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Background: The incidence of ovarian cystic lesions (OCLs) in pediatric patients has been increasing in recent years. An early
diagnosis is mandatory for a favourable prognosis but it depends on the primary medical care services and on the socioeconomic status
of the patient. The present study aims at assessing the prevalence and the age-specific frequencies of pediatric OCLs, as well as
identifying disparities between subjects in the urban and the rural areas, in order to explore the extent to which OCLs occurrence,
diagnosis, evolution and treatment differ in the case of patients living in rural areas.
Methods: A 3-year retrospective study was conducted between 2017 and 2019. All the female patients aged between 0 and 18 with
OCLs ≥10 mm (N = 488), diagnosed and treated at “Sf.Ioan” Clinical Emergency Hospital for Children in Galaţi were included in the
study. The Chi2 test was used for comparing the distributions of frequencies, and the t-Student test was used for comparing the means
of any two normally distributed variables. The statistical significance threshold (p) was set at 0.05.
Results: The prevalence of OCLs ≥10 mm was 14.85%, 47.13% of the subjects originating in rural area (p = 0.62). Different from the
urban areas, the rural ones are characterised by a lower proportion of patients with BMI ≥25 (p = 0.002), larger OCLs mean size (p =
0.278), a more frequent complex aspect on ultrasonography (p = 0.01), and a smaller number of general physician referrals (p = 0.005).
Moreover, a higher proportion of rural patients were intraoperatively diagnosed with OCLs (p = 0.044), had complicated OCLs (p =
0.012) and had their OCLs surgically treated OCLs (p < 0.01).
Conclusion: Taking into consideration the socio-economic situation of south eastern Romania, patients living in rural areas have proven
exposed to a higher risk of presenting with larger, complex and complicated OCLs, which most often require surgical treatment.
Keywords: ovarian cyst, rural population, incidence, body mass index, management, torsion
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Introduction
The ovarian masses incidence is estimated to be around 2.6 in 100,000 girls under the age of 18, with 10% of
malignancy.1,2 Ovarian cancer represents 1% of children malignancies,3–5 and less than 5% of the ovarian malignant
tumors occur in pediatric ages.6,7 The accessibility and relatively low cost of an abdominopelvic ultrasonography (USG),
as well as recent technological advances, has led to an increased rate of OCLs detection and diagnosis in pediatric
patients.8 Histologically, OCLs may be non-neoplastic or functional cysts (follicular cyst, corpus luteum cyst) and benign
cystic neoplasms (mature cystic teratoma, cystadenoma, endometrioma).9 Although the etiopathogenesis is still unclear,
numerous authors consider that there exists a relationship between the occurrence of functional cysts in pediatric patients
and an improper functioning of the immature hypothalamic-pituitary-ovarian axis (HPOA).10–13 Recent studies have
focused on the correlation between obesity and anovulatory cycles, with consequences on infertility and ovarian cysts
occurrence, but further research is required.14–16 Occasionally, but not as often as in the case of polycystic ovary
syndrome may coexist cutaneous pathologies such as acne, diffuse alopecia or hypertrichosis, and also, some cases of
teratoma may associate with other genetically determined skin conditions.17–19

Considering the unspecific clinical features,20–22 an accurate diagnosis requires imaging tools. USG is the method of
choice and it also allows monitoring the evolution of OCLs.23,24 90% of OCLs evolves to spontaneous resolution, thus
their treatment should be conservative in order to ensure the patient’s normal sexual development and fertility.25–27

Surgical treatment remains indicated only for large or complicated OCLs or for malignant ovarian masses.28–31 Even in
these cases efforts must be made to preserve the ovary.32–34 The most common complications of OCLs are ovarian
torsion and cyst rupture, both occurring more frequently in lesions larger than 50 mm.35 Consequently, early identifica-
tion of patients with OCLs is of paramount importance in preventing the progression and reducing the risk of
complications.

The aim of this study was to assess the pediatric OCLs prevalence as well as the age-specific rates of occurrence, to
identify disparities between urban and rural subjects, and to explore the influence of the living environment, in our case
the rural one, on the occurrence, diagnosis, evolution and treatment of OCLs.

Materials and Methods
This is a retrospective observational analytical study including 488 female patients from neonates to the age of 18, with
OCLs ≥ 10 mm, diagnosed and treated at “Sf. Ioan” Clinical Emergency Hospital for Children in Galaţi over a 3-year
period, from January 2017 to December 2019. Written informed consent was obtained from the patients’ parents or legal
representatives before publication, and procedures were in accordance with the Helsinki declaration. The present study
received ethical approval from the Bioethics Commission of “Sf.Ioan” Clinical Emergency Hospital for Children, Galaţi.

OCLs were found on abdominopelvic USG or incidentally during abdominal surgery. The patients were from Galaţi
county and from the neighbouring counties; they presented to our hospital either to the emergency care unit (ECU) or
referred from the GPs to the outpatient clinics. The database includes information collected from our institutional
records: patients’ medical charts, clinical and imaging records and operating registries, archived either electronically
(“Atlas” soft) or on paper. Patients with ovarian malignant neoplasms (which are predominantly solid structures),
polycystic ovary syndrome, paraovarian cysts, and torsion of an otherwise healthy ovary were excluded from the study.

The selection of the 488 patients included in the study group implied an initial data collection performed by analysing
the electronic files from the radiology department and the medical charts from the pediatric surgery department. A total
of 3284 consecutive female pediatric patients were selected in the initial stage who had been evaluated for abdominal or
pelvic pain with both ovaries documented on abdominopelvic USG (excluding check-ups). A total of 2827 patients with
ovarian cysts smaller than 10 mm or fulfilling one of the exclusion criteria were eliminated in the second stage of the
study. Finally, a subgroup of 31 patients with intraoperatively discovered OCLs was added, thus obtaining the final study
group of 488 patients. The study group was divided into two groups: 230 rural patients and 258 urban patients, which
were comparatively analyzed (Figure 1).

The value of 10 mm was chosen as the cut-off limit for OCLs sizes. A cystic ovarian structure smaller than 10 mm
represents a stage in the normal development of the ovarian follicles,36 and its visualisation in premenarcheal ages is
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considered to be physiological. According to the study conducted by Pienkowski et al, any lesion larger than 20 mm is
considered to be an ovarian cyst in premenarcheal girls.12 Nevertheless, other studies state that OCLs < 20 mm in
premenarcheal girls may be mature cystic teratoma or estrogen secreting follicular cysts (causing early puberty).8,13,21

OCLs were classified according to their size and aspect on USG. For the OCLs size, the greatest diameter among the 3
parameters (length, width, thickness) was selected. For bilateral OCLs the features of the largest cyst were taken into
consideration. OCLs were further divided into small (10–29 mm), medium (30–49 mm), and large (≥50 mm). Anechoic,
unilocular thin-walled OCLs were defined as having simple aspect. Complex OCLs were defined as multilocular, thick-
walled, with a solid component, with/or without septa, with/or without internal echoes.

The patients were divided into 3 BMI groups: BMI < 18.5 (underweight), BMI = 18.5–24.9 (normal weight) and BMI
≥ 25 (overweight and obesity).

Statistical Analysis
This study was conducted according to the STrengthening the Reporting of OBservational studies in Epidemiology
(STROBE) statement.

The data were systematized and centralized in an SPSS 24.0 (IBM Statistical Package for the Social Sciences,
Chicago, Illinois) database and processed by using the appropriate statistical functions. A 95% confidence interval (95%
CI) was used in data presentation.

Primary indicators (minimum, maximum, frequency), mean value indicators (mean, median), and dispersion indica-
tors (standard deviation, standard error, confidence interval for the mean) were used for descriptive statistical analysis.
The Skewness test (−2 < p < 2) was used to validate the normality of the data distribution for the analyzed continuous
variables. Qualitative significance tests, such as the Chi2 test were used for comparing the distributions of frequencies.
The relative risk (RR) was used to measure the association between the exposure and the outcome. The Kruskal–Wallis
test, a nonparametric test, was used for intergroup comparison of 3 or more frequency distributions; the correlations
between different phenomena were identified by using the Pearson correlation coefficient. The t-Student test was used for
comparing the means of any two normally distributed variables. The multiple linear regression was used to analyze the
correlation between the occurrence of large OCLs (as dependent variable) and a few independent variables, in order to

Figure 1 Flowchart of the patients’ inclusion.
Abbreviations: USG, ultrasonography; OCLs, ovarian cystic lesions.
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find the best predictor factors. We used the risk ratio, also called relative risk (RR), to compare the risk of a health event
(OCLs occurrence, complications, surgery, etc) for the two studied groups (rural, urban). We calculated the RR by
dividing the risk (incidence proportion, attack rate) in group 1 by the risk (incidence proportion, attack rate) in group 2. If
the RR is 1 (or close to 1), it suggests no difference or little difference in risk (incidence in each group is the same). RR >
1 suggests an increased risk of that outcome in the exposed group, while RR < 1 suggests a reduced risk in the exposed
group.

The statistical significance threshold (p) was set at 0.05.

Results
During the 3 year study, 488 girls out of 3284 were identified with OCLs ≥ 10 mm, which means a 14.85% prevalence
among pediatric female patients investigated for abdominal or pelvic pain. The age at menarche was documented for all
the patients and the mean value was 11.8 years (extremes: 7 and 15 years). Age-specific frequencies for OCLs varies
between 0% and 25.81%. For the patients aged under 12 (premenarcheal), the peak frequency was 13.9% at 11 years,
while the maximum value (25.81%) was in the post-menarcheal girls, at the age of 15 (Table 1).

The mean age of the 488 subjects in the study group at presentation was 14.11 ± 3.173 (mean ± standard deviation),
the highest prevalence being in the 15 year-old patients with a rate of 19.26% (Figure 2).

Table 1 Age-Specific Frequencies of OCLs ≥ 10 mm

Patients’ Age Number of Pediatric Female
Patients Who Underwent USG

Number (%) of Pediatric Female
Patients with OCLs ≥ 10 mm

0–12 months 88 10 (11.36)

1 year 34 0 (0)

2 years 53 1 (1.88)

3 years 60 2 (3.33)

4 years 75 1 (1.33)

5 years 84 1 (1.19)

6 years 84 1 (1.19)

7 years 100 1 (1)

8 years 150 3 (2)

9 years 150 4 (2.66)

10 years 158 10 (6.32)

11 years 187 26 (13.9)

12 years 241 44 (18.25)

13 years 310 62 (20)

14 years 310 62 (20)

15 years 368 95 (25.81)

16 years 385 84 (21.81)

17 years 432 80 (18.51)

18 years 15 1 (6.66)

Total 3284 488 (14.85)

Abbreviations: USG, ultrasonography; OCLs, ovarian cystic lesions.
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OCLs distribution according to the patients’ area of origin is relatively homogeneous, with 258 (52.87%) girls from
the urban area and 230 (47.13%) from rural one (p = 0.62, according to the Chi2 test). There were no statistically
significant differences regarding the mean age of the patients at presentation, and the mean age at menarche (Table 2) The
age at which the OCLs frequency reached the maximum values was 17 for the urban girls and 15 for the rural ones (p =
0.654) (Figure 3).

BMI series of values were homogenous in both area of origin and the Skewness Test validated the normality of data,
with variations between 11.80 and 40.04 kg/m2 in patients from rural areas, and between 10.29 and 37.22 kg/m2 in
patients from urban areas. For the urban patients the mean values of BMI showed significantly higher values (22.30
versus 21.21 kg/m2; p = 0.003) (Table 2). Moreover, 24% of the urban girls had BMI ≥ 25 as compared to 13% of the
rural patients (p = 0.002) (Table 3).

The series of values for OCLs sizes were homogenous for the patients in both areas of origin. The Skewness Test
validated the normality of data, varying between 10 mm and 154 mm in the rural patients, and between 10 mm nd 80 mm
in the urban ones. In the rural areas, the OCLs mean size had statistically significant higher value (33.41 ± 17.25 mm
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Figure 2 Age distribution histogram for the study group.

Table 2 Comparative analysis of the mean values for some variables according to the patients'area of
origin

Rural (N=230) Urban (N=258) P-value t-Student Test

Age, mean±SD (years) 14.20±3.11 14.07±3.05 0.654

Age at menarche, mean±SD (years) 11.87±1.13 11.86±4.23 0.922
BMI, mean±SD (mm) 21.21±3.71 22.30±4.29 0.003

OCLs size, mean±SD (mm) 30.56 ± 14.24 33.41 ± 17.25 0.046

Note: Statistical significance: p<0.05.
Abbreviations: N, number; SD, standard deviation.
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versus 30.56 ± 14.24 mm; p = 0.046) (Table 2). The OCLs distribution by size categories showed that the percentage of
large OCLs (≥50 mm) is 14.3% in the case of the patients originating in rural areas as compared to 10.5% in the case of
those originating in urban ones (p = 0.278) (Table 3). The multivariate linear regression analysis pointed out that the rural
environment, older age, and higher BMI are predictors of the larger sized OCLs (p = 0.001): Y = 29.059–2.879 area +
0.407 age + 0.068 BMI (Model 3) (Table 4).

19.05% (N = 93) of the OCLs included in the study had a complex aspect on USG. The division by area of origin
showed that 23.9% (N = 55) of the 230 rural girls had complex OCLs as compared to 14.7% (N = 38) of the 258 urban
girls (p = 0.01) (Table 3). Patients originating in rural areas face a higher risk of complex lesions, both for small OCLs of
10–29 mm (RR = 1.43 [0.82–2.49], p = 0.291) and for medium OCLs of 30–49 mm (RR = 1.16 [0.87–1.60], p = 0.381),
but the results cannot be extrapolated to the general population. The highest percentage of complex ultrasonographic
aspect was observed in rural girls with large OCLs (72.7% of large OCLs were complex, p = 0.05) (Table 5).

The 488 patients participating in this study group requested medical examination either directly in the ECU (N = 328;
76.4%) or in the ambulatory care units based on a medical referral from the GPs (N = 115; 23.6%) (Table 3). The fact
could be noticed that only 17.8% (N = 41) of the patients from the rural environment and 28.7% (N = 74) of the patients
from the urban area were referred by GPs (p = 0.005).

There were two ways to diagnose OCLs (2 moduri de a diagnostica OCL): intraoperatively (N = 31; 6.4%), or during
an abdominopelvic ultrasound examination (N = 457; 93.6%) (Table 3). The patients from the rural areas were diagnosed
intraoperatively twice more often (8.7% versus 4.3%; p = 0.044).

In our study group 5.5% (N = 27) of the OCLs were complicated, with a statistically significant higher proportion of
patients from the rural environment (8.3%) as compared to those from the urban one (3.1%) (p = 0.012). The
complication was either rupture (N = 17) or torsion (N = 10). The fact was noticed that, regardless the complication
type, these were more common for the rural patients: 70.5% (N = 12) of the ruptures and 70% (N = 7) of the torsions (p =
0.974) (Table 3).
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Table 3 Comparative Analysis of the Main Variables According to the Patients’ Area of Origin

Rural
(N=230)

Urban
(N=258)

Total
(N=488)

P-value
Chi2 Test

RR
[95% CI]

Body Mass Index <18.5 kg/m2 52 (22.6%) 38 (14.7%) 90 0.002* 1.36>25,U
[1.14–1.62]18.5–24.9 kg/m2 148 (64.3%) 158 (61.2%) 306

≥25 kg/m2 30 (13.0%) 62 (24.0%) 92

Size categories Small: 10–29 mm 115 (50.0%) 145 (56.2%) 260 0.278* 1.20≥50,R
[0.90–1.61]Medium: 30–49 mm 82 (35.7%) 86 (33.3%) 168

Large: ≥50 mm 33 (14.3%) 27 (10.5%) 60

Diagnostic method Ultrasonography 210 (91.3%) 247 (95.7%) 457 0.044 1.52intraop,R
[0.94–2.47]Intraoperatively 20 (8.7%) 11 (4.3%) 31

Ultrasonographic

aspect

Simple 175 (76.1%) 220 (85.3%) 395 0.01 1.34complex,R
[1.09–1.63]Complex 55 (23.9%) 38 (14.7%) 93

Surgical treatment No 200 (87.0%) 248 (96.1%) 448 0.001 1.68surgical,R
[1.37–2.07]Yes 30 (13.0%) 10 (3.9%) 40

Surgical intervention Scheduled 12 (40.0%) 5 (50.0%) 17 0.657 1.13emergency,R
[0.66–1.93]Emergency 18 (60.0%) 5 (50.0%) 23

First Presentation ECU, without referral from

GP

189 (82.2%) 184 (71.3%) 373 0.005 1.42withoutGP,R
[1.09–1.85]

Referred by GP 41 (17.8%) 74 (28.7%) 115

Complications Uncomplicated OCLs 211 (91.7%) 250 (96.9%) 461 0.012 1.83complicated OCLs,R

[1.02–3.29]Complicated OCLs 19 (8.3%) 8 (3.1%) 27

Type of complication Rupture 12 (63.2%) 5 (62.5%) 17 0.974 –
Torsion 7 (36.8%) 3 (37.5%) 10

Notes: *p values for Kruskal–Wallis test. Statistical significance: p<0.05.
Abbreviations: GP, general physician; OCLs, ovarian cystic lesions; R, rural; intraop, intraoperatively; N, number; RR, relative risk; CI, confidence interval.

Table 4 Multivariate Analysis. Dependent Variable: OCLs. Predictors: Area, Age, BMI and Presence of Complications

Model Unstandardized Coefficients Standardized Coefficients t-Student Test Sig.

B Std. Error Beta

1 (Constant) 36.268 2.294 15.807 0.000
Area −2.855 1.427 −0.090 −2.001 0.046

2 (Constant) 30.359 4.028 7.537 0.000
Area −2.803 1.424 −0.089 −1.969 0.050

Age 0.413 0.231 0.080 1.783 0.075

3 (Constant) 29.059 5.252 5.533 0.000
Area −2.879 1.439 −0.091 −2.001 0.046
Age 0.407 0.232 0.079 1.755 0.080

BMI 0.068 0.177 0.018 0.386 0.699

4 (Constant) 3.857 6.217 0.620 0.535
Area −1.898 1.382 −0.060 −1.374 0.170
Age 0.428 0.222 0.083 1.930 0.154

BMI 0.145 0.170 0.037 0.857 0.392

Complications 20.593 2.999 0.299 6.868 0.000

Note: Statistical significance: p<0.05.
Abbreviations: OCLs, ovarian cystic lesions; BMI, Body Mass Index; Std, standard; Sig, significance;
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Regarding the treatment, 40 OCLs (8.2% of the total) were treated surgically. Thirty of these (75%) being treated in
rural patients (p = 0.001). There were two types of surgical interventions: elective (N = 17, 42.5%) and emergency (N =
23, 57.5%). 60% of the patients coming from rural areas had an emergency operation as compared to 50% of the urban
area patients. Nevertheless, the difference was not statistically significant (p = 0.67).

Discussion
The incidence of OCLs in the entire spectrum of pediatric ages is not known with certainty. There are few studies
covering the entire spectrum of pediatric ages,21,26,37,38 or performed on groups larger than 200 patients.4,7,9,20,22,39,40 In
addition, OCLs studies are conducted by physicians with different specialties, which means that patients were selected
according to the specifics of the department. Thus, epidemiological studies are difficult to carry out. Moreover, most
studies were performed on inpatients. By comparison, the present study includes also outpatients, who were diagnosed
and treated either in ambulatory clinics or in the ECU.

The present research, performed over a period of 3 years, found a 14.85% prevalence of OCL ≥ 10 mm with
a frequency peak in the case of 15 year-old patients (19.26%). The mean age at presentation was 14.11 ± 3.17 years. Age-
specific frequencies showed that the prevalence is higher in the perimenarcheal period, raising to the age of 11 (13.9%)
and reaching its maximum value at the age of 15 (25.81%). These results are consistent with the findings of other studies.
The study conducted by Emeksiz et al, similar to the present research regarding the distribution by patients age and OCL
sizes, found a frequency of 13.1%, with a peak at the age of 15, as well.8

In Romania 43.6% of the entire population lives in rural areas, while in other European Union countries the standard
is 25%. Depending on the symptoms and the patient’s age, the initial medical examination may be performed by general
physicians (GPs), but also by pediatricians, endocrinologists, gynecologists or surgeons. GPs are the first point of contact
for a person with a health concern regardless of age, gender, race or pathology. They may provide consultation and
treatment, or referral as appropriate. According to Eurostat, the average number of primary care physicians is 60–120 per
100,000 inhabitants in European Union countries (42 in Greece and 253 in Portugal). In Romania, the average is 77.2,
which means 1 general physician for 1300 residents.41 According to the Romanian National Institute of Statistics, there
are over 6500 family medicine practices in urban areas and only 4400 in rural ones. Moreover, there are 11,500
specialized medical offices (USG, gynecology, pediatrics, etc.) in urban areas as compared to only 494 in rural ones
(23 times less).42 In addition, the incidence of poverty in Romania is 34% higher in the rural areas than in urban ones, as
compared to only 5% in Germany, and the degree of participation in the educational process is 4.5 times lower in rural
areas.43 Corroborating these facts as regards our country, the rural population does not always have access to medical
services for various reasons: a small number of GPs and medical care units, specialized clinics situated far away from the
place of residence, travel costs and means of transport.44

Table 5 Distribution of Patients According to OCLs Size and Aspect on USG

Environment Rural versus Urban

Rural Urban Chi2 test RR

N % N % p [95% CI]

OCLs Size 10–29 mm Complex 5 4.3% 3 2.1% 0.291 1.43

[0.82–2.49]Simple 110 95.7% 142 97.9%

30–49 mm Complex 26 31.7% 22 25.6% 0.381 1.16

[0.84–1.60]Simple 56 68.3% 64 74.4%

≥ 50 mm Complex 24 72.7% 13 48.1% 0.05 1.66

[0.94–2.91]Simple 9 27.3% 14 51.9%

Note: Statistical significance: p<0.05.
Abbreviations: OCLs, ovarian cystic lesions; USG, ultrasonography; N, number; RR, relative risk; CI, confidence interval.
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Although the percentage of girls aged between 0 and 18 who live in urban settlements is slightly lower (49.9%) in
Galaţi county, a higher proportion of OCLs was found in our urban group as compared to the rural one (52.87% vs
47.13%; p = 0.62). There were no significant differences between the two subgroups in terms of the patients’ age at
presentation (p = 0.654), of their age of menarche (p = 0.922) and of the age at which the OCLs frequency reached the
maximum values (p = 0.654). The fact that OCLs are more frequent in urban girls might be explained by the easier access
of the urban population to a physician and to imaging diagnosis methods. An interesting hypothesis, based on the
relationship between obesity and ovarian cysts occurrence, is the influence of environmental and dietary factors. In rural
areas people have farms and gardens where they cultivate fruit and vegetables,44 so their diet is healthier (no fast or
junkfood) and their lifestyle is more active, which may lead to a lower incidence of overweight and obesity. Our study
found significantly higher mean values of BMI for the urban patients (p = 0.003). Similar BMI differences between rural
and urban pediatric population were demonstrated in a study carried out in another county from south-eastern Romania.45

For urban settlements a higher percentage of patients with BMI ≥ 25 was identified, the obesity risk being 1.36 higher
(RR = 1.36 [1.14–1.62], p = 0.002).

Out of the 488 patients included in the present study, only 115 were initially consulted by a GP and only 35.6% of
them were from the rural area. Regarding the OCLs diagnosis, there was a slightly higher number of urban patients
diagnosed by USG (247 versus 210), but a statistically significant higher number of rural patients diagnosed intraopera-
tively (20 versus 11). The statistical analysis has shown that girls living in rural areas have a higher risk to present at the
hospital without a referral from GPs (RR = 1.42 [1.09–1.85], p = 0.005), and also to receive an accurate diagnosis during
surgery (RR = 1.52 [0.94–2.47], p = 0.044).

The mean size of the OCLs in the case of rural patients was significantly higher (p = 0.046), but, analysing each of the
three categories of OCLs in terms of their dimensions, the fact could be noticed that there were no significant differences
(p = 0.278). However, the multiple linear regression identified the rural areas, the age and BMI as positive predictive
factors for large OCLs.

The complexity of OCLs according to the patients’ area of origin showed that rural patients have a higher risk of
presenting with complex lesions (RR = 1.34 [1.09–1.63], p = 0.01). The fact could also be noticed that the bigger the
OCLs, the more numerous the cases of complex lesions, irrespective of the patients’ area of origin. Nevertheless,
ignoring the dimensions of OCLs, more rural patients have complex OCLs as compared to urban ones, but this difference
is statistically relevant for complex OCLs ≥ 50 mm (RR = 1.66 [0.94–2.91], p = 0.05).

Starting from the fact that the risk of complications and the need for surgical treatment increase for OCLs ≥ 50 mm,
the present study highlighted that, although there are no significant differences in the distribution of large OCLs for the
urban and rural patients, the incidence of complicated OCLs was significantly higher in the rural population (RR = 1.83
[1.02–3.29], p = 0.012). Moreover, 70.5% of the ruptures and 70% of the torsions occurred in rural patients; despite these
quantitative differences there were no statistically significant differences (p = 0.974), the proportion of the complication
type according to the patients’ area of origin having fairly similar percentages.

For the patients included in the study, the treatment of choice was conservative (91.8%). 75% of the 40 surgical
interventions being performed in patients from the rural area (RR = 1.68 [1.37–2.07], p = 0.001). Despite the fact that
72.8% of the emergency operations were performed for rural residents there was not a statistically significant difference.
In pediatric patients the anesthesiologists prefer the preoperative Dexamethasone administration for the vomiting
prophylaxis,46 and the sevoflurane for induction.47 They must also be cautious when administrating neuromuscular
blocking agents because they may cause allergic reactions.48 Special attention must be paid, as well, to the impact of the
postanesthetic systemic inflammation on the liver function.49

It is obvious that there are important differences between urban and rural areas regarding the incidence, diagnosis,
evolution and treatment of OCLs in pediatric patients, with a negative impact in the rural population. This is
a consequence of multiple factors. First of all, the small number of GPs in the rural areas (the same physician providing
medical assistance for several settlements), and the lack of specialized clinics or offices to assure a proper imaging
examination or check-ups for patients with abdomino-pelvic pathology. Secondly, the unlikeliness of early diagnosis and
of regular medical screening, considering the low level of health education and the living standards of numerous rural
patients.
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The present study has some limitations. Given its retrospective nature, there were not sufficient data about the
environmental, socio-economic and dietary factors characterising the patients. Thus, the relationship between obesity and
pediatric OCLs requires further investigations and constitutes the starting point for a future research. The study involved
a single center, so the results cannot be generalized. In addition, the imaging examinations were not performed by the
same radiologist. Despite all these limitations, the present study is, to our knowledge, the first devoted to this topic in the
field of pediatric OCLs and brings to the fore the importance of primary medical assistance in early diagnosis.

Conclusions
This study was conducted on a relatively large cohort of girls from south-eastern Romania. The prevalence of OCLs ≥
10 mm was 14.85%, with a relatively homogeneous distribution according to the patients’ area of origin, but with
significantly higher mean values of BMI for the urban patients, strengthening the hypothesis of a relationship between
obesity and OCLs. In accordance with the socio-economic reality of our region, patients living in rural areas have proven
to face a higher risk of presenting with larger, complex and complicated OCLs, which require surgical treatment more
frequently. In order to optimize the therapeutic results, we emphasize the fundamental role of the GP in increasing the
level of food and health education of the population, in including ovarian pathology in the differential diagnosis of
painful abdomen in pediatric patients, and in using the abdominopelvic USG as a mandatory method of first intention in
OCLs screening.

Abbreviations
OCLs, ovarian cystic lesions; GPs, general physicians; HPOA, hypothalamic-pituitary-ovarian axis; USG, ultrasonogra-
phy; RR, relative risk; CI, confidence interval; BMI, body mass index; ECU, emergency care unit.
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