pathology, n (%)
Mature teratoma 33 (61.1) 22 (62.8)
Dermoid cyst 8 (14.8) 7 (20)
Cystadenoma (serous 
or mucinous)

8 (14.8) 4 (11.5)

Papillary serous 
cystadenofibroma

2 (3.7) -

Immature teratoma 3 (5.6) 2 (5.7)
US: Ultrasound, MRI: Magnetic resonance imaging, CT: Computed 
tomography Figure 3: Management of patients with ovarian torsion in both countries

Figure 2: Surgical approach and type of surgery performed in Egyptian 
patients

Figure 1: Surgical approach and type of surgery performed in English 
patients
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Operative staging procedures were performed in England 
as follows: 18 cases had collection of peritoneal fluid, two 
underwent omentectomy, and one case had para-aortic lymph 
node sampling. In Egypt, there were five patients who underwent 
peritoneal fluid aspiration. Procedures were performed relying 
on intraoperative suspicion of the pathological type of tumor, 
and all these procedures were negative for malignancy in both 
countries. All tumors were completely resected and there were 
no intraoperative complications. Postoperative complications 
occurred in two English patients; one wound infection and one 
hypertrophic scar, and in two Egyptian patients; one incisional 
hernia and one wound infection.

Follow‑up
There were no deaths in the series. Three English patients (5.6%) 
had a recurrence or metachronous disease in comparison to 
two (5.7%) Egyptian patients. All cases were discovered by 
postoperative imaging studies. In England, there were two 
patients presented with the metachronous disease after being 
treated initially by classic oophorectomies, whereas one 
patient developed tumor recurrence following laparoscopic 
OSS. In Egypt, two girls had metachronous lesions after 
open oophorectomy. All cases with metachronous disease or 
recurrence in both countries were managed by conventional 
OSS. All patients with pure immature teratomas were Stage I 
and did not receive adjuvant therapy. They have been followed 
up with regular imaging and tumor markers assay, with no 
evidence of recurrence.

dIscussIon

This study compares the management of pediatric benign 
ovarian tumors between two different countries. We observed 
that Egyptian patients presented at a significantly younger age 
than English patients. Differences in referral patterns could 
explain this. Other studies have shown that the median age 
varied from 9 to 17 years between different countries.[11-14]

In this study, over 25% of patients in both countries presented 
with an acute abdomen and ovarian torsion that required 
urgent surgery. Similar findings were reported by previous 
studies.[7,11] Although the clinical presentations of elective 
patients were nearly identical in the two countries, incidentally 
diagnosed patients were only seen in England. This significant 
observation can direct the Egyptian authors to inform parents 
and physicians that a remarkable percentage of such tumors 
can be discovered during follow-up of certain conditions or 
with other unrelated symptoms.

Radiological imaging is essential in the diagnosis of any 
ovarian pathology, and AUUS still remains the first imaging 
test of choice when assessing such neoplasms.[15] Nevertheless, 
it is recommended to perform additional studies such as CT 
or MRI if complex lesions are identified by AUUS, especially 
if OSS is planned.[6] The present study demonstrated notable 
difference regarding the second imaging modality between 
the two countries, with CT scanning mainly adopted in Egypt, 
whereas MRI was the principal study modality in England. 

Abdominal CT offers a faster scanning time; mostly, it does 
not need sedation and may be better for tumor staging.[16] In 
contrast, MRI does not expose children to radiation and may 
show superior results compared to CT in the diagnosis of pelvic 
lesions.[13,17] Finally, the expertise of radiologists or institutional 
guidelines might decide the modality, CT or MRI.

Serum biological markers are imperative in the assessment 
of any pediatric ovarian tumor, however they are not always 
within the normal range in some benign lesions as Spinelli 
et al. observed. They found that 20% of benign entities had 
elevated markers.[18] In this study, raised tumor markers were 
also encountered in 13% and 14% of English and Egyptian 
patients, respectively. Interestingly, Loh et al. reported AFP 
specificity of 88% and sensitivity of 50% for benign versus 
malignant tumors.[19] As a consequence, the management of 
these neoplasms cannot be only based on markers results, and 
clinical, imaging, and histopathological correlations are crucial 
for correct decision-making.

This study did not reveal any significant difference between 
both countries regarding the surgical approach used for 
management. Open classical surgery was adopted for the 
majority, whereas MIS was performed in only selected patients. 
The adoption of the MIS technique was principally based on 
tumor diameter in our study. This is similar to the study by 
Michelotti et al. who reported median sizes of 6 cm versus 
11.5 cm between MIS and laparotomy groups, respectively.[9] 
Similarly, in two recent surveys conducted among pediatric 
surgeons in both countries, 55% and 62% of English surgeons 
with and without an oncology interest would perform MIS in 
benign-looking tumors with diameters between 3 and 10 cm, 
and 66% of all Egyptian surgeons would do the same.[20,21] 
Features such as cystic lesions, with a maximum of 8–10 cm, 
and negative markers are more likely to be predictive of 
benign nature, as previously reported.[10,22] Laparoscopic 
management of ovarian tumors is an accepted modality with 
well-known advantages, however careful selection of patients 
is fundamental to avoid potential complications such as rupture 
and spillage.

In this study, the type of surgery performed did not differ 
significantly between the two countries, and OSS was applied 
in the presence of a clear plane between the tumor wall and 
normal ovarian tissue. Based on the fact that vast majority of 
ovarian tumors in children are of benign nature, OSS should 
be considered for every patient whenever possible. This 
approach is supported by 94% and 79% of English surgeons 
with and without an oncology interest and also by 82% of all 
Egyptian surgeons in the previously mentioned practice-based 
surveys.[20,21]

We demonstrated that gonadal preservation was significantly 
correlated with the use of MIS in both English and Egyptian 
patients. The link between the laparoscopic approach and 
OSS has been previously reported.[16,23,24] The authors of 
this study believe that high magnification of endoscopic 
camera and availability of energy devices in addition to the 
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dissection on small-sized lesions are reasonable explanations 
for such a correlation. In the present study, oophorectomy was 
more commonly performed in patients with ovarian torsion. 
Gonzalez et al. similarly found that children with emergency 
admissions were significantly less likely to have OSS.[25] 
Rousseau et al., however, reported that about half of their 
patients were managed by OSS, and this difference could be 
attributed to the time of referral or discovery of torsion.[26] It 
is imperative that any girl presenting with an acute abdomen, 
ovarian torsion has to be excluded, as early detection could 
save the patient’s ovary.

The analysis of tumor pathology demonstrated that there 
was a very similar spectrum between both countries. Two 
cases of papillary serous cystadenofibroma were observed 
in English patients, but none within the Egyptian cohort. 
Immature teratoma is a distinct pathological subtype where 
there is still ongoing debate regarding the necessity of adjuvant 
chemotherapy. All adult women with immature teratoma 
should receive postoperative chemotherapy except stage IA 
low grade, whereas surgery and surveillance are sufficient 
in girls with completely resected tumors regardless of their 
grading.[27] In our study, all cases of immature teratomas were 
managed by complete surgical resection only. At the end of the 
follow-up period, they were all disease free. Tumor recurrence 
and metachronous disease percentages were the same in both 
countries. These variables remain controversial, Taskinen et al. 
showed that 23% of girls developed tumors in the contralateral 
ovary during their observation time.[28] Other studies, however, 
did not report any recurrences or metachronous neoplasms,[12,29] 
and probably a longer follow-up time is required for a more 
definitive answer.

Eventually; this study revealed that there was no significant 
difference in the management of ovarian tumors in children 
between England and Egypt. This reflects that practice in the 
pediatric oncology field is now more standardized, and the 
guidelines are followed within tertiary centers in different 
countries.

conclusIons

There were no significant differences in surgical management, 
tumor pathology, and recurrence or metachronous disease  
between both countries. However, age at presentation, 
incidental diagnosis, and imaging modalities showed notable 
differences. In England and Egypt, MIS was significantly 
correlated with ovarian tissue preservation and tumor size was 
a significant factor for the adoption of MIS. Patients presenting 
as surgical emergencies due to torsion were generally managed 
by open oophorectomies in both countries.
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