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The Journal of Pediatric Research is the official publication of Ege University 
Faculty of Medicine, Department of Pediatrics and Ege Children’s 
Foundation. It is a peer-reviewed journal published quarterly in March, 
June, September and December in English language.
The Journal of Pediatric Research is a peer-reviewed, open access journal, 
which publishes original research articles, invited review articles, clinical 
reports and case reports in all areas of pediatric research.
The journal publishes original research and review articles, which summarize 
recent developments about a particular subject based on standards of 
excellence and expert review and case reports. Target audience includes 
specialists in general pediatrics and pediatric subspecialties (Emergency 
Medicine, Allegy and Immunology, Endocrinology, Gastroenterology, 
Hepatology and Nutrition, Genetics, Cardiology, Hematology-Oncology, 
Infectious Diseases, Metabolism, Nephrology, Neurology, Rheumatology, 
Pulmonology, Social Pediatrics, Newborn, Critical Care Medicine, Ethics 
and Health Service Research), as well as relevant specialties such as 
Pediatric Surgery, Child and Adolescent Psychiatry, Pedodontics, Pediatric 
Nursing  and Family Physicians. The web page of The Journal of Pediatric 
Research is http://www.jpedres.org/. 
The journal’s editorial policies are based on “ICMJE Recommendations” 
(2016, http://www.icmje.org/)  rules.
Statistics Editor evaluates research articles and systematic reviews/meta-
analyses for appropriateness of data presentation and correctness of 
statistical analyses.
All submitted manuscripts are peer reviewed which take on average 6 
weeks. Following acceptance of the submission, all authors are required 
to see and approve the final version of the manuscript and be willing 
to take responsibility for the entire manuscript. It is strictly expected 
that submitted manuscripts have not been published elsewhere or even 
being submitted by another publication. Studies performed on human 
require ethics committee certificate including approval number. For 
the manuscripts involving cases, a written informed consent should be 
obtained from the parents or the responsible persons.

The Journal of Pediatric Research is indexed in Web of Science-
Emerging Sources Citation Index (ESCI), Directory of Open Access 
Journals (DOAJ), EBSCO, CINAHL Complete Database, ProQuest, 
Index Copernicus, Tübitak/Ulakbim TR Index, TurkMedline and 
Türkiye Citation Index.

Open Access Policy
This journal provides immediate open access to its content on the principle 
that making research freely available to the public supports a greater 
global exchange of knowledge.
Open Access Policy is based on rules of Budapest Open Access Initiative 
(BOAI) http://www.budapestopenaccessinitiative.org/. By “open access” 
to [peer-reviewed research literature], we mean its free availability on the 
public internet, permitting any users to read, download, copy, distribute, 
print, search, or link to the full texts of these articles, crawl them for 
indexing, pass them as data to software, or use them for any other lawful 
purpose, without financial, legal, or technical barriers other than those 
inseparable from gaining access to the internet itself. The only constraint 

on reproduction and distribution, and the only role for copyright in this 

domain, should be to give authors control over the integrity of their work 

and the right to be properly acknowledged and cited.
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Intructions to Authors

The Journal of Pediatric Research is an official peer-reviewed publication 
of Ege University Faculty of Medicine, Department of Pediatrics and Ege 
Children’s Foundation. This publication organ is responsible for the issue of 
unique clinical and laboratory research papers, case reports, reviews directly or 
indirectly related to children’s health and diseases. The publication language 
of the journal is English.

The Journal of Pediatric Research does not charge any article submission or 
processing charges.

The abbreviation of The Journal of Pediatric Research is JPR, however, it should 
be denoted as J Pediatr Res when referenced. In the international index and 
database, the name of the journal has been registered as The Journal of 
Pediatric Research and abbreviated as J Pediatr Res. 

A manuscript will be considered only with the understanding that it is an 
original contribution that has not been published elsewhere. All manuscripts 
submitted to the journal for publication are peer-reviewed. Authors shall be 
informed within a period of 6 weeks about the process. Upon review, those 
manuscripts, which are accepted, shall be published in the journal and issued 
on the http://www.jpedres.org official internet address.

The scientific and ethical liability of the manuscripts belongs to the authors and 
the copyright of the manuscripts belongs to the JPR. Authors are responsible 
for the contents of the manuscript and accuracy of the references. All 
manuscripts submitted for publication must be accompanied by the Copyright 
Transfer Form [copyright transfer]. Once this form, signed by all the authors, 
has been submitted, it is understood that neither the manuscript nor the 
data it contains have been submitted elsewhere or previously published and 
authors declare the statement of scientific contributions and responsibilities 
of all authors.

All manuscripts submitted to the The Journal of Pediatric Research  are 
screened for plagiarism using the ‘iThenticate’ software. Results indicating 
plagiarism may result in manuscripts being returned or rejected.

Experimental, clinical and drug studies requiring approval by an ethics committee 
must be submitted to The Journal of Pediatric Research with an ethics committee 
approval report confirming that the study was conducted in accordance with 
international agreements and the Declaration of Helsinki (revised 2013) 
(http://www.wma.net/en/30publications/10policies/b3/). The approval 
of the ethics committee and the fact that informed consent was given by 
the patients should be indicated in the Materials and Methods section. In 
experimental animal studies, the authors should indicate that the procedures 
followed were in accordance with animal rights as per the Guide for the Care 
and Use of Laboratory Animals (http://oacu.od.nih.gov/regs/guide/guide.
pdf) and they should obtain animal ethics committee approval.

Authors must provide disclosure/acknowledgment of financial or material 
support, if any was received, for the current study.

If the article includes any direct or indirect commercial links or if any institution 
provided material support to the study, authors must state in the cover 
letter that they have no relationship with the commercial product, drug, 
pharmaceutical company, etc. concerned; or specify the type of relationship 
(consultant, other agreements), if any.

Authors must provide a statement on the absence of conflicts of interest 
among the authors and provide authorship contributions.

The Journal of Pediatric Research is an independent international journal 
based on double-blind peer-review principles. The manuscript is assigned to 
the Editor-in-Chief, who reviews the manuscript and makes an initial decision 
based on manuscript quality and editorial priorities. Manuscripts that pass 
initial evaluation are sent for external peer review, and the Editor-in-Chief 
assigns an Associate Editor. The Associate Editor sends the manuscript to 

reviewers (internal and/or external reviewers). The reviewers must review 
the manuscript within 21 days. The Associate Editor recommends a decision 
based on the reviewers’ recommendations and returns the manuscript to the 
Editor-in-Chief. The Editor-in-Chief makes a final decision based on editorial 
priorities, manuscript quality, and reviewer recommendations. If there are any 
conflicting recommendations from reviewers, the Editor-in-Chief can assign a 
new reviewer.

The scientific board guiding the selection of the papers to be published in the 
Journal consists of elected experts of the Journal and if necessary, selected 
from national and international authorities. The Editor-in-Chief, Associate 
Editors, biostatistics expert and English language consultant may make minor 
corrections to accepted manuscripts that do not change the main text of the 
paper.

In case of any suspicion or claim regarding scientific shortcomings or ethical 
infringement, the Journal reserves the right to submit the manuscript to the 
supporting institutions or other authorities for investigation. The Journal 
accepts the responsibility of initiating action but does not undertake any 
responsibility for an actual investigation or any power of decision.

The Editorial Policies and General Guidelines for manuscript preparation 
specified below are based on “Recommendations for the Conduct, Reporting, 
Editing, and Publication of Scholarly Work in Medical Journals (ICMJE 
Recommendations)” by the International Committee of Medical Journal 
Editors (2016, archived at http://www.icmje.org/).

Preparation of research articles, systematic reviews and meta-analyses must 
comply with study design guidelines:

CONSORT statement for randomized controlled trials (Moher D, Schultz KF, Altman 
D, for the CONSORT Group. The CONSORT statement revised recommendations 
for improving the quality of reports of parallel group randomized trials. JAMA 
2001; 285:1987-91) (http://www.consort-statement.org/);

PRISMA statement of preferred reporting items for systematic reviews and 
meta-analyses (Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group. 
Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The 
PRISMA Statement. PLoS Med 2009; 6(7): e1000097.) (http://www.prisma-
statement.org/);

STARD checklist for the reporting of studies of diagnostic accuracy (Bossuyt 
PM, Reitsma JB, Bruns DE, Gatsonis CA, Glasziou PP, Irwig LM, et al., for 
the STARD Group. Towards complete and accurate reporting of studies of 
diagnostic accuracy: the STARD initiative. Ann Intern Med 2003;138:40-4.) 
(http://www.stard-statement.org/);

STROBE statement, a checklist of items that should be included in reports of 
observational studies (http://www.strobe-statement.org/);

MOOSE guidelines for meta-analysis and systemic reviews of observational 
studies (Stroup DF, Berlin JA, Morton SC, et al. Meta-analysis of observational 
studies in epidemiology: a proposal for reporting Meta-analysis of observational 
Studies in Epidemiology (MOOSE) group. JAMA 2000; 283: 2008-12).

GENERAL GUIDELINES

Manuscripts can only be submitted electronically through the Journal Agent 
website https://www.journalagent.com/jpr/ after creating an account. This 
system allows online submission and review.

The manuscripts are archived according to Web of Science-Emerging Sources 
Citation Index (ESCI), Directory of Open Access Journals (DOAJ), EBSCO, 
CINAHL Complete Database, ProQuest, Index Copernicus, Tübitak/Ulakbim 
TR Index, TurkMedline and Turkiye Citation Index.
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The ORCID (Open Researcher and Contributor ID) number of the 
correspondence author should be provided while sending the manuscript. A 
free account can be created at http://orcid.org.

Format: Unique research papers cover clinical research, observational studies, 
novel techniques, and experimental and laboratory studies. Unique research 
papers shall consist of a heading, abstract, keywords related to the main 
topic of the paper, introduction, materials and methods, results, discussion, 
acknowledgements, bibliography, tables and figures. Manuscripts should 
be prepared using 12 pt “Times New Roman” and 1.5 line spacing. The 
text shall not exceed 2500 words. Case reports must contain rare cases or 
those that are unique in diagnosis and treatment, those which contribute 
to current knowledge and provide educational information, along with the 
introduction, case reporting and discussion sections. The whole text must not 
exceed 1500 words. Reviews are texts in which a current subject is examined 
independently, with reference to scientific literature. The whole text must not 
exceed 18 A4 paper sheets. Letters to the Editor must be manuscripts, which 
do not exceed 1000 words, with reference to scientific literature, and those 
written in response to issued literature or those, which include development 
in the field of pediatrics. These manuscripts do not contain an abstract. The 
number of references is limited to 5.

Abbreviations: Abbreviations should be defined at first mention and used 
consistently thereafter. Internationally accepted abbreviations should be used; 
refer to scientific writing guides as necessary.

Cover letter: The cover letter should include statements about manuscript 
type, single-journal submission affirmation, conflict of interest statement, 
sources of outside funding, equipment (if applicable), approval of language 
for articles in English and approval of statistical analysis for original research 
articles.

REFERENCES

Authors are solely responsible for the accuracy of all references.

In-text citations: References shall be listed as the below formats on a 
separate page according to their sequence within the text and referred to 
within the text in parentheses.

Presentations presented in congresses, unpublished manuscripts, theses, 
Internet addresses, and personal interviews or experiences should not be 
indicated as references. If such references are used, they should be indicated 
in parentheses at the end of the relevant sentence in the text, without 
reference number and written in full, in order to clarify their nature. 

References section: All author names shall be stated within all references. 
References shall be listed as the below formats on a separate page according 
to their sequence within the text and referred to within the text in parentheses. 
However, in studies where author numbers exceed 6, names of the first 3 
authors shall be stated;“et al.” additions shall be made to the list of authors 
in English references, respectively. The titles of journals should be abbreviated 
according to the style used in the Index Medicus. 

Reference Format

Journal: Last name(s) of the author(s) and initials, article title, publication title 
and its original abbreviation, publication date, volume, the inclusive page numbers. 

Example: Koening JQ. Air pollution and asthma. J Allergy Clin Immunol 1999; 
104:717-22.

Book: Last name(s) of the author(s) and initials, book title, edition, place of 
publication, date of publication and inclusive page numbers of the extract cited.

Example: Fletcher CDM, Unni KK, Mertens F. Genetics of Tumours of Soft 
Tissue and Bone. Lyon, France, IARC Press, 2002. p. 225-419.

Book Chapter: Last name(s) of the author(s) and initials, chapter title, book 
editors, book title, edition, place of publication, date of publication and 
inclusive page numbers of the cited piece.

Example: Whitsett JA, Pryhuber GS, Rice WR. Acuteres piratory disorders. 
In: Avery GB, Mac- Donald MG (eds). Neonatology: Pathophysiology and 
Management of the Newborn, 5th ed. Philadelphia, Lippincott Williams & 
Wilkins, 1999;505-15.

TABLES, GRAPHICS, FIGURES, AND IMAGES

All visual materials together with their legends should be located on separate 
pages that follow the main text. Original documents such as films, ECG 
records must not be delivered. All cost related to colored printouts shall be 
covered by the authors’ own expenses.

Images: Images (pictures) should be numbered and include a brief title. 
Permission to reproduce pictures that were published elsewhere must be 
included. All pictures should be of the highest quality possible, in JPEG format, 
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Editorial

Dear Readers,

We are happy to welcome you to the last issue of The Journal of Pediatric Research in 
2018.

We present to you 14 articles including 7 research articles and 7 case reports in the 
fourth issue of 2018. These articles have been written in different disciplines. The first 
research we present is “Seasonal variation of vitamin D via several parameters in ado-
lescents”. This article emphasizes the importance of vitamin D. The next research artic-
le is about the oral and dental health status in hemophilic children and adolescents. We 
believe that the other research articles in this issue will also contribute to the literature. 
In addition, the case reports in this issue are rare and interesting cases in the literature 
such as “Bannayan-Riley-Ruvalcaba syndrome”, “Stenotrophomonas maltophilia sep-
sis presenting with perianal cellulitis” and “Renal lymphangiectasia”. The number of 
articles sent to our journal within the last year has increased. All articles are carefully 
evaluated by the editorial board and we work with great effort. As a result of this effort, 
we hope The Journal of Pediatric Research is to be in the Pubmed and SCI index in the 
next year.

We would like to acknowledge the members of our editorial board, reviewers, authors 
and Galenos Publishing House for preparing the fourth issue of 2018. We look forward 
to seeing your scientific research articles in our future issues.

We hope you benefit from these articles.

Best wishes and a happy new year.

Feyza Koç, MD, Associate Professor of Pediatrics,
Ege University Faculty of Medicine, 

Department of Pediatrics, İzmir, Turkey
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Introduction

Vitamin D plays a role in the growth of bone and bone 
mineralization. The bone developments during adolescence 
accelerate in a short period of time. This increased metabolic 
demand suggests an increased need for calcium (Ca) and 
vitamin D. Low vitamin D and Ca intake, together with 
dark skin pigmentation and lack of sunlight exposure may 
predispose this age-group to nutritional rickets. Vitamin D 
plays not only an essential role in maintaining healthy bone 

growth but also in reducing the risk of chronic diseases such 
as autoimmune diseases, malignancies, cardiovascular and 
infectious diseases (1). Vitamin D deficiency is a common 
entity in children and adolescents who are dark skinned and 
on vegetarian or unusual diets. The usage of anticonvulsant 
or antiretroviral medications, malabsorptive conditions, 
residence at higher latitudes, the winter season and other 
causes of low sun exposure are also associated with Vitamin 
D deficiency (2-4). Standards for defining vitamin D status 
in healthy children and adolescents are based on the 2016 

ABS TRACT
Aim: Vitamin D in adolescents reveals that subclinical vitamin D deficiency is continuously increasing worldwide. The aim of this study was to 
investigate the prevalence of vitamin D and subclinical vitamin D deficiency and risk factors among adolescents in the summer and winter seasons in 
İzmir.
Materials and Methods: The medical records of 90 adolescents were reviewed regarding their vitamin D status in the summer and winter seasons. 
Blood samples were obtained from 90 adolescents at the end of summer and the end of winter. These samples were assessed for calcium (Ca++), 
phosphorus, magnesium (Mg), parathyroid hormone, alkaline phosphatase and 25-hydroxyvitamin D concentrations. The subjects were divided into 
two groups; the first group consisted of the patients who were assessed for vitamin D levels and the other laboratory measurements at the end of 
winter (n=46), the second group consisted of the patients who were assessed for the same laboratory features at the end of summer (n=44). The two 
groups were compared in terms of demographic, clinical and laboratory characteristics.
Results: Among the 90 patients enrolled in the study, 41 (45.5%) were males and 49 (54.5%) were females. The median age was 11±4 years. Vitamin D 
deficiency percentages of the study group for the end of the winter period was 60.8% and for the end of the summer period was 6.8% but this was not 
statistically significant. Vitamin D insufficiency percentages of the winter group were higher than the summer group (93.2% vs. 39.2%, p>0.05). There 
were no differences between the groups in terms of laboratory findings concerning Ca, Mg and the other bone parameters.
Conclusion: Contrary to the expected, we did not detect a seasonal difference in vitamin D levels in adolescents. Although laboratory findings were 
not found to be statistically significant in terms of vitamin D levels, we can state that the level of vitamin D in the winter season might be lower than 
the summer season. Therefore, it should be kept in mind that vitamin D insufficiency is more frequent at the end of the winter season and seasonal 
differences in the adolescent population should be considered during measurement.
Keywords: Vitamin D, seasonal variation, adolescents
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Global Consensus recommendations and upon serum 
concentrations of 25-hydroxyvitamin D (25-OHD): Vitamin D 
sufficiency is defined as 20 to 100 ng/mL (50 to 250 nmol/L), 
Vitamin D insufficiency is defined as 12 to 20 ng/mL (30 to 
50 nmol/L), and Vitamin D deficiency is defined as <12 ng/
mL (<30 nmol/L) (5,6). Due to the fact that the prevalence 
of vitamin D deficiency or insufficiency might be changeable 
with respect to different countries, subpopulations, different 
ethnic and socio-economic features, the exact prevalence 
is not clear. However, reports have stated that the overall 
prevalence of vitamin D deficiency in the pediatric age range 
is about 15 percent (4,7,8). 

Studies regarding vitamin D in adolescents have revealed 
that subclinical vitamin D deficiency is continuously 
increasing worldwide. Many factors appear to be important 
in this pathogenesis such as obesity, living in temperate 
climates, lack of sunlight exposure, darkly pigmented skin 
and also social and religious customs that prevent sunlight 
exposure. However, even in sunshine rich countries, vitamin 
D deficiency can develop. Manios et al. (9) reported that 
sub-populations at highest risk are girls in urban/semi-urban 
areas during the spring months, thus indicating the need for 
effective initiatives to support adequate vitamin D levels in 
these population groups. 

Subclinical vitamin D deficiency (Vitamin D insufficiency) 
is characterized by an inadequate vitamin D level with non-
specific clinical symptoms. Because these cases are either 
under diagnosed or missed, subclinical vitamin D deficiency 
is one of the most common undiagnosed medical conditions 
in the world (10).

The diagnosis of vitamin D deficiency is based on a 
combination of clinical features (which may include bone 
pain and tenderness, carpopedal spasms, diffuse limb pains, 
deformities of the lower limbs and generalized weakness, 
fractures, etc.), laboratory results, and radiologic findings. 
Those patients with nutritional osteomalacia have a very low 
serum 25-OHD [<10 ng/mL (25 nmol/L)], low to low-normal 
serum Ca and phosphate, and high parathyroid hormone 
(PTH) and alkaline phosphatase (ALP) (both total and bone-
specific) levels. Radiographic evidence shows a widening of 
the growth plate with impaired mineralization. 

The studies have reported that the risk of vitamin D 
deficiency could be related to many risk factors. The current 
study aimed to investigate the frequency of vitamin D 
insufficiency and vitamin D deficiency and the risk factors 
among adolescents in the summer and winter seasons in İzmir, 
which is located in the west of Turkey and is a sunshine rich city. 

Materials and Methods

Study Group
We evaluated 90 adolescents (aged between 10-18 

years) who presented for various reasons at the outpatient 

clinic of Ege University Children’s Hospital between July and 
September 2011 and between January and March in 2012. Those 
patients with chronic illness or use of medications known of 
affect bone metabolism were excluded. The protocol for the 
study was approved by the Ethical Committee and informed 
consent was obtained from the parents or guardians of all 
eligible children. 

The subjects were divided into two groups; the first group 
consisted of those patients who were assessed for vitamin 
D levels and the other laboratory measurements at the end 
of winter, the second group consisted of those patients who 
were assessed for the same laboratory features at the end of 
summer. Demographic variables including age, sex, ethnicity, 
height and weight were recorded on a standard case report 
form for all patients. All of the participants were questioned 
about their nutritional intake (Ca and vitamin D) and physical 
activity (hours per week and time engaged in outdoor 
activities). The questionnaires included an assessment of 
Ca and vitamin D intake (dietary and supplements). Daily 
acidic beverage consumption was also assessed. The outdoor 
physical activity and dressing styles for female patients were 
determined as normal or covered completely with traditional 
clothing. Daily sun exposure and sunscreen usage were 
evaluated in patients. The two groups were compared in 
terms of demographic, clinical and laboratory characteristics.

Laboratory Investigations

Blood samples were obtained from 44 adolescents at the 
end of summer and 46 at the end of winter. Samples were 
assessed for Ca++, phosphorus (P), magnesium (Mg), PTH, 
ALP and 25-OHD concentrations. Serum Ca, P and ALP were 
measured spectrophotometrically. Total 25-OHD levels in the 
sera were measured by a chemiluminescence immunoassay 
method (Diasorin Inc, Stillwater, MN). This assay uses an 
antibody that is able to detect both forms of 25-OHD (D2 and 
D3). The normal range for PTH is 10-55 pg/mL. 

The patients were divided into 3 diagnostic categories 
according to their serum 25-OHD concentrations: Vitamin 
D insufficiency 15-20 ng/mL; Vitamin D deficiency 15 ng/
mL or less; severe Vitamin D deficiency 8 ng/mL or less. The 
definition of Vitamin D deficiency; serum 25-OHD levels of 
15 ng/mL or less had elevated serum PTH concentrations. 
Subclinical vitamin D deficiency is characterized by an 
inadequate vitamin D level without overt specific signs and 
symptoms referred to altered mineral homeostasis. 

Statistical Analysis

Statistical analyses were performed using IBM SPSS 
version 21.0 for personal computers (Chicago, IL, USA). The 
subjects were divided into two groups: the first group was 
those patients who were assessed for vitamin D levels and 
the other laboratory measurements at the end of winter 
(n=46), the second group was those patients who were 
assessed for the same laboratory features at the end of 
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summer (n=44). The Shapiro-Wilk test was used to check 
the normality assumption of the continuous variables. χ² 
test was used to compare categorical data. In cases of non-
normally distributed data, the Mann-Whitney U test was 
used to determine whether the difference between the two 
groups was statistically significant. The Student’s t-test was 
used for continuous variables that were normally distributed. 
For correlation, the Pearson correlation analysis was utilized. 
A value of p<0.05 was considered as statistically significant.

Results   

In this study, 90 adolescents ≤18 years of age who were 
admitted with various reasons to the outpatient clinics were 
accepted into the study. The median age of all patients in 
the study was 11±4 years. The subjects were divided into 
two groups; the first group consisted of those patients who 
were assessed for vitamin D levels and the other laboratory 
measurements at the end of winter (n=46), the second group 
consisted of those patients who were assessed for the same 

laboratory features at the end of summer (n=44). The two 
groups were compared in terms of demographic, clinical and 
laboratory characteristics.

Table I shows the demographic characteristics and 
laboratory results of adolescents who were evaluated at the 
end of winter and summer. The mean age of the participants 
of the winter group was 12.5±2.6 years and of the summer 
group 11.3±2.1 years. When the two groups were compared 
in terms of age, there was a significant statistical difference 
(p<0.05). 

Of the winter and summer groups, 45.7% and 45.5% 
were male, respectively. There was no significant difference 
in gender (p>0.05). The median vitamin D levels were as 
follows; for the end of the winter period; 28.1±16.9 nmol/L 
and for the end of the summer period; 25.4±19.2 nmol/L. 
This parameter is not statistically significant for the groups 
(p=0.288). The Vitamin D deficiency percentage of the study 
group for the end of the winter period was 60.8% and 
for the end of the summer period, it was 15.9% but this 
was not significantly statistically significant. The Vitamin D 

Table I. The demographic characteristics and laboratory results of the adolescents

End of Winter group (n=46) End of Summer group n=44) p value

Demographic data 

Age, years (mean ± SD) 12.5±2.6 11.3±2.1 0.016*

Gender 
Male, n (%)
Female, n (%)

21 (45.7)
25 (54.3)

20 (45.5)
24 (55.5) 0.985†

Exposure to sunlight, minute (mean ± SD)  96.7±69.5 100.6±94 0.622*

Traditional clothing (mother), n (%)
Yes
No

26 (56.5)
20 (43.5)

20 (45.5)
24 (54.5)

0.399†

Acidic beverage consumption, n (%)
Yes
No

29 (63.1)
17 (36.9)

28 (63.6)
16 (36.3)

1.0‡

Sunscreen use, n (%)
Yes
No

7 (15.3)
39 (84.7)

7 (15.9)
37 (84.1)

0.928†

Daily physical activity (h/week) (mean ± SD) 1.7±1.3 2.5±2  0.082*

Laboratory Findings

Ca (mg/dL), median, (IR) 9.8 (0.6) 9.9 (0.5) 0.119*

P (mg/dL), median, (IR) 4.6 (0.9) 4.9 (0.5) 0.149*

Mg (mg/dL), median, (IR) 2.1 (0.3) 2.1 (0.2) 0.461*

ALP (U/L), median, (IR) 200 (142) 199 (98) 0.386*

PTH (pg/mL), median, (IR) 42.4 (24.5) 43.2 (19.5) 0.283*

Vitamin D level (nmol/L), median, (IR) 28.1±16.9 25.4±19.2 0.288*

Vitamin D insufficiency, n (%) 41 (93.2) 18 (39.2) 0.082†

Vitamin D deficiency, n (%) 28 (60.8)  7 (15.9) 0.387†

*Mann-Whitney U test; †chi-square test; ‡Fisher’s exact test; SD: Standard deviation, Ca: Calcium, IR: Interquartile range, P: Phosphorus, Mg: Magnesium, ALP: Alkaline 
phosphatase, PTH: Parathyroid hormone



174

Gözüoğlu et al. 
Seasonal Variation of Vitamin D

insufficiency percentage of the summer group was higher 
than the winter group (93.2% vs. 39.2%, p>0.05). The 
frequency of vitamin D deficiency was significantly higher in 
girls (10.2%) than in boys at the end of the summer group 
(p=0.042, data not shown). However, the end of the winter 
group had no difference in terms of gender. There were also 
no differences between the groups in terms of laboratory 
findings including Ca, Mg and the other bone parameters.

The mean sun exposure time of the two groups was 
similar. Traditional clothing (covering the entire body except 
the face and hands) was very rare for both study groups 
(3.5% and 5.9%, data not shown). However, almost half of 
the subjects’ mothers used the traditional clothing. The daily 
use of Ca was determined to be mostly low in both groups; 
for summer, it was 3.7% and 4.2% (not shown) for the winter 
group. When the groups were analyzed for acidic beverage 
consumption, its frequency was similarly high in both groups 
(63.6% for summer and 63.1% for winter). Sunscreen use was 
slightly higher in the summer group than in the winter one 
(15.9% vs. 15.3%). The mean daily physical activity of both 
groups was similar (for summer 1.7 hrs and for winter 2.5 hrs 
daily, p=0.082). 

Discussion

In this study, we evaluated whether there is a significant 
difference of vitamin D status in terms of a seasonal pattern 
and whether there is an association between several other 
factors and vitamin D deficiency. The vitamin D in our 
populations of adolescents showed a high percentage 
(34.4%) in İzmir, Turkey. The relative prevalence of vitamin 
D deficiency, insufficiency and sufficiency varies in different 
studies according to the different cut-offs for specifying the 
optimal vitamin D status. It is reported that the prevalence 
of both vitamin D deficiency and insufficiency increased in 
10-15 years from 22% to 41% between 1988 and 2004, with an 
increase in the prevalence of subclinical vitamin D deficiency 
from 53% to 71% in United States of America (USA) (11). A 
systematic review (168.000 participants) reported that 88.1% 
of the participants had mean 25-OHD values below 75 nmol/L, 
37.3% had mean values below 50 nmol/L and 6.7% had mean 
values below 25 nmol/L (12). Cashman et al. (13) stated that 
13.0% of the 55.844 European individuals had serum 25-OHD 
concentrations <30 nmol/L on average in the year, with 
17.7% and 8.3% in those sampled during the extended winter 
(October-March) and summer (April-November) periods, 
respectively. Another study conducted by Karagüzel et al. (14) 
reported that the prevalence of vitamin D deficiency was 93% 
during spring and 71% during autumn in 746 healthy students 
aged between 11 and 18 years. They also declared that the age, 
sex and Ca level were found to be independent predictors for 
vitamin D deficiency and that vitamin D deficiency was higher 
in girls than boys (87%, 78%, respectively). In Beirut, a study 

reported that vitamin D deficiency was 65% in the winter 
season and 40% at the end of the summer (15). In our study, 
the vitamin D level of the winter group was 28.1 nmol/L and 
the summer group was 25.4 nmol/L and the winter group 
was 60.8%, there was no statistical significance in both 
groups. However, vitamin D insufficiency at the end of winter 
was prominently higher than the summer group. We could 
not find any relationship between the seasonal pattern and 
the other factors. Moreover, the girls who wore traditional 
dress covering the entire body had concentrations not lower 
than 15 nmol/L. In our population, although there was a high 
frequency of vitamin D deficiency, the PTH was within the 
normal range in both groups. 

During the Industrial Revolution, vitamin D deficiency 
appeared in epidemic form in temperate zones where the 
pollution from factories blocked the sun’s ultraviolet rays. 
Thus, vitamin D deficiency is probably the first childhood 
and adolescent disease caused by environmental pollution. 
In terms of the time of exposure to sunlight, as expected, 
the end of our summer group had higher levels than those 
at the end of our winter group, but this was not statistically 
significant. In winter time, due to the fact that there is 
inadequate sunlight, increased pollution and the factor of 
being 32° N, it leads to inadequate production of vitamin D 
in the skin, vitamin D levels are very low during winter (16). 

The link between vitamin D deficiency and rickets is 
well understood. However, subclinical vitamin D deficiency 
may also be detrimental to bone health in childhood. Its 
effects on bone mineralization have the potential to result 
in lower peak bone mass being attained, which could in turn 
contribute to increased fracture risk in both childhood and 
older adult life. Unfortunately, natural foods containing 
vitamin D are limited. To protect bone health in children 
and adolescents and for public health policy, the aim should 
be to ensure sufficient vitamin D intakes in the majority of 
the world population (12). In Turkey, the Ministry of Health 
started free vitamin D supplementation for every infant to 
protect against deficiency and rickets. However, there is no 
national vitamin D fortification program in children and 
adolescents with a vitamin A deficiency who have a tendency 
to skeletal disorders. The Endocrine Society clinical practice 
guideline recommends that infants and children aged from 
0-1 year require at least 400 IU/d (IU=25 ng) of vitamin D 
and children 1 year and older require at least 600 IU/d (17). 
Vitamin D deficiency is common in our rural and urban areas 
among adolescents so we believe that they need vitamin D 
supplementation regularly.

Increased PTH levels associated with low vitamin D levels 
have been known for a long time. A study reported that 
there is a negative correlation between 25-OHD and PTH. It 
has also been reported that an increase in PTH level occurs 
at 25-OHD levels between 25 and 82.5 ng/mL (7,34-37) and 
serum PTH levels start to rise as 25-OHD levels decline below 
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35.8 nmol/L (14). In our study, we could not find a correlation 
between PTH and vitamin D levels in the two groups via 
Pearson correlation analysis.

The determination of a winter-time subclinical vitamin 
D insufficiency of 39.2% is in agreement with the findings 
of another study from Turkey (18). Our healthy adolescent 
population findings show a problem even in the sunny 
climate of Turkey. The relationships between vitamin D 
and Ca intakes of adolescents indicates that an adequate 
daily Ca intake is important and provides protection to our 
adolescents from insufficiency. Akman et al. (19) evaluated 
849 healthy children between 1-16 years and they found that 
the prevalence of vitamin D deficiency (<20 ng/mL) was 
8% and that of vitamin D insufficiency was 25.5% in the 
population investigated. Also, they reported that the average 
daily intake of Ca was especially low in the >8-year-old age 
group (<1300 mg/day) similar to our study. In our current 
study, the daily Ca intake was low in 60.3% of all patients 
and 63.3% consumed acidic beverages. Similar to our study, 
Akman et al. (19) revealed that the intake of Ca was found to 
be low, especially in school children and adolescents. Previous 
studies conducted in two urban areas of Turkey reported that 
the daily Ca intake was found to be very low (266 mg/day) in 
adolescent girls (18).

There were no statistically significant differences in the 
laboratory results between the two groups. There were 
also no statistically significant correlations between serum 
vitamin D status and subjects’ diet, periods of exposure to 
sunlight, the use of sunscreen, regular physical activities, 
traditional clothing of mothers or clothing style in our study. 

There are several limitations of the present study. The 
major one is that the present study is focused on only 90 
healthy adolescents, so the study sample population size was 
small. Another limitation is that the study was conducted in 
western Turkey; thus, our results are not necessarily true for 
the entire Turkish population and all geographical regions. 

Our findings suggest that vitamin D deficiency and 
insufficiency is an important problem among apparently 
healthy Turkish adolescents especially at the end of the 
winter period and especially for females. We recommend 
supplemental vitamin D intake and outdoor activities 
for sunlight exposure to improve the vitamin D status of 
adolescents. We also suggest that vitamin D supplementation 
should be necessary for adolescents, and the guidelines 
should be modified for children and adolescents in terms of 
adequate vitamin D intake in Turkey.
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Introduction

The development of the kidney is associated with an 
increase in the number of nephrons. The kidneys of infants 
with low birth weight are smaller due to the small number of 
glomeruli and nephrons (1).

The number of nephrons and glomeruli was determined 
before birth using a biological variation (1). The development 
of nephrons has been observed to be completed at 32-34 
weeks of gestation, and post-partum nephron development 

does not occur in babies (2,3). The number of nephrons varies 
from person to person, although it is believed that there are 
about a million nephrons per kidney in humans (4). Since the 
kidney parenchyma contains glomeruli and kidney filtration 
systems, the measurement of renal parenchymal thickness is 
believed to be a more sensitive indicator of kidney growth (5). 
Some diseases such as renal cystic diseases, vesicoureteral 
reflux and ureteropelvic junction obstruction and also genetic 
background affect renal parenchymal thickness. In previous 
studies, intrauterine parenchymal growth was evaluated by 
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measuring renal parenchymal thickness (6). In addition, renal 
parenchymal thickness in low birth weight infants versus 
normal birth weight infants has been investigated (1).

A correct evaluation of kidney size is very important 
for clinical diagnosis and treatment. In several diseases, 
changes occur in the size and morphology of the kidneys. It 
is important to follow up the kidney dimensions of patients 
ultrasonographically (USG) in cases such as recurrent urinary 
tract infections, vesicoureteral reflux and neurogenic bladder. 
Acute kidney damage (AKD) is a common disorder and often 
has a severe outcome in neonatal intensive care units. The 
incidence of AKD in newborns is related to the gestational 
week, birth weight, postnatal weight and the facilities of 
the neonatal intensive care unit which affects the prognosis 
(7). Such diseases can affect renal morphology and size by 
causing parenchymal atrophy or hypertrophy. Kidney length 
is the quantitative measurement that is most often used 
for comparing results determined in accordance with the 
follow-up study of renal size standards (8-10). Therefore, 
renal evaluation of healthy newborns is very important to 
understand pathological changes. 

Hence, US imaging has been regarded as the gold standard 
for the evaluation of renal morphology in newborns. A 
number of studies have been conducted to determine the 
normal range of kidney size using sonography. To the best of 
our knowledge, there has been no study with a large sample 
size investigating the morphology of kidneys, including “renal 
medullary pyramid length, kidney size and parenchymal 
thickness” in newborns. Measurements of the kidneys of 
children and adults have been established using US previously 
(8,11-14); however, there are limited available data on neonatal 
renal dimensions and the length of medullary pyramids. 

The primary purpose of the present study was to 
investigate the relationship between neonatal kidney 
dimensions and medullary pyramid thicknesses (MPTs) 
according to the weight, length (NL) and body mass index 
(BMI) of newborns in a large series.

Materials and Methods

Study Population
The study patients were sampled from the patient 

population treated at the Department of Neonatology in the 
University of Health Sciences, Training and Research Hospital, 
Trabzon between January 2016 and September 2016. A total 
of 249 individuals were seen in our Radiology department, 
and renal US evaluation was performed for those full-term 
babies (i.e. having completed 37 weeks of gestation) without 
urinary tract symptoms or underlying renal problems. Infants 
with congenital chromosomal abnormalities, those born 
by caesarean section and those small for gestational age 
were excluded. A total of 12 infants were excluded from 
the study because of abnormalities incidentally detected by 

sonographic evaluation (7 hydronephrosis, 1 nephrocalcinosis 
and 4 surrenal haematoma). Finally, a total of 237 infants [128 
(54.0%) boys and 109 (46.0%) girls] were evaluated.

The study was approved by the local Institutional Review 
Board, and all participants’ parents provided written informed 
consent. This prospective, single-institution study was 
conducted in compliance with the Declaration of Helsinki 
and the good clinical practice guidelines of the Ministry 
of Health of Turkey. The study was approved by the Local 
Ethics Committee of Kanuni Training and Research Hospital, 
Trabzon, Turkey (approval number: 2016/10 date 09/03/2016).

All ultrasound examinations were performed within 
the first month after birth using an Aplio 500 ultrasound 
machine (Toshiba Medical Systems, Co., Ltd., Otawara, Japan) 
equipped with linear 4.8- to 11-MHz transducers. All the 
examinations were performed by a radiologist (H.A.A.K.) 
with more than 10 years of experience in neonatal imaging. 
The examinations were performed according to international 
recommendations and guidelines for the safe use of 
diagnostic ultrasound in medicine (15).

Ultrasound Imaging

After breastfeeding from the mother, the babies were 
made to relax and prepared for the US examination. A clean 
examination bed was prepared before each examination 
for the protection of babies against contamination. Probes 
containing baby skin solutions with no harmful effects were 
used for disinfection. For the comfort of the newborns, bottle 
warmers were used to maintain a constant body temperature 
to make the ultrasound procedures more comfortable. 

We initially started with B-mode sonographic imaging 
using an Aplio 500 ultrasound machine (Toshiba Medical 
Systems, Co. Ltd, Otawara, Japan) equipped with linear 4- to 
9-MHz transducers. The aim of using linear transducers was 
to detect more detail in the anatomic images. After selecting 
the linear transducers, we selected the neonatal abdomen 
mode and then selected wide screen trapezoid mode for 
visualizing the upper and inferior pole of the kidney at the 
same time with a best resolution. The depth was zoomed in 
to adjust for a perfect image of the medullary pyramids. If 
necessary, we increased the focus degree but not the number 
of foci that were placed at the level of kidney. Finally, we 
adjusted for a perfect view of the neonatal kidney.

The patient was placed in the contralateral decubitus 
position over a special pillow that was built for the comfort 
of the babies. Greyscale US evaluation of both kidneys was 
performed in standard transverse and longitudinal planes. 
The maximum vertical and transverse dimensions of each 
kidney were measured by the examiner (Figure 1). 

Renal medullary pyramid length was also measured in the 
longitudinal plane. Echogenicity and incidental pathologies 
were evaluated.

Ata Korkmaz and Kader. 
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Statistical Analysis

Statistical analysis was conducted using SPSS 22.0 
statistical software.

Continuous variables were expressed as mean ± 
standard deviation, and categorical variables were expressed 
in percentages. Regression analyses were performed to 
determine the independent factors for renal parameters. 
Multiple linear regression analysis was performed to analyze 
the relationship between USG measurements and somatic 
measurements. Pearson’s correlation test was used to 
evaluate the correlations of continuous variables, and p 
values <0.05 were considered as statistically significant.

Results

A total of 237 term newborns comprising 109 (46%) 
girls and 128 (54%) boys were evaluated in this study. Mean 
gestational age, weight and height of the term infants were 
39.2±1.01 weeks, 3.534±519 g and 50.6±1.08 cm, respectively. 
The clinical and demographic characteristics of the patients 
are shown in Table I.

Mean head circumference (HC), abdominal circumference 
(AC) and BMI were 35.6±0.90 cm, 38.0±2.26 cm and 
0.22±0.02, respectively. 

A significant association was observed between right 
kidney length (RKL) and neonatal weight (NW) (r=0.259, 
p<0.0001). Furthermore, the relationship between right 
kidney width (RKW)-NW (r=0.382, p<0.0001) and right 
kidney parenchymal thickness-NW (r=0.241, p<0.0001) was 
also statistically significant.

Other neonatal clinical variables such as NL, HC, BMI and 
AC also showed a statistically significant association between 
both kidney diameters apart from the right kidney MPT.

The regression analysis graphs depicting the relationships 
between left kidney length (LKL)-NL and RKW-NW are shown 
in Figure 2,3. 

The correlation results between renal parameters 
and clinical variables are shown in Table II. Regarding the 
independent factors for renal parameters, the regression 
analyses revealed that NW (95% CI: 0.000-0.004, p=0.029) 
and HC (95% CI: 0.120-1.704, p=0.024) were independent 
markers of RKL. In addition, NL (95% CI: 0.780-2.546, 
p<0.0001) was found to be an independent marker of LKL.

Discussion

The present study has shown that renal dimensions, 
parenchymal thickness and left kidney MPT are related to 
the BMI and weight of the infant. The size of the kidneys and 
the medullary parenchymal thickness showed no association 
with age in the first 30 days of life.

The renal parenchyma consists of the renal cortex and the 
medullary pyramids. These structures may also be evaluated 
using computed tomography or magnetic resonance 
imaging (MRI), as well as by ultrasound (12,13). MRI, which 
is an expensive imaging modality, is particularly difficult 
to administer in children because of the requirement of 
sedation. Conversely, US is a non-invasive, cost-effective and 
easily accessible imaging modality that can be used for the 
rapid evaluation of neonatal kidneys. US also does not involve 
ionizing radiation (11).

Ata Korkmaz and Kader. 
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Table I. The clinical and demographic characteristics of patients 

Variables Mean ± SD

Age (week) 39.2±1.01

NW (g) 3534±519 

NL (cm) 50.6±1.08

HC (cm) 35.6±0.90 

BMI (cm) 0.22±0.02 

AC (cm) 38.0±2.26 

RKL (cm) 45.01±4.83

RKW (cm) 21.20±3.20

RKPT (cm) 9.1±1.10

RKMPT (cm) 5.60±3.20

LKL (cm) 45.17±5.82

LKW (cm) 21.34±2.86

LKPT (cm) 9.27±1.06

LKMPT (cm) 5.86±1.07

SD: Standard deviation, NW: Neonatal weight, NL: Neonatal length, HC: Head 
circumference, BMI: Body mass index, AC: Abdominal circumference, RKL: Right 
kidney length, RKW: Right kidney width, RKPT: Right kidney parenchymal thickness, 
RKMPT: Right kidney medullary pyramidal thickness, LKL: Left kidney length, LKW: 
Left kidney width, LKPT: Left kidney parenchymal thickness, LKMPT: Left kidney 
medullary pyramidal thickness

Figure 1. Gray scale evaluation method for neonatal kidney. The maximum 
vertical A) and transverse B) dimensions, parenchymal thickness C) of 
kidney was measured (D) of kidney was  measured
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In newborns, physical examination methods such as 

palpation and percussion are inadequate to evaluate kidney 

size. Radiography, intravenous pyelography and radionuclide 
studies are not preferred in routine practice for the evaluation 
of neonatal kidneys due to radiation risks and difficulties 
in application. In addition, renal diameters assessed by 
conventional radiological investigations other than US may 
be about 16% larger than their actual size. Several factors 
may be responsible for this oversizing, such as the centration 
of the tube and the change in distance from the patient 
(photographic magnetization) or because of respiration, the 
osmotic effect of the contrast agent (chemical magnetization) 
or various other reasons such as renal axis variations. 

A previous study reported that weight indicated the 
best correlation with neonatal kidney measurements in the 
first week of life (16). However, only 1-week newborns were 
included and renal parenchymal thickness and MPT were not 
evaluated in that study. Furthermore, although HC, AC and 
BMI are important measurements for the evaluation of infant 
development in newborn intensive care units, that study did 
not include these parameters.

Some studies have reported that renal parenchymal 
thickness might be used as a measure of renal growth in 
low birth weight infants versus normal birth weight infants 
(1). However, the smallest functional unit of the kidney is 
the renal glomerulus and the renal glomerulus present in 
the cortex. The renal parenchymal thickness is the sum of 
the thicknesses of the cortex and the medullary pyramids. 
Therefore, MPT must also be assessed to calculate the 
functional unit, i.e. the cortex.

There is little information regarding the relationship 
between MPT and BMI. Eze et al. (17) found a weak correlation 
between MPT and BMI and a moderate positive correlation 
between MPT and weight. However, we did not find any 
association between MPT and BMI in our study. There may 
be several explanations for this discrepancy. First, the study 
populations are different. Eze et al. (17) included patients aged 
up to 18 years, and neonatal populations accounted for a very 
small proportion of that population. In contrast, our study 

Figure 2. Regression graph for left kidney length and neon natal length

Figure 3. Regression graph for right kidney width and neonatal weight

Table II. Correlation between renal parameters and clinical variables

Variables NW (g) NL (cm) HC (cm) BMI (cm) AC (cm)

RKL (cm) r=0.259 r=0.226 r=0.305 r=0.260 r=0.273

RKW (cm) r=0.382 r=0.325 r=0.247 r=0.251 r=0.342

RKPT (cm) r=0.241 r=0.152 r=0.125 r=0.194 r=0.141

RKMPT (cm) r=0.037 r=0.019 r=0.029 r=0.020 r=0.030

LKL (cm) r=0.244 r=0.340 r=0.203 r=0.155 r=0.224

LKW (cm) r=0.381 r=0.274 r=0.216 r=0.325 r=0.368

LKPT (cm) r=0.313 r=0.189 r=0.209 r=0.319 r=0.266

LKMPT (cm) r=0.238 r=0.161 r=0.163 r=0.252 r=0.198

NW: Neonatal weight, NL: Neonatal length, HC: Head circumference, BMI: Body mass index, AC: Abdominal circumference, RKL: Right kidney length, RKW: Right kidney width, 
RKPT: Right kidney parenchymal thickness, RKMPT: Right kidney medullary pyramidal thickness, LKL: Left kidney length, LKW: Left kidney width, LKPT: Left kidney parenchymal 
thickness, LKMPT: Left kidney medullary pyramidal thickness
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population is exclusively neonatal and the population size is 
relatively larger than their study population. Second, genetic 
factors might have a potential impact on the evolution of 
MPT.

Conclusion

In conclusion, we have demonstrated that renal 
dimensional measurements and parenchymal thickness can 
also be used as a marker for evaluating postnatal growth of 
a newborn.

Renal dimensional measurements and parenchymal 
thickness could be a useful method as an indicator of neonatal 
growth. In newborns, kidney measurements are independent 
from postnatal age but related with the development of the 
baby. Therefore, renal nomograms need to be determined 
according to the somatic parameters of neonates.
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Introduction 

Treatment of patients with hereditary hemorrhagic 
conditions is associated with many problems. One of 
these conditions is hemophilia, which is the most common 
recessive x-linked hereditary hemorrhagic condition, with 
these affected patients comprising a sizeable proportion of 
patients with special conditions (1). This disease afflicts males 
at a ratio of 1:10.000 of the world population in all the ethnic 

groups (2). The prevalence of the disease is 1:9.800 of the 
population in Iran (3). 

Hemorrhage from different areas of the oral cavity and 
gingival bleeding might be profuse and continue for a long 
time. Even the physiologic processes of tooth eruption 
and exfoliation might be associated with long periods of 
hemorrhage. Hemophilia pseudo-tumor in the mandible is 
a condition that might occur due to frequent sub-periosteal 
hemorrhage (4). Other oral manifestations, including a high 

ABS TRACT
Aim: Patients with hemophilia need special care and attention in dentistry. Thus, we assessed the oral and dental health status in children and 
adolescents with hemophilia in Rasht, Iran.
Materials and Methods: In this case-control study, 53 hemophiliac patients (A and B), 2-15 years of age, and 53 healthy children were assessed. A 
checklist including demographic data was filled out and the subjects were examined by one dentist. The patients were assessed for modified gingival 
index, plaque index (PI) and Decayed-missing-filled teeth [(DMFT) in permanent teeth and Decayed-missing-filled teeth (dmft) in primary teeth)] 
indices. Data were analyzed with SPSS 19 at a significance level of p<0.05. 
Results: The mean age of the subjects was 10.49±4.21 years in the case group and 10.5±4.07 years in the control group. 92.5% of the patients exhibited 
factor VIII deficiency and the most frequent blood group was A (34%). 63.2% of the subjects in the hemophilia group and 13.2% in the control group 
had a history of bleeding that was significant (p=0.0001). There were significant differences between the two groups in bleeding at tooth eruption 
and exfoliation sites of deciduous teeth (p=0.0001), flossing (p=0.046), toothpick use (p=0.02) and the history of dental education (p=0.014). No 
significant difference was found between dmft and DMFT scores between the two groups but DMFS was significantly higher in the hemophilia group 
(p=0.007). There was also a significantly higher PI in the hemophilia group (p=0.003). 
Conclusion: Considering some unsatisfactory oral health conditions in these patients, dental health care and prevention seems necessary and can be 
effective in the prevention of dental problems, bleedings and complex treatments.
Keywords: Hemophilia, MGI index, DMFT index
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rate of caries and widespread periodontal diseases, mostly 
appear to be secondary due to neglecting the oral cavity due 
to other systemic conditions and bleeding of oral tissues due 
to tooth-brushing. Oral ulcers are the common reason for 
hemorrhage in children with severe forms of hemophilia (2,5). 
Intracranial hemorrhage, might leave serious sequelae and is 
one of the main etiologic factors for death in such children 
(6).

Patients with hemophilia require special attention and 
care during different dental procedures. Given the expenditure 
devoted to such patients annually, it is very important to 
follow different aspects of the health of such patients. 
Therefore, the present study was undertaken to evaluate 
the oral and dental health of children and adolescents with 
hemophilia in Rasht, Iran.

Materials and Methods

In the present descriptive-analytical study, all the 53 
children and adolescents with hemophilia in Rasht, Iran, 
who were 2-15 years of age, were evaluated. In addition, 
a control group (n=53) with no hemophilia, was selected 
from schoolchildren in Rasht, who were matched in relation 
to socio-economic status based on their parents’ jobs and 
educational status, and age and gender with the hemophilia 
group. 

A questionnaire was prepared by the dentist for both 
groups, which consisted of questions about their parents’ 
educational level and job, history of bleeding in the oral 
cavity, the frequency of tooth-brushing, oral hygiene habits, 
history of routine dental visits, dental therapeutic needs 
and the history of regular fluoride therapy. The type of 
hemophilia, the factor level, the laboratory tests [human 
immunodeficiency virus (HIV), hepatitis C virus (HCV) 
antibody and hepatitis B virus surface (HBs) antigen] and the 
blood type of the hemophilia group were also extracted from 
the medical records of the patients.

Clinical evaluations for all the subjects were carried out 
by one operator while the patients were sitting on a chair 
based on the guidelines of the World Health Organization 
(7). Modified gingival index (MGI) and plaque index (PI) 
were used for the evaluation of periodontal status and 
Decayed-missing-filled teeth [(DMFT) in permanent teeth and 
Decayed-missing-filled teeth (dmft) in primary teeth] indices 
were used for the evaluation of dental caries in both groups. 

DMFT and dmft indices were evaluated with the use of a 
blunt explorer and a flat dental mirror with the tactile and 
visual technique (4).

MGI (described by Loe and Silness) was used to evaluate 
gingival inflammation. To this end, examinations were carried 
out with the use of a flat mirror and observation of the 
gingiva with no dental probe. In this context, a five-score 
classification was used as follows:

Score 0 = no inflammation,
Score 1 = mild inflammation: minor changes in the color 

and consistency of the gingiva in all the gingival portions but 
not at all the gingival margins and interdental papillae,

Score 2 = mild inflammation: similar to score 1 but with 
the involvement of all the margins and papillae,

Score 3 = moderate inflammation: shining, rubor and 
edema or hypertrophy of the gingival margins or interdental 
papillae,

Score 4 = severe inflammation: clearly visible rubor, edema 
and hypertrophy of the marginal gingiva and interdental 
papillae in association with spontaneous bleeding, congestion 
and/or ulceration (4). 

O’Leary PI was used to determine PI with the use of 
fuchsin plaque disclosing agent. After the patient has rinsed, 
the dentist examines the four surfaces of each tooth (except 
the occlusal surface) for accumulation of stain at the dento-
gingival junction. After all teeth are examined and scored, 
the index is calculated by dividing the number of plaque 
containing surfaces by the total number of available surfaces. 
(8).

Statistical Analysis 

Data were analyzed with SPSS 19 at a significance level 
of p<0.05 with chi-squared test, Kolmogorov-Simonov test, 
Mann-Whitney U test, Fisher’s exact test and Kruskal-Wallis 
test.

Ethical Approval

All procedures performed in studies involving human 
participants were approved by the Ethics Committee of 
Dental School, Guilan University of Medical Sciences and 
with the 1964 Helsinki declaration and its later amendments 
or comparable ethical standards. Therefore, all the parents 
of the participants gave informed consent for inclusion in 
this study.

Results

The subjects consisted of 52 boys (98.1%) and one girl 
(1.9%) in each group. All the 53 patients with hemophilia 
were negative for HIV, HCV antibody and HBs antigen (which 
was not possible for the control group subjects).

Figure 1 presents the frequencies of bleeding in the oral 
cavity in both the control and hemophilia groups. Chi-squared 
test revealed that the history of bleeding in the whole oral 
cavity (p=0.0001), tooth eruption site (p=0.0001) and tooth 
exfoliation site (p=0.0001) were significantly higher in the 
hemophilia groups.

Figure 2 presents the frequencies of oral and dental 
hygiene habits in the two groups. Chi-squared test revealed 
that the use of dental floss and toothpicks in the children and 
adolescents with hemophilia was significantly less frequent 
than that in the control group (p=0.046, p=0.02).

Salem et al. 
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In addition, the frequency distributions of dental 
anomalies (p=0.67), fluorosis (p=0.49), hypoplasia (p=1.0) 
and treatment needs (p=0.49) were evaluated in the two 
groups and no significant differences were detected between 
them. 96.2% of the subjects in the control group and 100% 
of the patients with hemophilia required dental treatment. 
The most required services in the hemophilia group were 
caries-stopping care (83%) and prevention (79.2%) and in the 
control group were prevention (92.5%) and caries-stopping 
care (83%) respectively. 

Table I compares the means of dmft, DMFT, Decayed 
Missing Filled Surface in permanent teeth (dmfs), Decayed 
Missing Filled Surface in permanent teeth (DMFS), PI and 
MGI between the two groups. Kolmogorov-Simonov test 
showed that none of the data of the parameters above were 
distributed normally in the two groups. Mann-Whitney U test 
revealed that the means of DMFS and O’Leary index were 
significantly higher in the hemophilia group (p=0.007 and 
p=0.003).

Comparison of the means of MGI, PI, DMFT and dmft 
separately for each hematologic factor in those children 
and adolescents with hemophilia is presented in Table II. 
Kolmogorov-Smirnov test showed that data in relation 
to DMFT and dmft and PI and MGI were not distributed 
normally in subjects with hemophilia (p<0.05). In addition, 
Kruskal-Wallis test showed that only the difference in MGI 
was significant in terms of the hematologic factors (p=0.011).

Table III presents the frequency distributions of 
deficiencies of different factors and factor levels in children 
and adolescents with hemophilia in the present study. 
The greatest deficiency was related to factor VIII (92.5%), 
followed by factor IX (5.7%) and factor VII (1.8%). Also, the 
most frequent factor level of deficiency was <1% (52.8%), 
followed by 1-5% (26.4%) and >5% (20.8%).

Discussion 

The oral manifestations in patients with hemophilia 
appear in different forms. Hemorrhage from different parts 
of the oral cavity and from the gingiva might be profuse and 
continue for a long time. Even the physiologic processes of 
tooth eruption and exfoliation might be associated with 
long-term hemorrhage.

In the present study, the highest rate of hemorrhage in 
patients with hemophilia were related to the exfoliation of 
deciduous teeth and tooth eruption, followed by bleeding 
from the gingiva, maxillary frenum and tongue, in descending 
order.

Those subjects with hemophilia used brushes and dental 
floss at a significantly lower frequency compared to the 
control group, which might be due to fears of bleeding 
in the oral cavity; however, there were no significant 
differences between the two groups in relation to the use of 
mouthwashes, fluoride therapy and dental visits.

In addition, the dmfs index was not significantly different 
between the two groups, which might be attributed to the 
high prevalence rate of interproximal caries in deciduous 
teeth. However, the DMFS index in those children and 

Table I. The characteristics of the two study groups

p valueControl

Mean ± SD

Hemophilia

Mean ± SD

0.1121.98±2.512.75±2.71DMFT

0.0072.03±4.053.79±4.1DMFS

0.663.13±3.212.83±3.06dmft

0.256.58±7.334.9±6.2dmfs

0.00372.78±18.9481.87±15.43The O’Leary index

0.31.75±1.11.86±0.8MGI

SD: Standard deviation, DMFT: Decayed-missing-filled teeth, MGI: Modified 
gingival index

Figure 1. The frequencies of bleeding from the oral cavity in the control 
and hemophilia groups

Figure 2. The frequencies of oral and dental hygiene habits in the two 
study groups
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adolescents with hemophilia was significantly higher than 
that in the control group (3.79 vs. 2.3), indicating the presence 
of multi-surface caries in subjects with hemophilia, which 
might be attributed to the lower rate of use of dental floss 
and toothpicks.

A higher DMFS index in patients with hemophilia compared 
to the control group might be attributed to coagulation 
problems in patients with hemophilia; therefore, these 
patients prefer soft foods and liquids to decrease the risks of 
ulceration of the oral cavity mucosa. However, it should be 
considered that the mucosa in these subjects is not fragile and 
is only prone to bleeding; therefore, the best diet suggested for 
these patients is low-volume soft food with a high content of 
calorie and a low content of carbohydrates (2).

In a study by Salem and Eshghi (9), DMFT, DMFS, dmft 
and dmfs did not exhibit significant differences; however, 
there were more restored teeth in subjects with hemophilia 
compared to the control subjects. The differences between 
results of above mentioned study with ours, may probably 
attributed to lack of specialized dental care centers for 
Hemophilia patients in the city of Rash. As a result, they seek 
care into major Hemophilia dental clinics in other centers. 
Such centers and advanced facilities with free services for 
patients with hemorrhagic problems are available in Tehran 
to solve the health problems that these patients have in 
relation to their oral cavities.

In the present study, 92.5% of the patients with hemophilia 
had factor VIII deficiency and the rest had deficiencies of 
factors VII and IX. The factor levels were <1% in 32.8% of 
the subjects (severe) and 1-5% in 26.7% of the subjects 
(moderate). However, in a study by Noor et al. (10), 75 
subjects (87%) had hemophilia A (47% with mild form and 
30% with severe form) and the rest had hemophilia B (55% 

with mild form and 36% with severe form), indicating a higher 
prevalence of the severe form in Rasht in this age group. 

In addition, in the present study, 96.2% of the subjects in 
the control group and 100% of the subjects with hemophilia 
required dental treatment, indicating poor oral hygiene in all 
groups in the society. Lack of attention to oral hygiene during 
childhood might result in dental and oral complications 
and morphological changes during adulthood, indicating 
the importance of paying more attention to dental care 
in all children. The best healthcare services in all the age 
groups, in both healthy children and children with special 
diseases, including hemophilia, should include attention to 
the prevention of dental diseases. Therefore, in addition to 
a decrease in the complications of oro-dental diseases in 
all age groups, the economic costs, time and morbidity in 
relation to diseases decrease significantly.

The PI in the patients in the hemophilia group might be 
explained by the way such patients brush their teeth and 
their avoidance of toothbrush contact with the gingiva and 
possible hemorrhage after brushing.

These patients comprise a small proportion of the 
population; however, they exert high treatment costs on the 
health systems (9).

Comprehensive hemophilic care consists of all the 

Table III. Frequency distributions of deficiencies of different factors 
and factor levels in children and adolescents with hemophilia

Factor No. Percentage Factor level No. Percentage

Factor VIII 49 92.5 <1% 28 52.8

Factor IX 3 5.7 1–5% 14 26.4

Factor VII 1 1.8 >5% 11 20.8

Total 53 100 Total 53 100

Table II. Comparison of the means of Decayed-missing-filled teeth, dmft, plaque index and Modified gingival index separately for the level of 
each hematologic factor in the children and adolescents with hemophilia

Factor level No. Mean SD p value

DMFT <1% 28 2.35 2.45 p=0.173

1-5% 14 2.28 2.46

>5% 11 4.36 2.26

dmft <1% 28 2.75 2.8 p=0.122

1-5% 14 4.21 3.8

>5% 11 1.27 1.79

O’Leary index <1% 28 80.43 19.6 p=0.818

1-5% 14 83.61 7.43

>5% 11 83.32 10.4

MGI <1% 28 1.96 0.83 p=0.011

1-5% 14 2.14 0.66

>5% 11 1.27 0.64

SD: Standard deviation, DMFT: Decayed-missing-filled teeth, MGI: Modified gingival index
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medical services, including dental services. Prevention of 
dental problems is the main principle in oral care and might 
result in the avoidance of emergency events. Some of these 
procedures consist of brushing of the teeth with a fluoridated 
toothpaste, use of a soft or medium toothbrush, use of 
fluoride supplements, limiting the use of carbohydrates, 
use of non-cariogenic sugars and dental visits at least once 
a month for check-up, fluoride therapy and sealant therapy 
if necessary. At the same time, the health of periodontal 
tissues to prevent hemorrhage and tooth loss is of the 
utmost importance. 

Recommendations 
It is suggested that training sessions be held by the 

authorities for dentists in order to support the health of 
patients with special conditions, especially hemophilia. It 
is helpful to establish a special center for the oral health 
problems of hemophiliacs in Rasht in order to solve their 
problems in this respect. Also, ignoring these patients and 
lack of treatment for such patients by dentists all over 
Gilan Province due to problems in relation to long and 
un-controllable bleeding and avoiding such responsibility, due 
to fears about HIV and HBV etc. necessitate the establishment 
of a center to support these patients in Gilan Province.
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Introduction

Being a parent of an infant or a child who has been placed 
in intensive care is a very difficult experience. Scholars always 
seek a way to reduce this difficult experience for the families. 
Included among the causes of stress for families with a child 
in intensive care are the severity of the disease of the child, 
the need for mechanical ventilation, the appearance of the 
child during this period, the concerns of the family regarding 
the child’s future, the appearance of the intensive care unit 
and its attendant sounds and interventions, the changes 
in the roles family members must assume and the feelings 
of uncertainty and despair. In this situation called a family 
event, most of the parents face psychological negativities 

(1-6). Within the last 20 years, in addition to the studies 
performed that examine the said sources of stress on the 
families, various studies, involving multidisciplinary teams 
and a variety of research methods, have been conducted in 
different cultures and geographic locations that have sought 
to determine the most important needs of the families in 
order to obtain universal and predictable data (7). During the 
critical period, in which the child is in a state of hemodynamic 
imbalance, the nurses may be under the belief that the needs 
of the family are matters that should be handled at a later 
time. However, by determining and fulfilling the needs of the 
family in the early period, at the time the child is admitted to 
the intensive care unit, the negative effects of stress can be 
reduced (7). Meeting needs of parents in accordance with the 

ABS TRACT
Aim: Mothers have different needs, depending on their cultural and religious backgrounds, and these need to be known and acknowledged by the 
pediatric intensive care unit (PICU) professional staff. To date, limited studies have been conducted in Turkey, a majority Muslim country, which 
analyzes the needs of mothers whose children are in PICU. The purpose of this study was to explore parents’ needs in a child hospital’s PICU in Turkey.
Materials and Methods: A descriptive exploratory qualitative study. Individual, semi-structured interviews of a purposive sample of 9 mothers were 
carried out between December 2013 and May 2014. The mothers who were enrolled to participate in the interviews were with an average age of 27.4 
years in PICU of a major children’s hospital in Turkey.
Results: In the content analysis, the main themes of “being sure of receiving the best care, having needs fulfilled, being able to cope with emotional 
feelings” were created. 
Conclusion: This study presents the disruptions during the PICU process, the fact that it is a difficult process for the mothers and they have many 
needs during this process and these needs have to be fulfilled. 
Keywords: PICU, qualitative, Turkish mother, nursing
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principles of the family-centered approach not only provides 
a trust-based relationship between parents and nurses but 
also increases parental satisfaction (1,8,9).

According to Ames et al. (10), the needs reported to be 
most important were “being by the child during his/her care 
and being involved in the care, having trust in the health 
professionals and being informed of the course of the child’s 
health condition and treatment”, while Al-Mutair et al. (11) 
found that “disclosure of information, trust, spiritual care, 
ongoing connection with the patient and involvement in 
and support for the care” were key. Moreover, in another 
study, the parents’ need of trust was found to be much more 
important than the need for physical resources or support 
(12). However, Berube et al. (13) emphasized the need for 
comfort in the pediatric intensive care unit (PICU) in their 
study and stated that families were interested in having the 
security of physical, emotional and psycho-social comfort. 
Intensive care nurses are health professionals who are in 
the best possible position to provide support for patients 
and their families. Nurses provide a sincere and individual 
care that allows them to develop trust-based relationships 
with patients and their families, to assess their needs, and 
to monitor reactions given to changing conditions of the 
patient by the family members (14). The perception of needs 
and expectations of the families differ according to ethnical 
and cultural backgrounds (15,16). According to a systematic 
compilation by Shudy et al. (17) that reviewed six studies, 
parents were shown to have needs ranging from being able 
to communicate with their children, having an understanding 
about the changes in their condition, having a feeling of 
hope and being assured that their children are getting the 
best treatment to being able to maintain the caregiver role, 
strengthening the family relationship and being provided 
with accurate information. In the developing country of 
Turkey, where most of the population is Muslim, one study 
was conducted that focused on this topic. In this study by 
Sülü and Başbakkal (18), the spiritual needs of the mother 
were determined, and other needs, in addition to moral 
support, such as good care, understanding and provision of 
information on the health of the child, were cited as being 
important. 

Materials and Methods

Aim

This study aimed to conduct an in depth, detailed 
examination of the needs of mothers whose children were 
admitted to the PICU. 

Study Design and Setting

To examine these needs, a qualitative research method, 
using a phenomenological design, was chosen for this study. 
The purposeful sampling method used to determine the 

participants resulted in the selection of mothers of nine 
children who were in the PICU. It was determined that only 
a small sample group be used, as qualitative studies require 
that a detailed analysis be made of each case. Inclusion 
criteria used for participation in the study required that the 
mother be the primary care provider of a child who had 
been hospitalized in the PICU for more than 3 days between 
December 2013 and May 2014 and that the mother agreed to 
participate in the study, was able to speak and understand 
Turkish and was older than 18 years of age. The study was 
conducted in a large district hospital with an intensive care 
unit containing 24 beds. The 368-bed-capacity hospital has 
been providing healthcare services in İzmir since 1957. The 
PICU is composed of three sections. In the first section, 
which houses children who are in an overall stable condition 
of health, the children are able to stay with their caregivers. 
Mothers are involved in their child’s care and training and 
preparation for home care are also performed. All types 
of intensive care patients, except those with sepsis, are 
accepted. In the second and third sections, however, constant 
parent companionship is not permitted. In these sections, 
according to hospital regulations, parents are only allowed to 
visit their children two days a week.

Data Collection
As part of the qualitative research method, the semi-

structured interview method was used for data collection. 
The interview form was prepared by examining the relevant 
literature on the experiences of the families whose children 
were treated in the PICU (Table I). The interview consisted 
of five open-ended questions, with the addition of a set of 
alternative questions available at the end of the interview 
form. The interviews were conducted on a date and at a time 
most suitable for the mothers participating in the study, 
and a private room within the PICU was used to ensure that 
the interview was carried out in a comfortable manner. Two 
mothers not involved in the study were interviewed to test 
the intelligibility of the interview questions and the ease 
of being able to answer them. The responses of these two 
mothers were neither recorded nor included in the study. The 
questions found to be difficult to understand and thereby 
hard to answer by these two mothers were rephrased before 
finalizing the interview form. A voice recorder was used, after 

Table I. Interview form

1. What do you think about the appearance of the PICU?
-What do you think about the physical features of the PICU?
2. What are your thoughts on the attitude of the health personnel?
3. What are your needs here, from the time your child was first 
admitted to the PICU to now?
-What are your physical, emotional and social needs here?
4. How do you feel about the fact that your child is in the PICU?
5. How do you cope with these feelings and thoughts you are 
experiencing?

PICU: Pediatric intensive care unit
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obtaining prior consent from the mothers, to record the 
interviews, each of which lasted between 20-50 minutes. 

Data Analysis

The interview data were evaluated using content 
analysis. To secure the validity and reliability of the research, 
each interview was transcribed, without the addition of 
comments. Internal and external reliability was accomplished 
through strict compliance with the strategies of LeCompte 
and Goet (19). The transcribed interviews were transferred 
to a Microsoft Office document and compared with the 
voice recordings of the interview. Codes were created from 
interviews that were separately transcribed by two different 
researchers. The codes created by the researchers were 
gathered together, out of which the themes formed would 
serve as the outlines of the study findings (Table II).

Internal homogeneity and external heterogeneity were 
taken into account as the themes were being created. 
Particular attention was given to ensuring that the themes 

were different from each other, the categories and codes 
of the themes had internal integrity and the themes had 
integrity with each other. The study sample was determined 
according to the number of participants it took before 
reaching data saturation. In other words, as the themes 
started to repeat and no new codes and themes occurred, the 
data collection process was finalized. 

Ethical Consideration

Prior to the start of the study, approval to conduct the 
study was obtained from the İzmir Health Science University 
Dr. Behçet Uz Child Hospital (approval number: 1339918). 
Before starting the interview, participants were provided 
with an explanation of the purpose of the study and were 
informed that participation was voluntary and that they were 
free to end the interview at any time. Written and verbal 
consent was obtained from the mothers who agreed to 
participate in the study. 
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Table II. Main themes and sub-themes of the study

Themes Sub-themes Codes

Certainty of receiving 
the best care

Perception A place where good care is provided to the children and they are attended to, kept in stable 
condition and undergo recovery, and where treatments are administered, families cannot enter, 
and the setting is clean / Hygienic 

 Hygiene deficiency  Common areas of use / Air conditioning / Baby food preparation conditions / Materials / 
Insufficient barriers at the entrance of PICU

High risk of infection / 
Possibility of transmission 

Postponement of discharge due to nosocomial infection / Risk of recurrence of disease
Number of patients in the intensive care unit / High number of medical procedures  

Attitude of the health 
personnel
                 

Good / Helpful / Supportive / Protective / Talkative / Friendly / Caring
Bad / Insecure / Reproving / Not caring / Unequal behavior / Difference in behaviors / Not 
smiling / Grumpy / Not Likeable / No empathy

Lack of care Not giving a bath to the child / Not moisturizing the child’s body 
Having the care provided by the companions

Fulfillment of needs

Being beside the child Not being able to see the child / Not being able to be together with the child when she cries 

Need for information Not being able to participate in the visits / Curiosity 

Need for comfort Eating / Sleep / Improper conditions of bath and restroom / improvement / Bath and restroom 
in separate places / Not being able to change clothes

Family’s routine Care of other children / Not being able to spare time for the other members of the family / 
Quitting job / Argument with the spouse-separation 

Coping with 
attendant emotions

Feeling Trying to feel good / Trying to think that the child will get better / To hope 
Uncertainty / Torment / Being tired out / Blaming herself / himself / Despair / Waiting for the 
child to die / Being afraid of the death of the child / Pain / Being very miserable / Anxiety / 
Sorrow / Anger

Religious belief Pray / Reading the Quran / Taking sanctuary in God / Reciting prayers / Being patient

To distract Consoling himself/herself / Trying to stay strong / Showing himself / Herself strong / Smiling 
at life / Cheering oneself up / Seeing a psychologist
Dreaming / Spending time on the phone / Walking around / Going to the supermarket

Support Spouse / Relative / Friend 
Insufficiency of the people who will support / Difficulty of coming from another city / Problem 
of finding a place to stay

PICU: Pediatric intensive care unit
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Results

The average age of the mothers was 27.4 and their 
educational backgrounds varied between primary school and 
university graduates. The period of hospitalization of the 
children in the PICU varied between 5 days and 9 months. 
For the children, who had been admitted to the PICU as a 
result of severe medical diagnoses, their age varied between 3 
months and 7 years, and 5 of them were males and 4 of them 
were females (Table III). 

According to the content analysis, three main themes 
were developed: “Certainty of receiving the best care”, 
“fulfillment of needs” and “coping with the attendant 
emotions” (Table III).

1. Certainty of Receiving the Best Care

Perception

The mothers perceive the PICU as a clean, hygienic 
place which is clean/hygienic, where good care is provided 
to the children, children are attended to at all times, 
children undergo recovery, children are kept in stable health, 
treatments are administered and families cannot enter. The 
mothers responded to this question as follows: “Health 
personnel standing by my child in order to attend to them 
immediately” [4 Mothers (M)]; “I thought it would be a place 
we wouldn’t be able to enter...a very hygienic place” (7 M); 
“provide the best care…they are always there to help” (8 M). 

Hygiene Deficiency

Despite believing that the PICU would be clean and 
hygienic, the mothers did not find the physical environment 
to actually be hygienic. Most of the mothers mentioned 
the physical shortcomings of the PICU, describing it as a 
“dirty place, with beds close to dirty sinks and poor air-

conditioning.” Others stated, “this place doesn’t look like a 
PICU” and “people should be required to wear overshoes and 
gloves, but they are not” (9 M).

Risk of Infection

All of the mothers mentioned the risk of their children 
acquiring an infection, and most of them stated that their 
children did indeed get an infection and that their discharge 
was postponed due to the high number of patients. In 
particular, they noted, “the first thing I think about is the 
infection...” (1 M); “my child acquired an infection in the PICU” 
(2 M); “afraid that she will acquire an infection...” and “I want 
to get out of this hospital as soon as possible” (8 M).

Attitude of the Health Personnel 

The positive and negative statements from the mothers 
regarding the health personnel included, “they help us...”, 
“they are very warm and friendly and they tend to us...” and 
“I can talk to the nurses and they always support and take 
good care of us” (1 M); “I do not look at the monitor screen, so 
they would comfort us by telling us to not be afraid because 
nothing was going to happen” (8 M); “…the nurse scolded 
me..., some of them treated me in a nice manner but others 
were bad” (5 M); “some were grumpy..., I cannot trust the 
nurses…, one of them just recently yelled at a mother very 
badly” (7 M); “she is also a mother like me and therefore 
would also be hurt if something happened to her child” (8 M).

Lack of Care

Regarding this issue, the mothers expressed, “our child 
cannot have a bath..., they have only one wash basin and 
tub and all of the sick children are washed there” (1 M); “I 
have been here for 1.5 months and I would not let my child 
be washed, even if they wanted to because the place is very 
dirty” (7 M); “there is definitely nothing here in terms of care” 
(9 M).

Table III. Characteristics of the participants

Participant No. Age Educational 
Background 

Period/days of 
hospitalization in the PICU Age of the child Diagnosis of the child 

1 25 Primary school 50 2 years Biotinidase deficiency, epilepsy, pulmonary infection 

2 23 Middle school 90 11 months Spinal Muscular Atrophy

3 23 High school 120 1 years Epilepsy 

4 38 University 620 1 years Spinal Muscular Atrophy 

5 28 Primary school 270 7 years Cerebral Palsy 

6 24 Middle school 7 5 months Ventricular Septal Defect, Atrial Septal Defect, Patent 
Ductus Arteriosus

7 25 High school 46 3.5 months Epilepsy 

8 32 High school 5 3 months Cardiomegaly 

9 29 Primary school 5 7 years Bronchial Asthma 

PICU: Pediatric intensive care unit
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2. Fulfillment of Needs

Being Beside the Child

Almost all of the mothers stated that their most basic 
need was “being beside the child”. One of the mothers said “I 
was so afraid when they told me that I could not stay with my 
child, but now I am close to my child” (2 M). Another said “I 
could not see my daughter or have access to her as she cried, 
but now I am beside her” (5 M). 

Need for Comfort

The mothers felt that PICU was extremely uncomfortable 
and expressed problems involving food, sleeping, bathing, 
restroom and changing clothes. The mothers explained their 
discomfort about this matter as follows; “I had to eat next 
to my child. I wish there was a separate room and no smell 
of food…”, (4 M); “it would be nice if the restroom and sink 
were separate...”, “it is disgusting...”, “you cannot take a bath 
or change your clothes” (5 M); “I am not happy with the place 
I am sleeping”, “both of my sides are hurting, but I will put up 
with everything for the sake of my child” (6 M).

Need for Information

One of the most important needs of the mothers is 
the provision of information. The mothers expressed their 
concerns on this matter as follows: “When they perform 
visits, they remove us from the room, do not directly tell 
you that she could die or that we could lose her” (8 M); 
“information should be provided right after the visit, but no 
information was provided” (9 M).

Family’s Routine

The mothers stated, in the following expressions, that 
their family routines were disrupted: “I have another son and 
he needs me a lot, but I cannot take care of him.” (1 M); “my 
husband quit his job and came here, like me”…, “we suffered 
disappointment, and now our family life has been disrupted” 
(4 M); “my husband and I argue from time to time”…, “until 
this time, I had not been separated from my husband like 
this” (6 M).

3. Coping with Attendant Emotions

Feelings

One of the mothers expressed her feelings regarding 
having her child in the PICU as follows: “I tell myself that my 
child is going to be fine” (6 M); “most of the mothers have 
negative feelings...”, “uncertainty, this makes me very sad” (3 
M); “I blame myself. I did not take care of him well. If I had, he 
would not be sick. I am guilty” (9 M); “despair…waiting for my 
child to die” (2 M); “my world has crashed down around me...I 
am still sad and worried…” (8 M).

Religious Belief
These responses constitute themes of religious belief, 

support and distraction. “God is my helper. I pray and read 
the Qur’an” (4 M); “I pray to God and recite prayers; try to be 
patient” (7 M).

To Distract
Here are some statements from mothers who coped with 

their negative emotions using methods outside of religious 
beliefs: “This psychologically affects me a lot. I try to stand, ...I 
have people who need me and therefore, I want to be strong” 
(1 M); “by smiling, I try to keep living my life, talking about my 
problems, it makes me feel good, it cheers me up, s/he says 
don’t be sad, s/he is going to live with the help of God, s/he 
supported me a lot, I can cope due to all this support” (6 M); 
“if you tell your loved ones, they will be sad...my sleep helps 
me. I see my child standing and smiling, it will be fine, I see 
things like this and it makes me feel better” (4 M).

Support
Most of the mothers expressed that they receive support 

from their spouses, relatives and friends in the following 
manner: “I can share it with my husband, my closest relatives, 
I do not like sharing it with the other moms because their 
psychology is not good” (1 M); “there were our friends whom 
we met here, their child was discharged, so we talk on the 
phone” (3 M); the mothers stay as companions of all patients 
in the PICU. The mothers also talked about the difficulty 
of the situation, saying the following: “I do not have any 
relatives here, so I cannot leave my child and go. I am always 
here” (4 M); “my husband cannot stay as there is no place for 
him to sleep here, and it is very far away, so he comes in the 
mornings and goes back in the evenings” (7 M). 

Discussion

The findings obtained from the study were discussed 
within the context of three main themes:

Certainty of Receiving the Best Care
In the intensive care unit where the study was conducted, 

as the children and the mothers share the room, the mothers 
were able to closely witness all of the behavior, positive and 
negative, directed towards their children. Therefore, the 
mothers’ perception of the intensive care environment was 
largely affected by this situation. In a study by Latour et al. 
(20), parents whose child was alone in the room describe the 
environment as peaceful, quiet and private. Diaz-Caneja et al. 
(21), in their study, described parents as “tubes surrounding 
their children” and focused on physical features. They 
mentioned that while many of the healthcare professionals 
made the parents feel secure, the appearance of the children 
was a matter of concern worrying for the parents.

In our study, the mothers voiced positive and negative 
thoughts on the attitudes of the healthcare personnel. In 
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order to replace negative perceptions with positive ones, the 
PICU nurses should develop greater awareness of this matter 
and review their approach to the families. The data from the 
study by Hall (22) showed that some families stated that the 
nurses were “kind, helpful, informative, and capable”, while 
others complained that they were “the sole agency of care, 
ignorant, distressed and worried-looking”. Our study, on 
the other hand, found that some of mothers expressed the 
positive aspects of the healthcare personnel, such as their 
supportiveness, willingness to talk and consideration. In the 
PICU (24-bed capacity) where the study was conducted, ten 
nurses work the day-shift and nine nurses work the night-
shift. The patient/nurse ratio is approximately 2:4, and the 
tense, tiring working environment contributes to the nurses’ 
failure to adopt a more patient oriented approach, keeping 
them stuck in a job oriented style of working. This situation 
explains why they sometimes have difficulties using efficient 
communication techniques when talking with mothers.

Another matter brought up by the families in our study 
was the lack of care. This is a particularly key point, as quality 
of care is one of the most important issues for families 
(23). Latour et al. (20) discussed family care coordination, 
suggesting that participation in the child’s care is an 
important matter; however, this request should depend on 
the family - whether or not they feel ready - and the burden 
of care should not be completely on the family. Mattsson et 
al. (24) defined the meaning of care in the PICU as “building 
a sheltered atmosphere, meeting the child’s needs and 
adapting the environment to family life”. When a child is 
admitted to the PICU, the life of the family changes and they 
may feel like they have lost a part of their responsibilities (5). 
As they are accustomed to fulfilling all of the needs of their 
children at home, a disconnection between roles may occur 
as a result of the fulfillment of these needs being taken on by 
the healthcare personnel in the PICU (25). 

Fulfillment of Needs 

A majority of the mothers stated that their most basic 
need was “being beside the child”. In the study by McKiernan 
and McCarthy (26), it was found that the primary source of 
stress for family members was not being able to see their 
children. In the PICU of our study, the mothers were allowed 
to be close to their children, and they were taken out of the 
room only in the event something unexpected occurred and 
during doctor or nurse visits. It is essential that the doctors 
and nurses talk to the families at the end of the visit and 
inform them of the child’s prognosis. Almost all studies 
mention that the patient’s relatives need sufficient and 
accurate information (11,13,23).

The mothers stated that the PICU was extremely 
uncomfortable and cited problems relating to food, sleeping, 
bathing, the restrooms and changing clothes. The basic 
needs in the PICU, in terms of the familial need hierarchy, are 

physiological needs, such as sleeping and eating. The possibility 
of families getting involved in their child’s care, providing social 
support, and most difficult of all, fulfilling their emotional 
needs, is greatly diminished when the physiological needs are 
not first fulfilled (13). Majdalani et al. (23) and Berube et al. (13) 
stated that, as families were in search of comfort, the PICU 
should be organized in such a way as to provide comfort to and 
meet the physical needs of the families. 

Another matter that has a negative impact on family 
life during the PICU process is the disruption of the family’s 
routine. Lam et al. (27) noted the impact of “rescheduling 
of family routine” on the involvement of the families in 
the child’s care, while Mattsson et al. (24) mentioned the 
importance of “adapting the environment for family life”. 
In our study, as stated before, the mothers of the children 
stayed with them. Therefore, most of them had to quit their 
jobs and ask their relatives to take care of their other children. 
The job-centered style of working that nurses practice results 
in neglect shown to the parents. The nurses responsible for 
caring for the children in the PICU should be facilitators in 
ensuring that all of the family members involved in the care 
of the child are in a position to provide social support to the 
mothers, in creating resting periods and in enabling them to 
have some time for themselves. 

Being Able to Cope with Feelings

If the healthcare professionals are aware of the feelings 
experienced by the families, they will be better able to 
deal with them. Latour et al. (20) highlighted the idea of 
“intensity” and stated that the families have negative feelings 
about the PICU. The study by Hall (22) revealed that the PICU 
reminds people of death. Among the ways for dealing with 
their emotions, the most commonly expressed tool was 
religious belief. This result was not surprising in Turkey, as 
the country is predominantly Muslim. Majdalani et al. (23) 
cited “Dependence on God” and Al-Mutair et al. (11) “Faith 
in God, reading of the Qur’an, prayer and charity” as coping 
mechanisms in their studies. Many of the mothers stated 
that they received support from their husbands, relatives 
and friends. Berube et al. (13) and McKiernan and McCarthy 
(26) noted that the families needed support for dealing with 
the situation. The Islam-inspired fatalistic approach served 
as another coping mechanism. It is a common belief to take 
the negative situations for granted, as they are done at the 
discretion of God. With this understanding, God shall redeem 
his people from their sins in return for all the hardships they 
experienced; therefore, when rough times come upon them, 
then it is surely because God loves them.
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Introduction

Simulation training is an effective method of training 
which enables nursing students to gain skills in a controlled 
environment. Students who gain basic skills in a controlled 
environment perform healthcare interventions needed for the 
sick child and his/her family in the clinical setting more safely. 
Students are more successful in establishing a connection 
between theory and practice thanks to simulation training. 
Students are expected to perform interventions correctly 
without harming the child. Students are also expected 
to become prepared for clinical practice and to be more 

successful in performing interventions in pediatric patients 
through simulation training in an environment quite similar 
to actual practice environments in which patient reactions 
are revealed (1,2).

Respiratory-tract diseases are the most common diseases 
and the leading cause of deaths especially in children under 
the age of five worldwide (3,4). These diseases are also 
the leading cause of presentations to pediatric outpatient 
clinics, admissions to pediatric clinics, and antibiotic use 
especially in winter months, (5). According to the World 
Health Organization 2015 data, 16% of deaths in children 
under 5 years old occurred due to pneumonia. This rate 
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is higher than the rates of deaths caused by diseases like 
human immunodeficiency virus, malaria or measles (6,7). A 
retrospective study conducted to investigate the causes of 
deaths in children aged 3 to 8 years in a hospital in the past 
26 years reported that the rate of bronchopneumonia in 
diseases leading to deaths in children was 47% (8).

Since the provision of appropriate care and intervention 
in respiratory diseases that cause morbidity and mortality 
in millions of children all over the world is of importance, 
simulation training given in order to contribute to the 
development of psychomotor skills of working nurses and 
to support students with limited clinical experience in order 
to improve their clinical skills through nursing care scenarios 
regarding a child having a respiratory disease will make it 
possible to give appropriate care to a child with a respiratory 
disease (9-13). Therefore, this study was aimed at investigating 
the effect of simulation training on the knowledge, skills, 
stress and anxiety of third-year students taking a pediatric 
nursing course in clinical practice and to determine these 
students’ satisfaction and self-confidence levels related to 
the use of simulation. 

Materials and Methods

Type of Study: The study was conducted as a randomized 
control experimental study. 

Hypotheses: 
1. Clinical stress levels of students who receive simulation 

training are lower than those of students trained by traditional 
methods.

2. Anxiety levels of students who receive simulation 
training are lower than those of students trained by traditional 
methods.

3. The scores obtained from the Nursing Care Knowledge 
Assessment Form for Children Suffering a Respiratory disease 
by students who receive simulation training are higher than 
the scores obtained by those trained by traditional methods.

4. The scores obtained from the Nursing Care Skills 
Assessment Form for Children Suffering a Respiratory disease 
by students who receive simulation training are higher than 
the scores obtained by those trained by traditional methods.

5. Satisfaction and self-confidence levels of students who 
receive simulation training are higher than those of students 
trained by traditional methods.

Study Sample 
The study was conducted with 57 third-year students 

taking the Pediatric Nursing course in the spring semester 
of 2016-2017 academic year. The Pediatric Nursing course 
includes 5 hours of theory and 8 hours of practice per 
week. All the students receiving the theoretical training were 
numbered on a list. Of them, 57 selected by a lottery method 
were randomly assigned to the experimental (n=23) and 
control (n=34) groups. While the students in the experimental 

group had simulation training, the students in the control 
group were trained with a traditional method. Students who 
have graduated from any of the health departments in high 
school education and/or are currently working in the field of 
health were excluded from the research. 

Sample Size Calculation

In the Gpower statistical program, it was determined that 
27 students should be sampled for each group according to 
the comparison of mean clinical stress score at a power of 
0.80 and an acceptable Type I error size of 0.05 in groups. 

Scenario

A 5-month-old infant with bronchopneumonia with nasal 
obstruction, coughing and wheezing complaints.

Students gain skills;
- Being able to evaluate the baby’s physical examination 

results correctly,
- Being able to monitor the baby,
- Being able to apply nasal lavage to baby,
- Being able to give medication by nebulization,
- Being able to give oxygen to the baby,
- Being able to make attempts to calm the mother and 

the baby.

Data Collection Tools

Student Information Form: The Form includes 4 items 
questioning the students’ age, gender, school achievement 
and rating of the simulation training. 

Student Satisfaction and Self-Confidence in Learning 
scale: The 13-item original scale developed by Jeffries and 
Rizzolo (14) (2006) was adapted into Turkish by Unver et al. 
(15) (2017). The Turkish version of the scale has 12 items. The 
5-point Likert-Type scale consists of 2 subscales: Satisfaction 
with Current Learning and Self-Confidence in Learning. The 
Cronbach’s alpha value was 0.85 for the “Satisfaction with 
Current Learning” subscale, 0.77 for the “Self Confidence in 
Learning” subscale and 0.89 for the overall scale. The higher 
the total score obtained from the scale is, the higher the 
Student’s Satisfaction and Self-Confidence is. In order to use 
the scale in the present study, permission was obtained from 
Unver et al. (15).

Simulation Design scale: This scale was developed by 
Jeffries and Rizzolo (14) (2006). The reliability and validity 
study of the Turkish version of the scale was conducted by 
Unver et al. (15) (2017). The Simulation Design scale has the 
following 5 subscales including 20 items: Objectives and 
Information, Support, Problem Solving, Feedback/Guided 
Reflection and Fidelity (Realism). The Cronbach’s alpha 
values for the subscales were 0.77, 0.73, 0.76, 0.75 and 0.86 
respectively. The Cronbach’s alpha value for the overall 
scale was 0.90. The items in the scale are rated in two 
sections. In the first section, whether the best simulation 
design elements are implemented in simulation is rated. In 
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the second section, how important the simulation design 
elements are to the students is rated. High scores indicate 
that students’ awareness of simulation design elements 
has increased. In order to use the scale in the present study, 
permission was obtained from Unver et al. (15).

Educational Practices Questionnaire: The scale was 
developed by Jeffries and Rizzolo (14) (2006). The reliability 
and validity study of the Turkish version of the scale was 
conducted by Unver et al. (15) (2017). The Educational 
Practices Questionnaire has the following 4 subscales 
including 16 items: Active Learning, Collaboration, Diverse 
Ways of Learning and High Expectations. The Cronbach’s 
alpha values for the subscales and for the overall scale were 
0.86, 0.61, 0.86, 0.85 and 0.91 respectively. The items in the 
scale are rated in two sections. In the first section, whether 
the best educational practice elements are implemented 
in simulation training is rated. In the second section, how 
important the educational practice elements are to the 
students is rated. In order to use the scale in the present 
study, permission was obtained from Unver et al. (15).

Clinical Stress Questionnaire: The scale developed by 
Pagana in 1989 to identify and assess the appraisal of stress in 
the first clinical experience of nursing students as threatening 
or challenging is a self-report Likert-Type instrument. The 
reliability and validity study of the Turkish version of the 
questionnaire was conducted by Sendir and Acaroglu (16) 
(2008). The questionnaire has 4 subscales: threat, fight, 
damage and benefit emotions. Each item is rated on a 5-point 
scale. While a low score indicates that the stress level is low, 
a high score indicates that the stress level is high. In order to 
use the questionnaire in the present study, permission was 
obtained from Sendir and Acaroglu (16).

State-Trait Anxiety Inventory (Self-Report Form) (STAI 
Form Tx ½): The State-Trait Anxiety Inventory developed by 
Spielberger et al. (17), and adapted to Turkish by Öner and 
Le Compte (18) (1985) includes 40 items. Of the items, 20 
assess state anxiety and the other 20 assess trait anxiety. 
This inventory is administered to individuals over 14 years of 
age. In general, high levels of state and trait anxiety scores 
indicate a high level of anxiety, and individuals with scores 
above 60 need professional help.

Nursing Care Knowledge Assessment Form for Children 
Suffering a Respiratory disease: This form prepared in 
line with the literature and expert opinion was aimed at 
determining to what extent the students knew the health 
care to be given to a 5-month-old infant who was diagnosed 
with bronchopneumonia and had respiratory complaints 
such as nasal obstruction, coughing and wheezing. The form 
included 12 statements measuring the students’ knowledge 
on the “Evaluation of Respiratory System in Children”, 
“Oxygen Administration”, “Medication Administration with 
Nebulizer” and “Intranasal Medication Administration”. The 

students were asked to choose one of the 3 choices for each 
statement: “True”, “False” or “I do not know”.

Nursing Care Skill Assessment Form for Children Suffering 
a Respiratory disease: This form was aimed at determining 
how well the students implemented their skills of health care 
to be given to a 5-month-old infant who was diagnosed with 
bronchopneumonia and had respiratory complaints such as 
nasal obstruction, coughing and wheezing. Whether or not 
the students fulfilled the implementation steps included 
in the nursing skills regulations regarding “Evaluation of 
Respiratory System in Children”, “Oxygen Administration”, 
“Medication Administration with Nebulizer” and “Intranasal 
Medication Administration” was observed and assessed. The 
implementation steps were assessed by the researcher as 
“Fulfilled” or “Not Fulfilled”. Expert opinion was obtained for 
the validity and reliability of the form.

Procedure

Before the study was conducted, approvals were obtained 
from the Non-Interventional Clinical Research Ethics 
Committee of İzmir Katip Çelebi University (approval number: 
156/2017). Students were informed about the study and 
written consent was obtained from the volunteer students 
and then randomization was carried out. 

Step 1: After the students were randomly assigned to 
the experimental and control groups, the Nursing Care 
Knowledge Assessment Form for Children Suffering a 
Respiratory disease was administered to all the students 
in the pre-simulation training period. It was a single-blind 
experiment. All the students were asked to use pseudonyms 
on the answer sheets for the pre-test and post-test.

Step 2: The students in the experimental group had 
the nursing care simulation training for children with a 
respiratory disease in two separate stations. During the 
simulation training, the students were observed in line with 
the Nursing Care Knowledge Assessment Form for Children 
Suffering a Respiratory disease. After the debriefing, the 
students were administered the Student Satisfaction and 
Self-Confidence scale in Learning, Simulation Design scale 
and Educational Practices Questionnaire.

Step 3: All the students were administered the Nursing 
Care Knowledge Assessment Form for Children Suffering a 
Respiratory disease after the training.  

Step 4: All the students in both groups were administered 
the Trait Anxiety Inventory and PAGANA Clinical Stress 
Questionnaire.

Step 5: All the students in both groups were observed 
in line with the Nursing Care Skill Assessment Form for 
Children Suffering a Respiratory disease while they provided 
healthcare for a child with a respiratory disease during their 
15-day clinical practices. Before the provision of healthcare 
was started, the students were administered the State 
Anxiety Inventory.
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The simulation training was carried out in the fully 
equipped Nursing Skill Laboratory in two stations on two 
moderately realistic baby mannequins. The implementation 
of the scenario took about 15-20 minutes. In the scenario, the 
researchers involved in the study acted as nurses and mothers 
in both stations. Two researchers observed and evaluated the 
students. While the students gave care to an actual patient 
in a clinical setting, at least one researcher observed and 
evaluated them. To ensure compliance between observers, 
the researchers were trained on nursing care of the infant.

Statistical Analysis

In the research, descriptive statistics such as numbers, 
percentages and mean values were used. While the pre-and 
post-simulation training knowledge and skill scores of the 
experimental group were compared with the dependent 
Samples t-test (Wilcoxon). Knowledge, stress and anxiety 
scores of the experimental group were compared with 
those of the control group using the independent t-test 
(Mann Whitney U test). The experimental group’s post-
simulation training scores for the Student Satisfaction and 
Self-Confidence in Learning scale, Simulation Design scale 
and Educational Practices Questionnaire were assessed with 
the descriptive statistics. The statistical significance was 
accepted as p<0.05.

Results

The mean age of the students who participated in the study 
was 21.24±1.43 years. Of the students, 80.7% (n=46) were 
female. The students’ mean cumulative grade point average 
(CGPA) was 2.69±32. The comparison of the experimental 
and control groups in terms of gender (p=0.080) and CGPA 
(p=0.185) revealed that there was no difference between the 
groups.

There were statistically significant differences between 
the experimental and control groups in terms of their 
clinical stress (p=0.006), trait anxiety (p=0.038), state 
anxiety (p=0.033), and clinical skill (p=0.009) scores. The 
experimental group’s clinical stress, trait anxiety, state 
anxiety and clinical skill scores were higher than were those 
of the control group. The comparison of knowledge scores of 
the groups revealed that there was a difference in favor of the 
students in the experimental group; however, the difference 
was not statistically significant (p=0.715) (Table I).

The mean clinical skill score of the students in the 
experimental group, which was 14.43±7.56 before the 
training, increased to 17.95±6.48, but the increase was not 
statistically significant (p=0.054). The case was the same for 
the mean knowledge level scores. It was 7.69±0.86 before 
the simulation training, and increased to 8.00±1.59 after the 
simulation training, but this increase was not statistically 
significant either (p=0.389) (Table II).

The mean total scores obtained by the students who 
participated in the simulation training were 3.76±0.78 for the 
Student Satisfaction and Self-Confidence scale in Learning, 
3.97±0.87 for the Simulation Design scale scores, 4.27±0.77 
for the Importance of Simulation Design, 3.74±0.69 for the 
Educational Practices Questionnaire, and 4.14±0.75 for the 
Importance of Educational Practices. When the students 
were asked to evaluate the simulation training they had out 
of 10 points, the mean of the points they gave was 7.21±1.56 
(minimum 3 and maximum 10) (Table III).

Discussion

In this present study aimed at investigating the teaching 
of nursing care skills through simulation use and the effects 
of the training on care of respiratory diseases, one of the 
most common health problems in children. Stress and 
state anxiety levels of the students participating in the 
simulation training were higher when they started clinical 
practices. These students’ high levels of stress and anxiety 
may have been due to their high levels of trait anxiety when 
they started clinical practices. That the stress scores of the 
students in the experimental group were also high might 
be related to the fact that the students participating in the 
simulation training felt that they were expected to achieve 
better. In the study of Gore et al. (19) (2011), the anxiety 
levels of nursing students who received simulation training 
were reported to be significantly lower in their first clinical 
experience. In their study on the nursing approach to a young 
child with asthma, Cantrell et al. (9) (2008) found that some 
of the students experienced stress and performance anxiety 
during their participation in the clinical simulation training. 
The simulation training affects the students’ anxiety levels 
either positively or negatively: in some studies, it decreases 
(19) and in some studies, it increases (9). Keeping in mind 
the fact that students’ anxiety levels during the simulation 
training can vary will positively contribute to the support 
provided for them.

The most important result expected from the research 
was that the student would better perform the clinical skills 
taught in the simulation training in an actual clinical setting 
where he/she encountered a real patient. As shown in Table I, 
the students who participated in the simulation training were 
more successful in providing the nursing care to a baby with 
respiratory difficulty. According to the evaluation made during 
the simulation training, the students in the experimental 
group were more successful in the actual clinical setting and 
their clinical skill scores were higher. In LeFlore et al.’s (11) 
study (2012), knowledge acquisition and healthcare levels of 
the nursing students who had simulation training on pediatric 
respiratory diseases (asthma, bronchiolitis, pneumonia and 
cystic fibrosis) increased significantly. In Kang et al.’s (13) 
study (2015), a significant increase was observed in nursing 
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care knowledge of students after simulation training on a 
child with bronchiolitis was given. Respiratory distress is a 
condition that makes children feel uncomfortable. Therefore, 
creating a setting where the scenario brings the patient’s 
reactions to the forefront during the simulation training will 
increase the students’ success levels when they meet an 
actual patient.

In the present study, there was no difference between the 
post-simulation knowledge scores of the nursing students in 
the experimental and control groups. That is probably because 
they took the same theoretical course. Similarly, there was 
no difference between the pre-and post-simulation training 
knowledge scores of the students in the experimental group. 
In Pauly-O’Neill and Prion’s (20) (2013) simulation study on 
students’ skills of drug preparation for pediatric patients, the 
students’ post-intervention knowledge scores were reported 
as high. In a simulation study conducted by Parker et al. (21) 
(2011) with undergraduate nursing students who took a Child 
Health Course, the students’ post-simulation training scores 
were not different from their pre-simulation training scores, 
similar to this study. Knowledge scores’ being influenced by 
knowledge acquired through the theoretical education was 
regarded as something expected.

The mean scores the students who participated in the 
present research obtained from the Student Satisfaction 
and Self-Confidence scale, Simulation Design scale and 
Educational Practices Questionnaire, which ranged between 
3.76 and 3.97, were above the average. The Importance score 
given by the students to rate the Simulation Design scale and 
Educational Practices Questionnaire were over 4 out of 5. It 
was determined that the students were generally satisfied 
with their simulation experiences, that they perceived 
the characteristics of the simulation favorably, and that 
they thought that simulation training contributed to their 
development of self-confidence positively. In the literature, 
the scores obtained in several studies in which the same 
scales were used were similar (3.45 to 4.40) to those obtained 
by Cantrell et al. (9) (2008). In many studies, the mean 
scores obtained from the scales were generally above 4 (22-
25). Those studies also emphasized that simulation training 
increased students’ confidence and satisfaction levels (25-
27).

When the students were asked to evaluate the simulation 
training they had out of 10 points, the mean of the points 
they gave was 7.21±1.56 (Table III). In Doğan’s (28) (2015) study   
conducted with nursing students having simulation training, 

Table III. Evaluations of the students in the experimental group regarding the simulation training

X ± SD Min. Max.

Student Satisfaction and Self-Confidence scale in Learning score 3.76±0.78 2.08 4.83

Simulation Design scale 3.97±0.87 1.55 6.00

Simulation Design scale (Importance score) 4.27±0.77 1.55 5.00

Educational Practices Questionnaire score 3.74±0.69 1.75 4.63

Educational Practices Questionnaire (Importance score) 4.14±0.75 1.50 5.00

Simulation Training Evaluation score 7.21±1.56 3 10

SD: Standard deviation, Min: Minimum, Max: Maximum

Table I. Differences between the experimental and control groups in terms of clinical stress, anxiety, clinical skill and knowledge levels

Post-simulation training clinical practice

Experimental group Control group Analysis Mann-Whitney U p value

PAGANA clinical stress score 29.04±9.83 21.88±7.88 223.500 0.006

Trait anxiety score 46.56±5.55 43.58±3.18 255.500 0.038

State anxiety score 46.56±5.55 43.51±3.16 260.000 0.033

Clinical skill Score 17.95±6.48 13.85±5.82 231.000 0.009

Knowledge score 8.00±1.59 7.68±1.45 369.000 0.715

Table II. Comparison of the pre-during and post-simulation training knowledge and clinical skill scores of the experimental group

Experimental group pre-during the 
simulation training

Experimental group post 
simulation training (in the clinic)

Analysis

Wilcoxon

p value

Clinical skill scores-(during) 14.43±7.56 17.95±6.48 -1.931 0.054

Knowledge scores-(pre) 7.69±1.86 8.00±1.59 -0.861 0.389
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the students rated the contribution of the simulation training 
at 8.4 points out of 10 when a highly realistic human simulator 
was used, and 7.9 points when the simulation training was 
performed with a standard human patient simulator. In 
another study by Doğan et al. (29) (2016) conducted in 2016, 
the students who had their training on a moderately realistic 
pediatric mannequin rated the simulation training at 6.2 
points out of 10. When the students assessed the effect of 
the simulation training on the clinical setting, they gave 
higher scores in the studies in which highly realistic human 
simulators were used in the training. Students’ expectation 
from simulation training is that simulators should be highly 
realistic.

Conclusions

In this present study, because the randomization was 
realized by means of a lottery method, it was not possible 
to prevent trait anxiety levels between the groups from 
being different. Therefore, although it was thought that the 
high level of state anxiety in the experimental group was 
due to the increase in the students’ awareness, it was not 
thoroughly evaluated. Thus, it is suggested that trait anxiety 
scores should also be included in the randomization criteria 
of future studies.

In conclusion, in this present study, the students’ success 
in the application of clinical skills increased in the group 
which received the simulation training. Based on this, it is 
recommended that to tackle the problems encountered 
especially in critical patient care and child health, simulation 
training should be widely used.

Key Points

- Simulation training is an effective method of training 
which enables nursing students to gain skills in a controlled 
environment.

- Simulation-based training reduces students’ risk 
of misapplication due to lack of experience in becoming 
prepared for clinical practices. 

- Students are more successful in performing interventions 
in pediatric patients through simulation training in an 
environment quite similar to actual practice environments.
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Introduction

Precocious puberty (PP) is defined as the early onset 
of puberty with the appearance of secondary sexual 
characteristics before nine years of age in boys and eight 
years of age in girls (1).

Paleontological data about the Neolithic age suggests that 
puberty occurred early in females. This was an evolutionary 
advantage given the short lifespan during that era, because 

they were able to reach reproductive capacity quickly. There 
was an increase in population density and deterioration 
in hygiene conditions in the period before the Industrial 
Revolution. This resulted in a delay in the age of menarche, 
which is the most prominent sign of puberty in females. 
During the years from the Industrial Revolution to the mid-
1900s, the menarche age started occurring earlier most likely 
due to improved environmental conditions, reduced rates of 
contagious diseases and easier access to food (2). 

ABS TRACT
Aim: Precocious puberty (PP) is defined as the appearance of secondary sexual characteristics before the age of nine in boys or eight in girls. Due to 
changing socio-economic conditions, nutritional habits and environmental factors, the onset of normal puberty is being seen at younger ages these 
days. The purpose of this study was to evaluate the dietary habits and environmental factors in cases that presented to or were being followed up by 
the Child Endocrinology Clinic with symptoms of PP.
Materials and Methods: The study group included 50 girls aged 2-8 years who presented with symptoms of PP and whose diagnosis was being 
monitored. A survey noting food consumption was made recording the girls’ dietary habits, fast food consumption and frequency, information about 
their health, physical activity (PA) and environmental factors using a 24-hour-recall technique. 
Results: The mean age of the girls was 7.1±0.9 years. According to body mass index z-scores, 62.0% of the girls were overweight [(≥+1 standard 
deviation (SD)], 34.0% were normal (≥+1 SD - <+1 SD) and 4.0% were underweight. There was a statistically significant difference between the girls’ 
levels of activity and their mean ages (p<0.05). The girls’ favorite choices of fast food were hamburgers (20.3%), lahmacun (a thin pizza with spicy 
meat topping) (11.9%), 32% of the girls were using perfumes or skin creams. Plastic culinary utensils were used in 56% of the children’s homes. Of 
those girls who watched more than three hours of television (TV) a day, 71% were overweight.
Conclusion: Increased consumption of fast food containing higher amounts of fat, energy and protein in conjunction with decreased PA, exposure to 
chemicals that impair the endocrine system and exposure to stimulating devices (TV, computer) may be important factors in the development of PP. 
Further research is needed to evaluate the negative effects of these factors. 
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Herman-Giddens et al. (3) analyzed the results of a 
study performed by North Carolina University (Maternal 
and Child Health, Public Health School) using the Pediatric 
Research in Office Settings network and investigating the 
pubertal development of 17.077 girls between 3-12 years of 
age. A study in our country reported the prevalent rate of 
PP in girls between 4-8 years of age was 4.3% (4). It was 
reported that breasts began to develop and pubic hair began 
to appear at earlier ages than reported in previous studies 
of American girls (10.0 years for Caucasian American girls 
and 8.9 years for Afro - American girls). However, the age 
of onset for menarche did not change (12.8 years and 12.1 
years, respectively). Copenhagen Puberty Research reported 
a reduction in the age of puberty by up to 12 months in girls 
from Denmark (5). However, the hypotheses concerning 
the timing of adolescence are controversial with evidence 
suggesting that environmental factors play a role in the onset 
of puberty. Buck Louis et al. (6) reviewed the literature and 
defined environment as “the sum of all external factors that 
affect the life, development and survival of an organism”. A 
more extended definition describes environmental factors 
as non-inheritable factors. Current studies focus on body 
measurements, nutritional habits and duration of exposure 
to endocrine impairing chemicals that affect the timing of 
puberty (7).

Diet is one of the most important factors affecting 
pubertal development. An adequate, balanced and healthy 
diet is necessary for all stages of growth and for normal 
pubertal development. Excessive consumption of processed, 
high-energy and high-fat food can lead to obesity and PP. 
Overweight and obese children enter puberty at earlier ages 
(8).

The aim of this study is to identify the food-related and 
environmental risk factors that affect the development of 
PP and to determine their relationship with nutrition in girls 
that presented to the child endocrinology clinic with signs of 
PP or who were previously diagnosed with PP and are being 
monitored.

Materials and Methods

Plan and Methods

Place of Study and Sample Selection

This study included 50 girls aged 2-8 years who presented 
to the University of Health Sciences, Ankara Child Health 
and Diseases Hematology Oncology Research and Training 
Hospital, Department of Pediatric Endocrinology with signs 
of PP or who had previously been diagnosed with PP. Approval 
was obtained from the Local Ethics Committee (approval no: 
2017/095).

Data Collection

Data for the study group was collected using a structured 
questionnaire. The questionnaires were filled in by the 
researcher during one-on-one interviews with the children’s 
parents. The questionnaire provided information about the 
children’s demographic characteristics, their nutritional habits 
(skipping meals and the reasons for this, consumption of fast 
food and how often, their most preferred food), information 
about their health status, and daily food consumption using 
a 24-hour-recall technique.

Assessment of Dietary Intake and Frequency of Fast 
Food Consumption

A photographic atlas of food portion sizes was used as 
a reference in creating a food consumption record using 
the 24-hour-recall technique in order to determine the girls’ 
nutritional status and their daily levels of energy intake and 
food consumption (9). Using the 24-hour-recall method, their 
parents were asked to write down on pre-prepared forms all 
the food consumed by their daughters over the previous 24 
hours.

The frequency table for daily food consumption and fast 
food consumption recorded the frequency at which the girls 
consumed food and beverages as follows: daily, 5-6 days a 
week, 3-4 days a week, 1-2 days a week, once every two weeks, 
once a month, infrequently and never.

Anthropometric Measurements

The girls’ height (cm), weight (kg), waist circumference 
(cm), upper mid-arm circumference (cm) and skin 
fold thickness (mm) were measured and recorded on 
the Anthropometric Measurements Record Form. The 
anthropometric measurements were taken in the morning 
while fasting after the girls’ shoes and outer clothing were 
removed. Body weights were measured using SECA brand 
scales and recorded in kilograms. Height measurements were 
made with the help of a portable height measuring bar while 
the girls stood against a wall with their feet together and 
their heads oriented in the Frankfort plane (eye triangle and 
ear auricle aligned parallel to the ground). The body mass 
index (BMI) z-scores determined by age and gender were 
calculated with the World Health Organization Anthroplus 
program using the data obtained from the girls’ body mass 
and height measurements. Those who rated +1 SD to +2 SD 
were considered “slightly overweight” while those rated +2 
SD to +3 SD were considered “overweight” and those of +3 
SD or higher were considered “extremely overweight” (10). 
Consent form was filled out by all participants.

Statistical Analysis

The data obtained using the questionnaire were analyzed 
using the SPSS package program. The food consumption data 
obtained using the 24-hour-recall method were broken down 
into nutrient content values using standard meal recipes. 
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The average daily nutrient amounts per individual were 
entered into the BEBIS program (11) in order to determine 
the daily consumption of energy and nutrients. The data 
obtained were evaluated with respect to the Recommended 
Dietary Allowances (RDA) (12,13). The intersection points 
in the evaluation were calculated as recommended daily 
intake levels [(2/3=67%)±33%]. Consumption of energy and 
nutrients at 67-133% of RDA was accepted as adequate, <67% 
was accepted as inadequate and >133% as high. The Student’s 
t-test was used to compare the means between the normally 
distributed variables in two groups, while the one-way 
ANOVA test was used to compare the normally distributed 
variables between three or more groups. Statistical analyses 
were evaluated at 95% confidence value with p<0.05 being 
considered significant.

Results

This study included 50 girls aged 2-8 years who presented 
to the University of Health Sciences, Ankara Child Health 
and Diseases Hematology Oncology Research and Training 
Hospital, Department of Pediatric Endocrinology with PP 
symptoms or who had previously received a PP diagnosis. 
The mean age of the girls was 7.1±0.9 years. There was a 
significant difference in mean age of the girls in relation to 
their mothers’ education levels (p<0.05).

According to BMI z scores, 62.0% of the children were 
overweight (≥+1 SD), 34.0% were normal (≥+1 SD - <+1 SD) 
and 4.0% were underweight. In percentile terms 60.0% 
were overweight (≥85th percentile), 36.0% were normal 
(≥15th-<85th percentile) and 4.0% were underweight (<15th 

percentile) (Table I).
In this study, 82% of girls with signs or symptoms of PP 

or who had been given a PP diagnosis reported that they 
did not engage in any regular physical activity (PA). The girls 
engaging in regular PA was 18% which percentage engaged in 
daily PA was 33.3% and engaged in regular PA 3-4 days a week 
was 66.7%. Activity was seen to decrease as age increased 
(p<0.05). 

When the girls’ meal arrangements are examined, it can 
be seen that 84.0% consume three main meals and three 
snacks every day, 92.0% do not eat at night while 60.0% 
eat a final meal/snack between 8.00 and 10.00 p.m. It was 
determined that 58.0% of the children eat their lunch in 

20-30 minutes. Body weight was reported as having increased 
(64%), decreased (6%) or remained unchanged (30%) over 
the previous six months.

Some characteristics of the girls with regard to fast food 
consumption are given in Table II.

64.0% of the girls consumed fast food infrequently, 20.0% 
consumed fast food 1-2 days per week, 4.0% consumed fast 
food every day and 12.0% never consumed any fast food.

The fast food types most preferred by the girls are shown 
in Table III.

According to this, hamburgers (20.3%), pita-lahmacun 
(11.9%) and grilled chicken in bread (11.3%) were the top three 
favorite fast foods.

When the energy and nutrients that the girls receive daily 
are examined according to the reference intervals, it can be 
seen that 74.0% receive sufficient energy and their intake of 
carbohydrates (66.0%), calcium (48.0%), folate (58.0%) and 
vitamin B6 (46.0%) are also sufficient. Their dietary intake of 
protein (68.0%), vitamin A (50.0%), vitamin C (44.0%) and 
vitamin B12 (52.0%) are higher than recommended. Iron intake 
was found to be insufficient in 54.0% of the girls (Table IV).

An examination of other environmental factors that 
might be instrumental in the development of PP revealed 
that 32.0% of the girls used perfumes or skin creams. 
Plastic culinary utensils were used in 56.0% of their homes, 
64% of them had a cigarette smoker at home, while some 
mothers consumed cigarettes (16%) and alcohol (2%) 
during pregnancy. Analysis of the time spent in front of the 
television (TV) revealed that the overweight girls watched TV 
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Table I. Body mass index z-score of the girls

z score and percentiles s %

z score

Underweight (<-1 SD) 2 4.0

Normal (≥-1 SD - <+1 SD) 17 34.0

Overweight (≥+1 SD) 31 62.0

SD: Standard deviation

Table II. Fast food consumption frequency, menu and beverage 
choices of the girls

Fast food consumption characteristics s %

Frequency (n=50)

Everyday 2 4.0

Once or twice a week 10 20.0

Rarely 32 64.0

Never 6 12.0

Preferences of fast food menu 

Standard menu 18 36.0

One by one select 32 64.0

If the preference is standard menu, selected beverages are… (n=18)

Cola 7 38.9

Diet Cola - -

Yogurt drink/Ayran 8 44.4

Packed fruit juice 2 11.1

Freshly squeezed fruit juice 1 5.6

Carbonated beverage - -
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for less than an hour a day (76.9%), 2-3 hours a day (11.7%) 
and 3-4 hours a day (11.2%) with no statistical difference 
found between them (p>0.05). It was determined that they 
watched TV mostly at night and that most of them watched 
TV series.

Discussion

The age at which puberty begins varies depending on 

genetic features, nutritional status, obesity, stress and 
environmental factors (14). Signs of puberty are manifesting 
earlier in children these days and the number of patients 
presenting to endocrinology clinics due to and diagnosed 
with PP has also increased. The aim of this study was 
to identify the nutritional and environmental risk factors 
affecting PP and to determine if there was any relationship 
between nutritional habits and children who presented to 
pediatric endocrinology clinics with signs and symptoms of 
PP or who had been previously diagnosed with PP.

Puberty refers to a developmental period of rapid and 
profound change (15). Clinically speaking, puberty in girls 
is defined as the first appearance of the mammary buds 
(16). PP is defined as the appearance of secondary sexual 
characteristics in girls before eight years of age (17). This 
study included 50 girls aged 2-8 who presented with signs or 
symptoms of PP or who had previously been diagnosed with 
PP. Their mean age was 7.1±0.9 years. The mean age of the 
children increased significantly as the education level of their 
mothers increased (p<0.05).

The normal age range for the onset of puberty in girls 
was 8-13 according to cross-sectional data in the 1960s. In 
Turkish society, the age of onset of puberty was reported to 
be 10.1±1.0 years for girls (18). Cross sectional data obtained 
in the United States (US) and Europe in the last two decades 
report that pubertal milestones are being reached earlier in 
both sexes (3,19-21).

The signs of PP are advanced bone age, accelerated growth 
and increased body weight (22). Some modifiable factors 
such as dietary habits and high adiposity play important roles 
in the development of PP (23-25). Accordingly, going by their 
BMI z-scores, (≥+1 SD) 62.0% of the girls were overweight 
[60% according to percentile values (≥85th percentile)]. A 
childhood obesity study in our country (26) showed that 
21.2% of children aged 7-8 were overweight-obese according 
to BMI z-scores. This suggests that girls in our country are in 
a risk group for PP.

Girls and boys who take part in intense PA and exercise 
were found to have lower BMI and body fat percentage 
values and later onset of puberty (27). A study involving 
3.206 subjects in Colombia detected that menarche age was 
delayed in girls who perform PA for two hours or more a day 
(28). In this study, only 18% of the girls with PP were reported 
as undertaking regular PA. Promoting PA for children with 
the goal of establishing it as a lifestyle is very important for 
their general health, psychological status and socializing 
skills. Specifically, increasing the number of hours for physical 
education in schools and using these hours actively may help 
to decrease obesity.

Nutrition is an important factor affecting the timing 
of puberty. While no single factor is thought to be solely 
effective, it is believed that the presence of multiple factors 
can influence the timing of puberty (29). Excessive nutrition 

Table IV. Comparison of energy and nutrient intake of girls by 
reference intervals

Energy and 
nutrients

Deficient 

(<67%)

Adequate

(67-133%)

Excess

(<133%)

s % s % s %

Energy 12 24.0 37 74.0 1 2.0

Carbohydrate 5 10.0 33 66.0 12 24.0

Protein 2 4.0 14 28.0 34 68.0

Calcium 19 38.0 24 48.0 7 14.0

Iron 27 54.0 22 44.0 1 2.0

A vitamin 10 20.0 15 30.0 25 50.0

C vitamin 15 30.0 13 26.0 22 44.0

Folate 12 24.0 29 58.0 9 18.0

B6 vitamin 7 14.0 23 46.0 20 40.0

B12 vitamin 11 22.0 13 26.0 26 52.0

Table III. The most preferred fast food for girls

The most rated fast food s %

Hamburger 65 20.3

Lahmacun-Pide 38 11.9

Chicken döner kebab 36 11.3

Pizza 30 9.4

Meat döner kebab 25 7.8

Toast 23 7.2

Turkish bagels 23 7.2

Pastries 19 5.9

Fried potatoes 18 5.6

Shish kebab 15 4.7

Baked potato 8 2.5

Kebab 6 1.9

Turkish pancake 4 1.3

Chicken sandwich 3 0.9

Salad bar 3 0.9

Sandwich 3 0.9

Chicken shish 1 0.3
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and obesity are thought to trigger the onset of puberty. 
Nutritional status during childhood is thought to be 25% 
responsible for the early onset of puberty (30). The data 
obtained during this study from the girls with signs and 
symptoms of PP and girls who had PP diagnosis showed that 
84% regularly consumed three main meals and three snacks 
a day. Ashwell (31) reported that 13.6% of the girls between 
6-11 years of age did not eat breakfast. In this study, only 
3% skipped breakfast because they did not want to have 
breakfast. In fact, a good breakfast reduces the consumption 
of snacks and energy rich food and therefore helps to 
manage the body weight of girls with PP who are undergoing 
treatment.

It takes 20 minutes for the body to feel sated. Therefore, 
when food is eaten quickly more food is consumed during this 
time (32,33). In this study, 58.0% of girls took 20-30 minutes 
to eat their meals. This could create a negative situation in 
that too much food could be eaten during this time.

It is reported that inadequate and unbalanced nutrition, 
processed foods and the consumption of foods with high 
fat and sugar contents may be the cause of the increased 
incidence in childhood obesity recently and the early onset of 
puberty in girls (34). One study demonstrated that children 
are encouraged to consume cheap, easily available snacks 
that have high energy density and low nutrient values, and 
that this puts children at risk of early puberty (35). In this 
study, 20% of the girls with the signs and symptoms of PP 
or with a PP diagnosis consumed fast food one or two days 
a week and 64% consumed fast food infrequently (Table II). 
The most commonly preferred fast foods by the girls were 
high energy foods such as hamburger (20.3%), lahmacun 
(11.9%), chicken doner kebab (11.3%), pizza (9.4%), meat 
doner kebab (7.8%), grilled toast and melted cheese (7.2%), 
bread rings (7.2%), pastries (5.9%), french fries (5.6%) and 
shish kebab (4.7%) (Table III).

There is evidence to suggest that the consumption of 
animal proteins during childhood may be related to PP. A 
study of children aged 3-8 years in the US found correlations 
between the consumption of whole animal proteins and early 
menarche and Age of Peak Height Velocity (APHV) (36). In 
another study, the consumption of whole and animal-derived 
protein by 112 boys and girls aged 5-6 years was associated 
with menarche in girls and voice change in boys. That same 
study found a link between protein from cow’s milk and other 
dairy products and early pubertal growth and APHV (37). 
While some studies have suggested a link between animal-
derived protein sources and early sexual development, other 
studies have reported a link between the consumption of 
plant-based protein sources in childhood and the late onset of 
puberty. For example, analyses in a study made by Dortmund 
Nutritional and Anthropometric Longitudinal Design showed 
that children whose plant-based protein intake was in the 
lowest one third had earlier APHV than children whose intake 

was in the highest one third (37). Similarly, Berkey et al. (36) 
demonstrated a positive correlation between plant-based 
protein intake and menarche and APHV. The girls in this study 
consumed a mean of 50.9±20.4 g total protein, 33±18.9 g 
animal protein and 17.9±6.8 g plant-based protein daily with 
diet. The mean protein percentage of the daily diet is 15.2±4.1. 
68% of the girls consumed more than the required amount 
of protein and 28% consumed sufficient amounts of protein. 
The girls’ protein consumption was slightly higher than the 
recommended limits. The interaction with PP may be due to 
micronutrients, mycotoxins or drugs in the feed given to the 
animals that provide the protein source. 

Previous research on dietary fat and the age of menarche 
reported a positive relationship between the consumption of 
fat containing polyunsaturated fatty acids and early menarche 
and a negative relationship between the consumption of 
fat containing saturated fatty acids and early menarche 
(36,38,39). The mean daily fat consumption of the girls in this 
study was 61.9±21.7 g with 40.1±8.4 g of daily energy being 
derived from fat. In this study, the percentage of fat-derived 
energy in daily energy intake was high. It is important that 
mono and polyunsaturated fats instead of saturated fats are 
promoted and that they are consumed at the recommended 
levels. This may prevent both obesity and other health 
problems associated with obesity. 

Kissinger and Sanchez (40) found a positive and 
statistically significant relationship between iron intake and 
the age of menarche in 230 girls in the US. Maclure et al. 
(38) demonstrated that in children with sufficient total 
energy intake, an increase in vitamin A intake had a strong 
association with early menarche. In this study, the girls’ 
average daily calcium intake was 634.2±319.2, iron intake 
was 7.3±2.7 mg and vitamin A intake was 1.080.6±1.829.9 
mg. A randomized study of 144 Swiss girls reported that 
girls who received calcium supplements between 7.9-8.9 
years of age reached menarche earlier than girls who did 
not receive calcium supplements (41). In our study, 48.0% 
of the girls received adequate amounts of calcium, 54% 
received inadequate amounts of iron and 50% received 
excessive amounts of vitamin A. Animal-derived protein 
sources should be promoted in order to increase children’s 
iron intake while milk and dairy products should be promoted 
in order to increase calcium intake. 

Bisphenol A (BPA), an estrogenic compound used in 
food and beverage packaging, has been associated with late 
puberty in several studies. Phthalates, which are used for 
food packaging, have been associated with early menarche 
in girls (42). An analysis of 2003-2010 National Health and 
Nutrition Examination Survey data on 987 adolescent girls 
aged 12-19 years found that girls with moderate BPA levels 
were less likely to experience early menarche than girls 
with low BPA levels. They suggested that BMI may have 
changed the relationship between menarche and BPA (43). A 
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cross-sectional study investigated the associations between 
exposure to phthalate and sexual maturation in 725 girls aged 
6-19 years in Denmark. The researchers found that the girls in 
the highest quarter for exposure to mono-n-butyl phthalate 
+ mono-isobutyl phthalate and monobenzyl phthalate 
reached stage 2 of pubic hair development at a later age than 
girls in the lower quarters (44).

In this study, 56% of their parents reported using plastic 
culinary utensils at home. 60.0% of the children drink water 
out of plastic bottles, 6.0% rarely do so and 34.0% do not. 
70.0% of the families used plastic bottles/jugs for water 
consumption. Most of the families used high amounts of 
plastic products and packaged products. An analysis of the 
consumption of snack foods revealed that 98% of the girls 
did not consume these products. These endocrine spoilers 
stimulate the hypothalamo-hypophyseal-gonadal axis and 
cause shifts in the age of puberty. For this reason, parents 
should be informed about this topic. In short, we suggest that 
materials used for food packaging should be health-friendly 
and should not cause health problems. 

Time spent in front of visual media like TV, computers, 
tablets etc. is an important risk factor for obesity. Also, the 
visual and sexual content of the programs watched may 
accelerate the puberty process and may cause emotional 
confusion with respect to sexuality (45). Analysis of the time 
spent in front of the TV revealed that the overweight girls 
watched TV for less than an hour a day (76.9%), 2-3 hours 
a day (11.7%) and 3-4 hours a day (11.2%) with no statistical 
difference found between them (p>0.05). 

Study Limitations
The small number of subjects due to the limited time 

period is one of the factors that limited our work. Moreover, 
the use of a control group in addition to a study group would 
have made the study’s results more significant and accurate. 
In order for future studies examining the effects of nutrition 
on puberty to give more significant results, study groups 
should be divided into newly diagnosed patients and follow-
up patients because once diagnosis has been made, the 
families’ awareness increases resulting in changes to their 
children’s dietary habits. 

Conclusion

Changing lifestyles and habits in all aspects of society 
have led to an increase in the number of children with 
PP. In girls with PP, particularly when they are treated for 
more than a year, the importance of maintaining the ideal 
bodyweight should be emphasized. Consistent nutritional 
training, methods to increase the intensity and duration 
of PA and maintaining regular meal times are important 
factors in the dietary management of obesity. Physicians 
should monitor these children regularly and give nutritional 

counseling. Since children use their parents as role models, 
the girls’ nutritional habits are also similar to their parents’ 
habits. In order to advance the age of puberty, families should 
be educated about their children’s nutritional habits and PA 
status. Advising girls with PP to modify their eating habits 
such as having breakfast, eating less food at mealtimes and 
eating more slowly is important in that it prevents obesity by 
promoting healthy eating habits.

Further research with a larger cohort is required to 
determine the effects of nutrition on puberty.
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Introduction

Febrile seizures (FS) are the most common seizures 
that occur with a temperature of 38 ºC or higher in the 
absence of a history of prior a FS. It is seen with afebrile 
illness not caused by a central nervous system infection or 
any metabolic imbalance. FS are usually seen between the 
ages of 6 and 60 months (1-3). According to the literature, 
there are no cognitive adverse effects of having FS. These 
patients do not have any increased risk of abnormalities of 

attitude, attention or school performance compared with 
age-matched controls (2). Although FS are usually benign and 
self-limiting, parents feel great fear and concern about them. 
Also, the risk of epilepsy after FS increased between 3% to 7% 
compared with nearly 0.5% of the general population which 
makes FS a significant health problem (4,5).

Methodological differences might be a factor, but the 
prevalence of FS varies in different parts of the world (2). 
Higher prevalences are found in Japan and Guam (8% and 
14%, respectively), whereas, the prevalence in Europe and 
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United States is reported between 2% and 6.9% (6-9). The 
prevalence of FS in Turkey was found to be between 3.5% 
and 12.8% in previous studies (10-15). These differences are 
thought to be due to genetic, geographic and environmental 
factors. Also, due to socio-economic and environmental 
factors of population change through time, the prevalence of 
FS might have changed. However, there has been no recent 
study about the prevalence of FS among Turkish children.

The objective of this study is to find out the prevalence, 
clinical and some epidemiological features of the FS among 
Turkish children aged from 6 to 7 in the center of İzmir city. 

Materials and Methods

A cross-sectional study was conducted in first and second 
grade primary school children in the metropolitan area of 
İzmir. Information on the study population was obtained 
from the Bureau of Statistics of the Provincial Education 
Administration of İzmir (16). The primary school grade 1 
and 2 population consisted of 65.866 children in 2015 in 
İzmir. Taking into consideration the prevalence rate detected 
by Aydin et al. (15) in 2008 of  9.7%, with ±1 standard 
deviation (SD) with a 99% confidence interval, we planned 
to assess 5.340 students for this study. Nine districts in İzmir 
city center were the clusters for our study, and a cluster-
sampling method was used. Randomly chosen schools from 
the sample frame were represented proportionally to their 
size. Taking into account those questionnaires that would 
not be replied and returned, instead of 5.340, we distributed 
5.501 questionnaires. Together with the questionnaire, a 
consent/approval form was sent to the families of the 
sample population.

After Dokuz Eylül University Ethics Committee (approval 
number: 2015/28-15) was received, written permission was 
obtained from the Provincial Education Administration and 
Governor of İzmir City and then the study was performed. 

We planned to collect data for our study via the 
questionnaire to be answered by the parents of first and 
second grade students in the 2015-2016 educational year. The 
survey, which had 30 questions, was prepared according to 
the guidelines for epidemiologic studies on epilepsy, which 
were proposed by the Commission on Epidemiology and 
Prognosis, International League Against Epilepsy in 1993, 
and also according to the current literature about epilepsy. 
To minimize any memory difficulties, we added an option 
as “I do not remember” to the survey and these data were 
accepted as missing data. Teachers sent questionnaires to 
the parents, who were asked to return them within five days 
via the children. The response rate was 69.2%, and 3.806 
questionnaires were returned out of 5.501 sent.

The survey had questions about some demographic 
features of the children and FS episodes. The main 
independent variables of the study were age and gender 

of children, the FS history of children, the reason for fever, 
type of treatment conducted by the parents during the FS, 
admission to a medical unit, the medicine recommended and 
also a story of FS and epilepsy throughout the family. 

FS were defined as seizures that occur in children aged 
between six months and six years, accompanied by a fever (at 
least 38 °C before the onset of the seizure) without signs of 
an intracranial infection (3). Cases with intracranial infections 
such as encephalitis or meningitis, or intoxication as a reason 
for the fever, and those who had a history of an afebrile 
seizure were excluded from the study. 

Data were analyzed using SPSS version 21.0 for Windows 
software (SPSS Inc., Chicago, IL). Results were reported as 
mean ± SD values or n (%) where appropriate. The statistical 
significance level was set at a p value <0.05. The normality of 
data distribution was checked using the Kolmogorov–Smirnov 
test in the whole group and the subgroups. Statistical analysis 
was done by using t-test for measurable variables and χ2 test 
for countable variables.       

Results

Of the sent 5.501 questionnaires, parents of 3.806 
voluntarily completed and returned the survey (69.2%). 
Out of 3.806 cases, 30 were excluded from the study due to 
the diagnosis of intoxication, encephalitis, meningitis and 
history of afebrile seizure. Finally, 3.776 cases were assessed, 
49.3% of them were boys. The median age of the children 
at the time of the survey was 7.0 years (range 5.0 to 8.5). Of 
the 3.776 investigated children, 181 (4.8%, 95% confidence 
interval 4.1% to 5.5%) were reported to have experienced at 
least one FS. Among them, 98 were boys and 83 were girls. 
Some demographic characteristics are shown in Table I. We 
found a slightly higher prevalence of FS in boys compared 
to girls (5.2% and 4.3%, respectively), but this was not 
significantly significant (p=0.183). The FS prevalence in six-

Table I. Some demographic characteristics of study population

Demographic characteristics n (%)

Age, months

Mean ± SD 6.5 (±0.61)

Median 7 

Gender

Males 1.862 (49.3)

Females 1.914 (50.7)

Febrile seizure history

Overall 181 (4.8)

Males 98 (5.2)

Females 83 (4.3)

SD: Standard deviation
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year-old students was lower than in seven years old students 
(4.1% and 5.3%, respectively), but this difference was not 
statistically significant (p=0.105).

Our results showed that 28.5% of the children experienced 
their first FS between the ages of 18 months and three years 
old. Among children who had a FS history, 62.8% of them 
had a seizure within the first hour of the fever. Most of the 
parents report that their children had an upper respiratory 
tract infection as the reason for the fever, and 12.4% of them 
had a vaccination history at two weeks before the seizure. 
94.4% of the parents (171/181) brought their child to the 
hospital, and medicine was recommended for 54.0% of those 
(Table II). Sixty-one (33%) children were reported to have 
experienced two or more FS episodes. 37.3% of the patients 
with recurrent FS had their first episode before 18 months 
of age. The first episode age did not significantly affect the 
recurrence risk for FS (p=0.327). 59.3% of the repeated cases 
were males, and there was no significant difference between 
males and females in recurrence risk (p=0.284).   

The most common practices by parents during the seizure 
were admission to the nearest emergency room and giving a 
shower to the child in order to decrease the fever. (Table III). 
Only 4.4% of them turned the child’s head to the right or left 
side to open the airway. One parent attempted to perform 
cardiopulmonary resuscitation. There was no significant 
difference in attitudes between parents with single FS and 
multiple FS (p>0.05).

Seizure history among family members of FS subjects is 
shown in Table IV. Among the 181 FS subjects, 29.0% of them 
gave a history of FS for their parents. Approximately 20% 
of them had a history of convulsive disorders within their 
immediate family and relatives.

 Discussion 

FS is the most common type of childhood seizure 
disorders. Most cases of FS are benign and self-limiting, and 
in general, treatment is not recommended (2). Our study 
was a school-based, cross-sectional prevalence survey of a 
history of FS in children between the ages of 6 and 7 in İzmir. 

Ateşoğlu et al.
 Febrile Seizure Prevalence in Children

Table II. Febrile seizure characteristics

n %

Febrile seizure age

6-11 months 21 11.7

12-17 months 37 20.7

18-35 months 51 28.5

3-4 years 40 22.3

>4 years 30 16.8

Fever

38-39 ºC 103 57.0

>39 ºC 78 43.0

Time between fever and seizure

≤30 minutes 43 35.6

31-60 minutes 33 27.2

1-23 hours 37 30.6

≥24 hours 8 6.6

Reason for the fever

Acute tonsillopharyngitis 140                                  80.5

Otitis media 16                               9.2

Acute gastroenteritis 16                                    9.2

Unknown 2                                   1.1

Number of febrile seizure episodes

1 episode 120 67.0

2 episodes 39 21.8

≥3 episodes 22 11.2

Recommended medicine type

Medicine to be used on the fever 73 71.6

Antiepileptic drugs for long term treatment 15                                  14.7

Medicine to be used at the time of seizure 14                                  13.7

There are 2 missing data from the febrile seizure age data, 60 missing data from 
the time between fever and seizure data, 7 missing data from the reason for the 
fever data and 9 missing data from the recommended medicine Type

Table III. Attitudes of the parents during the febrile seizure (n=181)

Total Single FS Multiple FS
p valuen % n % n %

Admission to the nearest emergency department 114 63.0 78 65.0 36 61.0 0.722

Giving a shower to the child to decrease the fever 53 29.3 31 25.8 22 37.3 0.160

Using wet clothes to decrease the degree of fever 15 8.3 8 6.7 7 11.9 0.381

Giving the medicine advised before 13 7.2 6 5.0 7 11.9 0.097

Call to the emergency service (112) 9 5.0 6 5.0 3 5.1 0.981

Positioning the patient (Turning the child’s head to the right or left side) 8 4.4 4 3.3 4 6.8 0.507

Some parents carried out more than one action. FS: Febrile seizure
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The prevalence of FS in our study was found to be 4.8%. Our 
result is similar to the literature from Western countries (2,6-
9) while our prevalence rate is lower than Asian and African 
countries (17-20). The cause for higher prevalence rates in 
Asian and African countries is not known. It is hypothesized 
that it may be due to a different genetic predisposition as well 
as the influence of environmental factors (21). FS prevalence 
rates in our country were reported as 4.5% and 3.5% in two 
previous studies which are similar to our result (11,14). On the 
other hand, the prevalence rate in primary school children 
in Diyarbakır was found to be 8.9% (12). We found a lower 
prevalence rate compared to the study by Aydin et al. (15) in 
which the prevalence was 9.7% in İzmir. Moreover, in another 
study, researchers reported the FS prevalence as 12.8% in 
İzmir (22). These differences might be due to methodological 
variations between studies. Also, the reduction in the 
prevalence of FS within the similar population, like our study 
and the study by Aydin et al. (15), may be partly as a result of 
the improved education of parents’ behaviors towards a child 
with fever. Unfortunately, we did not have any information 
about parents’ fever attitudes in our study. 

There were some studies that found that males have a 
slightly higher frequency of FS (male to female ratio, 1.1:1 to 
2:1) (2,20). Like these studies, there were more boys than girls 
with FS, 1.2:1 in our study (17,20,23-25). There is no explanation 
for this male predominance, but some researchers considered 
that boys have a predisposition to the febrile illnesses that 
may cause FS (2,9,17,19). On the other hand, this prevalence 
rate difference between boys and girls was not statistically 
significant in our study like most other studies (2,17). 

In our study, we found that FS was mostly seen at the ages 
between 18 months and 3 years, similar to the contemporary 
literature (17,19,20,26). We also found that most of the FS 
cases had a fever of 39 °C or more and seizure occurred within 

the first hour of the fever. These findings are similar to the 
previous studies (2,7,9,18-20). In our study, the most common 
reason of the fever among the FS cases was upper respiratory 
tract infections. Studies from the Western world, Japan, 
and our neighbors found similar results (5-8,18,27,28). On 
the other hand, bacterial meningitis and severe falciparum 
malaria were the most common infections found in FS cases 
in Africa (17). FS may recur in approximately 30% of the cases 
with a first episode, and we found a similar FS recurrence rate 
to the contemporary literature (2,18,20).

A significantly increased risk for FS was found for children 
of whom there was a history of FS in the parents or/and 
siblings (2,9). According to the literature, 25% to 40% of the 
cases had a positive family history for FS (2,29). 29% of the 
parents and 13.4% of the siblings had a history of FS in our 
study. A family history of FS is considerably higher among FS 
cases in our study, and this is concordant with the literature.

Although FS is one of the benign diseases seen in 
childhood, parents can perceive FS as a traumatic and highly 
dangerous event. It is essential to reduce parental concerns 
to improve their responses to FS at home. Parental attitudes 
toward FS are important for children’s first aid during the 
seizure. Sixty-three percent of parents brought their child 
directly to the hospital in our study. In a similar study in Japan, 
91% of parents brought their child directly to the hospital by 
ambulance after an emergency call (30). Also, in Korea it is 
found that during a FS, 86.5% of the parents rushed the child 
to an emergency department (31). These results show us that 
although parental FS knowledge has significantly improved, 
most parents still panic and rush their child to doctors 
without giving first aid to the child. Only 4.4% of them turned 
the child’s head to the right or left side to open the airway. In 
our study, this result did not change between parents who 
have children with a single FS and parents who have children 
with recurrent FS. According to our results, although most 
parents had thought that they had an appropriate approach 
during the seizure of their children, most of them had false or 
insufficient information about seizure management at home. 
These results might be due to an inappropriate education of 
parents or a variation in the quality of information given by 
health care professionals in İzmir.  

Study Limitations

We have several limitations. Firstly, our study was 
carried out as a school-based survey. Data was collected by 
questionnaire. There was no clinical evaluation. Therefore, 
febrile reactions might have been perceived as a FS by parents. 
Secondly, because we used a questionnaire method, recall 
bias might have interfered with the results. On the other 
hand, a population-based questionnaire method remains 
the most practical method for assessing these parameters 
in large groups. Moreover, to reduce recall bias, we did this 
study on 6-7 years old children. Thirdly, although schooling 

Table IV. Family seizure histories of febrile seizure subjects

n Percentages

Febrile seizure history of parents + 52 29.0%

- 127 71.0%

Febrile seizure history of siblings + 24 13.4%

- 155 86.6%

Afebrile seizure history of parents + 5 2.8%

- 174 97.2%

Afebrile seizure history of siblings + 3 1.7%

- 176 98.3%

Febrile and/or afebrile seizure history 
of other family members

+ 28 15.7%

- 150 84.3%

Among the 181 cases with febrile seizure histories, there are 2 missing data in the 
variables that were questioned for febrile seizure history of parents and siblings, 
and 3 missing data in the other family members
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until the 8th grade is obligatory in Turkey, some low-income 
families do not send their children to school. They choose to 
send them to work, and this might affect the results. Along 
with that, use of a school-based questionnaire method 
enabled us to find cases who could not access health care 
facilities because of social, cultural or financial problems. So, 
due to this, we thought that our study design enabled us to 
find more realistic results on the prevalence of FS.

Conclusion

In conclusion, the FS prevalence determined in our study 
is lower than the study within a similar population done by 
Aydin et al. (15) in 2008. Our study supports findings that 
the prevalence of FS in our country is similar to developed 
countries but lower than the developing Asian communities. 
It was thought that increasing the awareness of febrile illness 
of parents and the advancing healthcare systems in our 
country may have decreased the FS prevalence within the last 
8 years in İzmir. Our school-based population study enabled 
us to know the prevalence rate of FS, but repeated studies are 
needed to follow-up the effect of changing socio-economic 
factors on FS prevalence.
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Febrile Seizure Prevelance Survey

No:
Person filling out the survey:  Mother  Father
1. Birth date of your child:
2. Sex:  Boy Girl

3. Does your child have a disease that requires constant medication?
a. Yes: ……
b. No

4. Did your child have a febrile seizure?
a.Yes
b. No
c. I don’t remember
5. If your answer is yes, please continue the survey, otherwise the survey 
ends here

6. How old was your child when he/she had a febrile seizure?
a. 6-11 months
b. 12-17 months
c. 18-35 months
d. 3-4 years
e. >4 years

7. What was the temperature of your child during the febrile seizure?       
….. ºC

8. What was the time between fever and febrile seizure of your child?
a. ≤ 30 minutes
b. 31-60 minutes
c. 1-23 hours
d. ≥24 hours

9. Had your child been vaccinated within the previous 2 weeks before 
the febrile seizure?

a. Yes
b. No
c. I don’t remember

10. What did you do first when your child had a seizure?
a. Admission to the nearest emergency department
b. Giving a shower to the child to decrease the fever
c. Using wet clothes to decrease the degree of fever
d. Giving the medicine advised before
e. Call to the emergency service (112) 
f. Positioning the patient (Turning the child’s head to the right or left 
side)

11. What was the reason of your child’s fever?
a. Acute tonsillopharyngitis
b. Otitis media

c. Acute gastroenteritis
d. Urinary tract infection
e. Vaccination
f. Other:……………….
g. I don’t remember

12. Was there any medicine recommended to be used for your child?

a. Medicine to be used on the fever
b. Antiepileptic drugs for long term treatment
c. Medicine to be used at the time of seizure
d. No
e. I don’t remember

13. How many times did your child have a febrile seizure?

a. One
b. More than one: ………(please write)

14. Has your child previously had a seizure (without fever)?

a. Yes
b. No
c. I don’t remember

15. Did you or your partner have a febrile seizure during your own 
childhood?

a. Yes
b. No
c. I don’t remember

16. Do you or your partner have an epilepsy diagnosis?

a. Yes
b. No
c. I don’t remember

17. If you have any other children, have they had any febrile seizures?

a. Yes
b. No
c. I don’t remember

18. If you have any other children, have they been diagnosed with 
epilepsy?

a. Yes
b. No
c. I don’t remember

19. In yours or wife/husband’s family, is there anyone who has been 
diagnosed with febrile seizure or epilepsy?

a. Yes
b. No
c. I don’t remember
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Introduction

Mutation of the PTEN tumor suppression gene leads 
to PTEN hamartoma tumor syndrome (PHTS). PHTS 
includes Cowden syndrome, Bannayan-Riley-Ruvalcaba 
syndrome (BRRS) and Proteus-like syndrome (1,2). BRRS 
is the pediatric form of PHTS and is characterized by 
macrocephaly, pigmented macules on the glans penis and 
benign mesodermal hamartomas (primary subcutaneous 

and visceral lipomas, multiple hemangiomas and intestinal 
polyp). These cases may be accompanied by dysmorphic 
findings, joint hyperelasticity, pectus excavatum, scoliosis, 
café-au lait spots, frontal bossing, hypertelorism, a short 
palpebral fissure, a long philtrum and proximal muscle 
myopathy (3). Growth and mental retardation may be seen 
in half of these cases. Intestinal polyposis may be seen in 
35-40% of cases, and clinical findings of anemia, diarrhea 
and small intestinal invagination may also be observed (3-5). 

ABS TRACT
Bannayan-Rıley-Ruvalcaba syndrome (BRRS) is characterized by macrocephaly, pigmented macules on the glans penis and benign mesodermal 
hamartomas. 9.6-year-old boy was referred to the pediatric surgeon following an observation of a subcutaneous lipomatous lesion and numerous 
nodules in the thyroid gland via ultrasonography performed due to swelling in the neck first noticed approximately 3 months previously. Thyroid 
ultrasonography revealed numerous nodules with distinct margins in both lobes of the thyroid gland, some exhibiting calcification and others 
hypoechoic areas, and a total thyroidectomy was performed due to a suspicion of malignity. After surgery, the patient was referred to the Pediatric 
Endocrinology Department. On physical examination, his weight was 30 kg [standard deviation score (SDS): -0.38], height 140 cm (SDS: 0.71) and head 
circumference 59.5 cm (SDS: +3.21). Pubic hair was Tanner stage 2, bilateral testes 3+3 mL palpable. There was multiple hyperpigmented lesions on 
the penile skin. His past medical history revealed that pubic hair development was reported at the age of 8 years. Laboratory examinations revealed 
a 17-OH progesterone level of 4.8 ng/mL, bone age compatible with 8 years. P. V281L heterozygous mutation was determined via CYP21A2 mutation 
screening performed for non-classic congenital adrenal hyperplasia. BRRS was primarily suspected in this case of macrocephaly, lipomatous lesions 
and pigmented macular lesions on the penis. Heterozygous p.C136R mutation was determined via PTEN mutation scanning.
Keywords: Bannayan-Riley-Ruvalcaba syndrome, thyroidnodule, macrocephaly

Bannayan-Riley-Ruvalcaba Syndrome in a Case 
Evaluated Due to Multinodular Goiter
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In addition, 30% of cases of BRRS have been shown to be at 
risk of multinodular goiter, thyroid adenoma, differentiated 
non-medullary thyroid cancer or Hashimoto’s thyroiditis (6).

Case Report

9.6-year-old boy was referred to the Pediatric Surgery 
Department following an observation of a subcutaneous 
lipomatous lesion and multiple nodules in the thyroid gland 
via ultrasonography performed due to swelling in the neck first 
noticed approximately 3 months previously. Detailed thyroid 
ultrasonography revealed multiple nodules with distinct 
margins in both lobes of the thyroid gland, some exhibiting 
calcification and others hypoechoic areas. Following a total 
thyroidectomy performed due to a suspicion of malignity, the 
case was referred to the Pediatric Endocrinology Department. 
On physical examination, the patient’s weight was 30 kg 
[standard deviation score (SDS): -0.38], height 140 cm (SDS: 
0.71) and head circumference 59.5 cm (SDS: +3.21). Axillary 
hair was not present, pubic hair was Tanner stage-2, testes 
were 3 mL in size and hyperpigmented lesions on the penile 
skin were observed (Figure 1). Family history revealed that 
the patient’s maternal grandmother had been diagnosed 
with colon cancer at the age of 42. Laboratory examinations 
at the time of presentation revealed free thyroxine: 0.58 
ng/dL (0.89-1.76) and thyroid-stimulating hormone: 89.2 
mU/L (0.35-5.5). Full blood count, kidney and liver functions 
and ion levels were within normal limits. 2 mcg/kg/d 
L-thyroxin for hypothyroidism was started. Investigations 
were performed for premature pubarche with the findings 
as follows; follicle stimulating hormone: 0.78 mIU/mL 
(0.26-3), luteinizing hormone: 0.2 mIU/mL (0.02-0.3) free 
testosterone: 1.4 pg/mL (0.4-0.9), total testosterone: 0.1 ng/
dL (<2.5-10), dehydroepiandrosterone sulfate: 93 mcg/dL (13-
83), 17-OH progesterone: 4.8 ng/mL (<0.9) cortisol: 12 mcg/
dL (3-21), adrenocorticotropic hormone: 22 pg/mL (6-48) 
and bone age of 8 years. His 17-OH progesterone level was 
high, and a p.V281L heterozygous mutation was determined 
via CYP21A2 mutation scanning performed for non-classic 
congenital adrenal hyperplasia. Since the patient’s bone 

age was not advanced, we decided to maintain monitoring 
without treatment. The post-thyroidectomy pathology 
report was compatible with follicular nodular disease. The 
case was assessed as BRRS based on the macrocephaly, 
lipomatous lesions and pigmented macular lesions on the 
penis. Polypoid structures were observed in the bulbus and 
throughout the colonic mucosa via endoscopy performed 
in light of gastrointestinal system lesions, and monitoring 
was recommended. Cranial magnetic resonance imaging 
(MRI) in this case with macrocephaly revealed bilateral 
hamartomatous lesions located in the bilateral cerebral 
hemisphere anterior periventricular deep white matter, 
and monitoring with annual cranial MRI was decided upon. 
Heterozygous p.C136R mutation was determined via PTEN 
mutation scanning (Figure 2). We report this case in which 
CYP21A2 mutation was determined incidentally together with 
PTEN gene mutation due to the coincidence of two different 
mutations and the rarity of the phenomenon. The inform 
consent was taken from the patients’ parents for publication.

Discussion

PHTS is an autosomal dominant inherited disease 
resulting from a germline mutation in the PTEN gene. BRRS, 
the pediatric form of PHTS, was first described in 1971 (7). 
BRRS is characterized by macrocephaly, pigmented macules 
on the glans penis and benign mesodermal hamartomas (4). 
No diagnostic criteria for BRRS has been described. Marsh et 
al. (1) proposed the presence of at least 3 of macrocephaly, 
lipomatosis, hemangiomas and pigmented macules on the 
glans penis as diagnostic, while Parisi et al. (8) considered the 
presence of 2 out of 3 findings described as macrocephaly, 
hamartomas (lipoma, hemangioma or intestinal polyp) as 
diagnostic.

Our case was first referred to our clinic by the Pediatric 
Surgery Department following a total thyroidectomy 
performed following determination of multinodular goiter, 
thyroid nodules containing calcification and a hypoechoic 
area via ultrasonography. The risk of cancer associated with 
BRRS is still unclear (9). However, differentiated thyroid 
cancers are thought to derive from follicular adenomas. 

Figure 1. Hyperpigmented lesions on the penis Figure 2. PTEN p.C136R (c.406TC)
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Prophylactic surgery is preferred in these cases since oxyphilic 
and follicular cytology cannot clearly differentiate between 
benign and malign nodules (10-12). However, prophylactic 
thyroidectomy is not recommended in cases of BRRS without 
thyroid nodule. Multiple adenomatoid thyroid disease and 
lymphocytic thyroiditis are frequently seen in cases of BRRS 
(13). Total thyroidectomy was performed in our case due to 
suspected malignant nodule via thyroid ultrasonography. 
The postoperative pathology report was compatible with 
follicular adenoma.

Several subcutaneous lesions, the largest of which was 
2x1.5 cm in size and suggestive of lipoma were observed 
on the neck and thoracic anterior wall via superficial tissue 
ultrasonography of the cutaneous lesions. Following 
dermatological consultation regarding the lesions on the 
penis determined, under the physical examination, that 
these were benign penile lentiginous lesions, and annual 
monitoring of these together with the lipomatous lesions on 
the body was advised.

Intestinal hamartomatous polyp development has 
been reported in 35-40% of cases of BRRS (14). A polypoid 
appearance was also observed along the esophagus, bulbus 
and the entire colon in our case, and the asymptomatic 
patient was referred to the Pediatric Gastroenterology 
Department for observation. It was suggested that the 
polyps in these cases may be associated with invagination 
and rectal bleeding, but no evidence has been obtained to 
show that this increases the risk of colorectal cancer. No 
fecal occult blood, investigated for screening purposes, was 
determined in our case.

The cancer screening protocol in patients with BRRS 
is not explicitly described, although 6 monthly complete 
blood count, urine tests and thyroid and abdominal 
ultrasonography are recommended. Monitoring with fecal 
occult blood investigation and periodic MRI for the risk 
of intracranial tumor are recommended in cases in which 
intestinal polyp is determined (15). Hamartomatous lesions 
in bilateral hemisphere anterior periventricular deep white 
matter and left parietal deep white matter were observed 
via cranial MRI in our case. The Oncology and Brain Surgery 
departments were consulted and monitoring with annual 
MRI was advised. Neurodevelopmental development with 
a total IQ 99 score from the WISC-R test administered by a 
psychologist was evaluated as within normal limits. 

BRRS is inherited in an autosomal dominant manner, 
but a new mutation is determined in 37% of cases. PTEN 
gene mutation positivity has been determined in 50-60% 
of cases with a clinical diagnosis of BRRS (1). PTEN is a 
tumor suppressor gene located on the long arm of the 
10th chromosome. After getting informed consent from the 
parents, DNA was extracted from peripheral leucocytes using 
standard methods. Heterozygous p.C136R (TGT>CGT) PTEN 

gene mutation, which was previously identified, was also 
positive in our case. Mutation screening was also performed 
for the parents and sibling due to autosomal dominant 
inheritance, but no mutation was determined. Despite a 
history of colon cancer at the age of 42 in the maternal 
grandmother, genetic analyses could not be performed since 
she was no longer alive. PTEN mutation-positive find a 
genotype/phenotype correlation among 42 patients from 26 
families with PTEN mutations and clinical features of BRRC.

In conclusion, other accompanying pathologies can be 
determined with careful systemic physical examination in 
patients in whom thyroid nodule is determined. Cases in which 
BRRS, one of the PHTS, is suspected should be monitored 
with a multidisciplinary approach including pediatricians, 
pediatric endocrinologists, gastroenterologists, neurologists, 
oncologists, dermatologists and pediatric surgeons. 
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Introduction

Pheochromocytomas and paragangliomas are 
neuroendocrine tumors arising from the chromaffin cells. 
The term pheochromocytoma is used for tumors that occur 
in the adrenal gland whereas paraganglioma is used for 
those of extra-adrenal origin (1). The estimated incidence of 
pediatric pheochromocytomas is 1 in 50.000 (2). Although 
they can occur as sporadic tumors, a hereditary basis of the 
disease and identification of a germ line mutation is higher 
in children compared to adults, reported varying between 
30-70%. Von Hippel-Lindau (VHL) disease, multiple endocrine 
neoplasia (MEN) 2A, 2B and neurofibromatosis (NF) Type I 
are the most frequently reported syndromes associated with 

pheochromocytomas. Therefore, genetic testing is imperative 
for all children who present with pheochromocytoma, 
regardless of familial history (1,3).

The clinical presentation of childhood pheochromocytoma 
is highly variable. Symptoms are mostly due to the elevated 
levels of catecholamines. Sustained hypertension is found 
in more than 60% of pediatric pheochromocytoma cases. 
However, the presence of hypertension is not mandatory, 
and there is no clear correlation between the levels of 
catecholamines and symptoms (2). Palpitations, headache, 
excess sweatiness, anxiety and pallor should arouse suspicion 
of pheochromocytoma in children. Signs and symptoms of 
sweating, nausea, vomiting, weight loss, polyuria or visual 
disturbances may also be presenting symptoms in children (2,4).

ABS TRACT
Pheochromocytomas are neuroendocrine tumors. In this report, we present a 15-year-old girl who had cerebral palsy and pheochromocytoma. She 
also had a diagnosis of hyperinsulinemic hypoglycemia in her history. She underwent bilateral laparoscopic cortical sparing adrenalectomy. 
We report the experience of laparoscopic bilateral cortical sparing adrenalectomy of a pediatric pheochromocytoma.
Keywords: Pheochromocytoma, laparoscopic surgery, paraganglioma
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Measurement of plasma free metanephrine and 
normetanephrine or 24-h urinary fractionated metanephrines 
are considered to be the most accurate biochemical tests for 
pheochromocytoma (4).

Surgical resection is the treatment of choice and in 
the setting of bilateral pheochromocytoma, cortical-sparing 
procedures should be considered (4). Appropriate preoperative 
medical treatment to block the effects of catecholamines for 
at least 10-14 days before surgery is mandatory to keep the 
intraoperative risks minimum. Depending on institutional 
experience, different protocols have been used to ensure 
adequate preoperative preparation (1,2,4). 

In this article, we report an incidentally diagnosed bilateral 
pheochromocytoma and aim to highlight the importance of 
questioning.

Case Report

A 15-year-old motor-mentally retarded girl was 
admitted to an outpatient clinic for routine check-up of 
osteopenia. She had been on calcium gluconate and vitamin 
D therapy for osteopenia secondary to immobilization. Renal 
ultrasonography was planned to investigate nephrocalcinosis 
and a 41x34x47 mm mass in the right and 49x25X45 mm 
mass in the left adrenal gland were identified. 

She was born at term after an uneventful pregnancy with 
a birth weight of 3.200 g. There was a consanguinity between 
parents. She had a diagnosis of transient hyperinsulinemic 
hypoglycemia (serum insulin 20 IU/mL, glucose 34 mg/dL) 
during the neonatal and early infancy period and had been 
on diazoxide therapy. Her parents had ceased administering 
the drugs of their own choice. The family history was 
unremarkable regarding pheochromocytoma and/or adrenal 
mass or hypertension. After further questioning, her mother 
complained regarding sweating, anxiety and flushing attacks.

On physical examination, her weight was 45 kg (-1.76 
standard deviation score), however, her height was not 
evaluated properly due to contractures. Her blood pressure 
was 142/88 (99th percentile/adjusted for age and gender, it 
was 134/88), her heart rate was 72 beats per minute. She 
had severe increased muscle tone, rigidity and contractures 
at multiple joints. Further questioning revealed that the 
patient had had attacks of flushing and diaphoresis since 1 
year of age. Ambulatory blood pressure monitoring revealed 
hypertension. Twenty-four hour urinary metanephrine was 
2.761 µg/day (normal value: 52-341), normetanephrine was 
1.198-7.145 µg/day (normal value: 88-444), vanillymandelic 
acid was 22 mg/day (normal value: 3.3-6.5), serum aldosterone 
(supine) was 178 pg/mL (n= 20-220), serum renin was 83 pg/
mL (n=5.41-34.5), adrenocorticotropic hormone (ACTH) was 
40.60 pg/mL (normal: 7.20-63.3 pg/mL), DHEA-SO4 was 
28.1µg/dL, total testosterone was 0.28 ng/mL, cortisol was 
10.4 µg/dL.

Contrast enhanced abdominal computed tomography 
(CT) revealed that the density of masses were 14 and 22 
Hounsfield units respectively (Figure 1). An iodine123 

metaiodobenzylguanidine (I123MIBG) scan revealed an 
increased uptake at the adrenal glands. 

Due to hypertensive episodes (121/85-145/88 mmHg) 
being detected in the preoperative evaluation, the patient 
was hospitalized and hypertension was stabilized with 
increasing doses of phenoxybenzamine (final dose: 40 mg/
day) under ambulatory blood pressure monitoring 14 days 
prior to surgery. 

On the day of surgery, firstly a laparoscopic transperitoneal 
partial adrenalectomy was performed for the left adrenal 
mass (5-6 cm in diameter) with clear borders. Preoperative 
hypertensive attacks were managed with phenoxybenzamine. 
In the same session, the patient was re-positioned for 
the right adrenalectomy and unlike the preoperative CT 
scan report, 3 other right adrenal masses were detected. 
Significantly inflammated and stiff masses were resected 
laparoscopically. Minor bleeding was easily managed with 
vessel sealing devices. The masses were removed through a 
laparoscopic endo-bag without complication. 

Following bilateral laparoscopic cortical sparing 
adreneloctomy, the patient remained normotensive. 
Postoperatively, laboratory examination revealed normal 
24-hour urinary metanephrine (22 µg/dL), normetanephrin 
(538 µg/dL), noradrenalin (90 µg/dL) dopamine (337 µg/dL) 
and adrenalin (1.9 µg/dL) levels. An I123MIBG scan showed 
normal uptake. Hydrocortisone treatment, which was started 
postoperatively, was tapered and then discontinued. Serum 
cortisol levels were 9.75-2.58 µg/dL, ACTH levels were 96.7-
10.3 pg/mL, respectively (08:00 am & 23:00 pm).

The diagnosis of PHEO was confirmed histologically. 
Genetic analyses of RET, VHL, ABCC8, KCNJ11, HNF4A genes 
were examined regarding the history of hyperinsulinemic 
hypoglycemia and no mutation was detected.

During her follow up, twelve months postoperatively, the 
patient remained normotensive with normal serum cortisol, 
ACTH levels (11.2 µg/dL and 23 pg/mL) and urinary catecholamine 
levels. Informed consent was taken from family.

Altıncık et al. 
Pheochromocytoma and Cortical Sparing Adrenalectomy

Figure 1. Arterial phase computed tomography of the adrenal masses
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Discussion

The clinical presentation of pediatric pheochromocytomas 
is variable ranging from asymptomatic to sudden death. 
Sustained hypertension has been reported in 60-95.8% of 
these patients (2,4-6) The presence of the classical symptom 
triad (headache, sweating and palpitations) was reported 
more often in children than adults (4,6). Our case had a 
typical presentation of the disease, however, regarding her 
mental retardation; these symptoms (sweating, palpitations 
and anxiety) were realized belatedly via further questioning.

Measurements of plasma and/or urinary metanephrines, 
normetanephrines are the most reliable tests for a biochemical 
diagnosis with almost 100% sensitivity. An elevation of these 
analyses 4-fold above the reference range is associated with 
high probability of tumor (2,4-6). Our case had a diagnostic 
elevation of urinary metanephrines and normetanephrines.

The initial test of choice for tumor location is magnetic 
resonance imaging or CT which have similar diagnostic 
sensitivities. For functional testing, I123MIBG scintigraphy 
is a highly specific test that confirms the catecholamine-
secreting nature of the tumors and it can locate tumors not 
seen with cross-sectional imaging (2). 

Approximately 59% of sporadic pheochromocytomas or 
paragangliomas which are diagnosed in children of <18 years 
old and up to 70% of those that are diagnosed in children 
of <10 years old are associated with germline mutations 
(7). Commonly linked syndromes are VHL, MEN 2A/2B (RET 
gene), NF1 and paraganglioma syndromes (SDHD, SDHC, 
SDHB genes). The critical role of VHL gene for β-cell function 
has been reported before. There have been a few mice studies 
regarding VHL gene deletion and severe hypoglycemia. These 
studies reported that deletion of VHL gene in the pancreatic 
β cells caused postnatal lethal hypoglycemia. However, 
the hypoglycemic state was neither due to impaired insulin 
secretion nor insulin receptor hypersensitivity (8-10). In this 
respect, we examined VHL and ABCC8, KCNJ11, HNF4A genes 
in our case, however, no mutation was detected. To the 
best of our knowledge, pheochromocytoma accompanying 
transient hyperinsulinemic hypoglycemia has not been 
reported before. This might be a coincidence, however further 
genetic analyses such as paraganglioma syndromes are 
needed before accepting this state as coincidence.

Cortical sparing adrenalectomy is preferred in patients 
with bilateral disease to avoid life-long glucocorticoid 
deficiency (2,4,6). Both open and laparoscopic approaches 
have been employed depending on the surgeon’s experience. 
Our case had an uneventful and successful laparoscopic 
transperitoneal cortical sparing surgery and post-operative 
cortisol levels remained normal at follow-up.

As a conclusion, a genetic analysis is suggested in all 
pediatric pheochromocytomas regardless of family history 
and cortical sparing adrenalectomy should be the choice of 

preference in bilateral cases. This minimal invasive technique 
for cortical sparing surgery is also efficient and safe in these 
patients.
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Introduction

Vitamin D plays a vital role in the absorption of calcium 
and phosphate. Low levels of vitamin D can trigger the body 
to release hormones that lead to the eventual loss of calcium 
and phosphate from bones, which leads to insufficient bone 
mineralization. Vitamin D Resistant Rickets (VDRR) is also 
known as X-linked hypophosphatemia with a prevalence of 
1:20.000 people (1-4). It is characterized by a calcium and 
phosphate metabolism disorder affecting mineralized tissues, 
bone and teeth (1,5). VDRR was first documented by Albright 
et al. (6) (1937) and mineralization defects of hard tissues in 
these cases are derived from renal transepithelial transport 
disturbance resulting in decreased tubular reabsorption of 
phosphate and hypophosphatemia (1,4,7). Physical findings 
are growth failure, bowing of the legs, short stature and 
walking disturbances (4,7,8).

VDRR has been connected with several primary and 
permanent teeth alterations. Dental findings of this condition 
are enlarged pulp chambers, pulp horns which spread outside 
the dentino-enamel junction, enamel and dentine defects, 
poorly defined lamina-dura, short roots and hypoplastic 
alveolar ridge (4,9-11). 

Histological analysis point to clefts in dental hard tissues 
especially dentine, marked globular dentine and increased 
predentin width (2,7,9). The combination of all these factors 
contribute to recurrent dental abscesses in VDRR cases. 
Bacteria and their toxins which come from the oral cavity to 
the pulp cause pulpitis, pulp necrosis, periapical recurrent 
abscess or periapical complications without dental caries 
(1,2,4,5,7,9-14).   

In VDRR cases, in spite of the impairment of dentine 
mineralization, it is known that the odontoblastic cell 
function is normal (15,16). Additionally, dentine tissue is more 

ABS TRACT
Vitamin D-Resistant Rickets (VDRR) is an X-linked disease, causing mineralization disturbances of hard tissues such as bones and deciduous and 
permanent dentition. The dental findings of VDRR are enlarged pulp horns and chambers, defective enamel/dentin tissue, pulpitis, pulp necrosis, 
periapical recurrent abscesses and periapical complications without dental caries or trauma. The treatment options of this condition are extraction, 
endodontic approaches such as pulpotomy/pulpectomy, restorative and preventive applications. The aim of this case report is to summarize the 
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affected than enamel (4). Furthermore, because enamel 
and dentine formation occur between 4 months in-utero 
and 11 months of age, deciduous teeth defects cannot be 
avoided. However, permanent dentition development can 
be improved by medical therapy after birth. Therefore, 
mineralized tissue defects are more common in primary 
dentition than permanent dentition (3,4,16). 

This case report aims to present dental clinical, 
radiographic and histological features of a VDRR case at our 
clinic.

Case Report

A 4.5-year-old female patient was referred to our clinic 
with the complaint of a speech problem, including delayed 
speech and difficulty in making some sounds. As a result of 
questioning her medical history, it was discovered that she 
had VDRR and its physical findings (Figure 1).  

Clinical dental examination revealed that there was 
fistula formation at the periapical area of the left maxillary 
primary central incisor without caries and a dental trauma 
history (Figure 2) and, as a result of radiographic examination, 
that a related tooth also had a periapical lesion (Figure 3). 
Additionally, the right maxillary primary central incisor had 
colour changes but a cold vitality test showed a positive 
response. Furthermore, caries of mandibular primary first 
molars were diagnosed both clinically and radiologically. In 
addition, during speech examination, problems with the ‘z/s’ 
sounds were noted and consultation with the orthodontics 
department showed that the patient had a “deep palatal 
vault”.  

The parents of the patient were informed about the 
treatment and their consent was obtained. Initially, the 
left maxillary primary central incisor was extracted and 
the mandibular first primary molars were restored with 
compomer (Dyract XP, Dentsply, DeTrey GmbH). After that, 

to avoid infantile swallowing, improve speech ability and for 
aesthetic purposes, a removable partial child prosthesis was 
applied (Figure 4). Histological evaluation was carried out in 
order to diagnose dental manifestation of VDRR accurately. 
In the histological assessment, a healthy primary incisor 
tooth which exfoliated physiologically was used to compare 
with the patient’s left upper primary central incisor.  

After fixing the dental tissues of the extracted teeth with 
10% buffered formalin, they were decalcified with 8% formic 

Figure 1. The patient with Vitamin D Resistant Rickets; a) facial view, b) 
physical findings

Figure 2. Intraoral view of the patient and fistula formation (arrow)

Figure 3. Periapical radiograph of the primary incisors and the radiolucency 
around the periapical region of tooth 61 (arrow)
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acid / 8% hydrochloric acid. Following the routine histological 
preparations, the teeth were embedded paraffin sectioned 
to obtain sections 4 µm in thickness. These sections were 
stained using hematoxylin-eosin and examined under a light 
microscope (Zeiss AxioScope A1, Carl Zeiss, Germany).

Histological assessment of the teeth showed that, 
although the odontoblastic cell layer was intact, the predentin 
layer width was increased when compared with a healthy 
primary incisor tooth (Figure 5). Additionally, the evaluation 
revealed that the specimens had increased predentin, marked 
globular dentine with hipomineralized areas, dentinal clefts 
and dilated dentinal tubules (Figures 6,7).     

Finally, in order to provide oral health care, oral hygiene 
procedures were given to the patient and her parents. Topical 
fluoride varnish (Duraphat, Colgate-Palmolive, GmbH, 
Hamburg, Germany) was applied to all the teeth to avoid 
probable pulp pathologies and the patient had follow-ups 
periodically.

Discussion

VDRR is a disease which is characterized by defective 
reabsorption of phosphate from the proximal renal tubule 

(1,7,9). Hypophosphatemic VDRR may be less severe when 
it occurs in the late stages of life and does not cause bone 
deformity. In a study of the orthodontic treatment of a 
9-year-old girl with VDRR, Kawakami and Takano-Yamamoto 
(17) (1997) reported that VDRR can be diagnosed by dental 
examination.    

In this VDRR case, histological examination of the 
extracted tooth showed dentinal clefts/dilated dentinal 
tubules and these conditions agreed with the dental findings 
of VDRR. Furthermore, as noted in some cases (1,7,9), 
marked globular dentine, increased predentin width and 
intact odontoblastic cell layer were seen in the present case. 
The enamel in these cases was reported to be normal but 
thinner contrary to defective dentin tissue (4,11). However, 
sometimes, enamel cracks (18,19) and enamel hypoplasia 
(3,18,20) can be observed in patients.        

Prophylactic pulp/endodontic treatments, conservative 
treatment and tooth extraction may be applied in these cases 

Figure 6. Histological section of the extracted tooth. Note the dentinal 
clefts and dilated dentin tubules (arrow) (x20 magnification)

Figure 7. Histological section of the extracted tooth. Note the increased 
predentin width (IP-red arrow), intact odontoblasts (O - red arrows), 
globular marked globular dentine (GD - black arrows), P: Pulp, D: Dentine 
(x20 magnification)

Figure 4. Removable partial child prosthesis

Figure 5. Histological section of healthy primary incisor as a control tooth
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(4,5,21). Although the prophylactic pulpotomy is one of the 
treatment options of VDRR cases, it is not recommended due 
to lack of sufficient evidence for a good prognosis (21). In this 
case, tooth #61 was extracted because of a fistula formation 
and periradicular lesion. Following extraction, dentin caries 
were restored and removable denture was applied to avoid 
infantile swallowing, physiological and speech problems (22). 
Additionally, dentin caries of the mandibular first primary 
molars were restored with polyacid-modified composite resin 
(compomer) to prevent probable pulpal disease.   

In addition to progressive caries and abscess formation, 
attrition of the dental mineralized tissues is also seen in VDRR 
cases (9). In these cases, to avoid attrition and microfractures 
of enamel and dentine, prefabricated metal or polycarbonate 
resin crowns can be applied (23). However, in the present 
case, this application was not carried out because there 
was no defect in the enamel and the perforation risk to 
the pulp chambers (16). Finally, following the therapeutic, 
restorative and preventive applications, the patient was 
recalled for periodical check-ups of the prosthetic appliance, 
general dental condition, orthodontic examination and caries 
preventing procedures. 
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Introduction

Congenital neutropenia is a disease that develops in bone 
marrow due to the arrest in promyelocyte or myelocyte 
maturation and differentiation (1). From the first month of 
life, clinical manifestations of staphylococcal, streptococcal, 
pseudomonas and fungal infections such as omphalitis, otitis 
media, pneumonia, abscess have been reported (1,2). The 
peripheral blood neutrophil count is less than 500/mm3 (2). 
Eosinophilia, monocytosis, mild anemia and thrombocytosis 
may also appear in this disease.

The disease was originally described by Kostmann in 
1956. The rate is approximately 1 or 2 in one million, equally 
prevalent in both male and female (1,2). It usually shows 
an autosomal recessive transition. It may be either an 
autosomal dominant transition or sporadic transition. (2). At 
the molecular level, neutrophil elastase (ELA-2), HAX-1 (HS1-
related protein X-1), glucose-6-phosphatase catalytic subunit 

3 (G6PC3), growth factor independent 1 - Wiskott-Aldrich 
syndrome protein) gene defects have been associated with 
this disease (1).

Granulocyte colony stimulating factor (G-CSF) is used 
in the treatment and most cases respond to treatment 
(3). Untreated patients may be lost early due to severe 
bacterial infections. Since the beginning of G-CSF usage as a 
treatment, the average life span has significantly increased. 
However, in these cases undergoing treatment, there is a risk 
of secondary myelodysplastic syndrome (MDS) and/or acute 
myeloid leukemia (AML) in the disease course (4). If patients 
are not lost from infections, cytogenetic changes can occur 
such as G-CSF receptor mutations in 12% and monosomy 7 
in 50%. In the instances of cytogenetic changes, the risk of 
MDS and AML conversion increases. If these is no response to 
G-CSF, then stem cell transplantation is performed (1).

Severe congenital neutropenia is encountered quite rarely 
and mortality is high because of recurrent severe bacterial 
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infections in the early stages of life. Genetic analysis is very 
important in its diagnosis and differential diagnosis. Severe 
congenital neutropenia should be kept in mind for children 
who have severe infections in the early stages of their life and 
blood counts should be carefully examined.

Case Report

A two and a half month old girl was brought in with a 
fever which had started the previous day and was measured 
the highest point at 40.1 °C. In her past history, she had 
been examined by a doctor due to complaints of redness 
and swelling of the left side of her neck on the 9th day after 
birth. It was learned that these findings were assessed 
as a neck abscess and intravenous antibiotic treatment 
was administered. There was no history of consanguineous 
marriage or familial disease. On physical examination, the 
overall situation was good, the patient was conscious and 
her activity was normal. A systemic examination was normal. 
Laboratory values included leukocyte count of 6.700/µL, 
absolute neutrophil count of 100/µL, hemoglobin at 9.2 g/
dL, a platelet count of 330.000/µL, mean corpuscular volume 
as 85fL, mean corpuscular hemoglobin at 28 pcg. Peripheral 
blood smear showed that erythrocytes were normochromic 
and normocytic, 86% lymphocytes, 10% monocytes, 4% 
eosinophils, with no neutrophils and no atypical cells. C-reactive 
protein was 2.1 mg/dL, procalcitonin was 0.2 ng/mL. Liver and 
kidney function tests, electrolytes and urine examination 
were within normal limits. Urine and blood cultures were 
taken. Because of fever and severe neutropenia, empirical 
intravenous ampicillin and cefotaxime was started. On the 
third day, the control count of blood cells showed leukocyte 
as 4.700/µL with absolute neutrophil 0/µL, hemoglobin 
9.2 g/dL, platelet 306.000/µL. In the peripheral smear; no 
neutrophil or atypical cells were observed, erythrocytes were 
normochromic and normocytic, monocytes were relatively 
increased. During the previous hospitalization due to the neck 
abscess in neonatal period, neutrophil counts were <500/µL. 
With these findings, congenital neutropenia was considered 
primarily in this case and a bone marrow aspiration was 
performed. In the bone marrow examination; cellularity was 
normal. Promyelocyte, myelocyte, metamyelocyte, band and 
mature neutrophil forms were absent. There was a relative 
increase in eosinophils and monocytes. Megakaryocytes were 
normal in number and morphologically. Erythroid series was 
also normal and depot cell and haemophagocytosis were not 
observed (Figure 1). Twenty-four and 72 hour cell culture were 
also performed from the bone marrow. This was not induced 
by phytohemagglutinin and evaluated malignant cells, 
which are usually spontaneous mitosis. Sequence analysis 
including all exon and exon-intron junction regions of ELANE 
/ ELA-2, HAX1 and WAS gene for congenital neutropenia 

was also performed by DNA isolation from the patient’s 
peripheral venous blood. Bone marrow chromosome analysis 
revealed normal constitutive karyotype (46, XX). In the 
genetic analysis, a heterozygous p.A57V (c.170C>T) missense 
amino acid mutation was observed in the second exon in the 
ELANE / ELA-2 gene; No mutations were found in the HAX1 
and WAS genes. G-CSF therapy was started due to severe 
congenital neutropenia. After one week, the neutrophil count 
was determined as 2000/µL. Consent form was filled out by 
participant.

Discussion

Severe congenital neutropenia often manifests with 
clinical manifestations of omphalitis, abscess formation, 
otitis media, gingivitis and pneumonia within the first 
six months after birth (1,2,4). Our patient was diagnosed 
with a neck abscess in the newborn period and there was 
severe neutropenia in her blood counts. Since there was 
an abnormal number of neutrophils from birth, severe 
congenital neutropenia was considered primarily and acquired 
neutropenic cases and cyclic neutropenia were excluded. 
Despite the treatment of the infection, neutropenia did 
not improve and infection-associated neutropenia was not 
considered primarily. Shwachman-Diamond syndrome was 
not considered for reasons such as no growth retardation, 
lack of skeletal anomalies and neutropenia occurring early in 
life. Other rare diseases which can lead to persistent severe 
neutropenia including hemophagocytic syndrome, reticular 
dysgenesis and dyskeratosis congenita were discounted after 
an analysis of the bone marrow aspiration findings. 

Figure 1. In bone marrow smear; promyelocyte, myelocyte, 
metamyelocyte, band and mature neutrophil forms were absent
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ELANE / ELA-2 mutations are the first identified 
genetic defects in autosomal dominant and sporadic 
severe congenital neutropenia and cyclic neutropenia (5,6). 
Approximately 52 different ELANE / ELA-2 mutations have 
been reported to date (7,8). Neutrophil elastase gene (ELANE 
/ ELA-2) mutation is thought to result in a premature 
endoplasmic reticulum accumulation of unstructured protein 
in the cell due to increased stress and premature apoptosis in 
neutrophil precursor cells, thereby suppressing myelopoiesis 
(5). In our case, the heterozygous p.A57V (c.170C>T) missense 
amino acid mutation of the ELANE / ELA-2 gene was seen in 
the second exon. This mutation is a nucleotide C nucleotide 
T replacement according to the ENSEMBL ENST00000263621 
transcript and has been reported in the Human Gene 
Mutation Database under code CM094946. This mutation 
makes a difference in the amino acid sequence and causes a 
change in protein production.

No mutations were identified in HAX-1, WAS or G6PC3 
genes, which are other mutations associated with severe 
congenital neutropenia.

In cases of severe congenital neutropenia, although 
sepsis-related mortality has decreased with the availability 
of appropriate antibiotics and regular G-SCF therapy in 
infections, the incidence of MDS or AML development in a 
10-year follow-up period has been reported to be 20%. The 
risk of leukemia transformation is related to the myeloid 
arrest level in bone marrow, the type of ELANE mutation 
(C214R, C151Y), the presence of pancytopenia and G-CSF 
administration. This risk increases if the average dose in 
G-CSF injection is ≥10 µg/kg/day, the cumulative dose is 
>10.000 µg/kg and given over a period of more than 10 
years. The risk of MDS/AML appears to be around 2.3% per 
year after 10 years on G-CSF. (9) In our case, G-CSF was 
administered at 3 µg/kg/day.

In conclusion, severe congenital neutropenia is a rare 
disease group that causes early death due to severe infections. 
Mutation analysis and genetic counseling are important 
for early diagnosis, treatment and prevention because of 
hereditary transition.
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Introduction

Anaphylaxis is a serious allergic reaction that is rapid in 
onset and life threatening. After contact with an allergen, mast 
cells and basophiles release chemical mediators. Increased 
immunoglobulin E (IgE) is responsible for pathogenesis. The 
most common causes of anaphylaxis in children are food 
and medicines. Anaphylaxis caused by drugs are mostly 
seen in hospitals. Hypersensitivity reactions are common in 
childhood but they are rare in the neonatal period due to the 
immaturity of the immunological system (1).

We present this case, due to the ampicillin, which is a 
commonly used antibiotic in newborn intensive care units, 
and because of the rare occurrence of anaphylaxis in the 
newborn period. We would like to emphasize the importance 
of monitoring patients who are followed up in newborn 
intensive care units, have an immature immunologic system 
with respect to life-threatening drug allergies in order to take 
precautions and determine the treatment approach more 
effectively.

Case Report

A male infant was born by caesarean section at 36 
weeks gestation with a birth weight of 3.235 g. The mother 
was 36 years old. At birth, the male infant was tachypneic 
and had retractions, with an Apgar score of five at 1st, and 
seven at 5th minute after birth. He was hospitalized with a 
diagnosis of respiratory distress syndrome, intubated and 
surfactant was given. Since congenital pneumonia could not 
be distinguished, treatment with ampicillin (50 mg/kg/per 
dose with 12-hour intervals) and amikasin (15 mg/kg/per dose 
with 24-hour intervals) was initiated. In his laboratory tests, 
the following data were obtained: hemoglobin: 17.7 g/dL, 
leukocyte: 18.130 µL (neutrophil: 7200/µL, lymphocyte: 8030/
µL, eosinophil: 1240/µL, monocyte: 1440/µL, basophil: 220/
µL), C-reactive protein (CRP): 0.13 mg/L. Echocardiography 
revealed a patent foramen ovale. Extubated at the 24th 
hour of his life and continued under observation in room 
air. There were no pathological indicators in his prenatal 
history. Paracetamol allergy was present in his father. On 
the third day of follow-up, ten minutes after the 50 mg/
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kg ampicillin within 15 minutes by intravenous slow push 
without the extravasation (Penbisin® 500 mg vial, İ.E.Ulagay, 
İstanbul, Turkey) whole body hyperemia, cyanosis of the 
extremities, edema of the eyelids-back of the hands and 
feet, subcostal retraction and stridor evolved (Figure 1). His 
vital signs were as follows, heart rate: 180/per minute, SpO2 
98%, respiration rate: 70/per minute, blood pressure: 80/60 
(65) mmHg, body temperature: 36 °C. The sudden onset 
fulminant clinical condition was observed as a drug allergy 
and 2 mg/kg intravenous pheniramine maleate was used due 
to accessibility as the H1 antagonist at that time. In blood 
gas parameters, mild metabolic acidosis was detected (pH: 
7.26, pCO2: 41 mmHg, pO2: 50 mmHg, HCO3: 18 mEq/L, BE: 
-8, lactate: 3.4 mmol/L). During the 5th minute of intravenous 
antihistamine treatment, respiratory distress and skin findings 
disappeared. Control whole blood count; hemoglobin: 18.3 g/
dL, leukocyte: 14.390/µL (neutrophil: 5740/µL, lymphocyte: 
5750/µL, eosinophil: 1380/µL, monocyte: 1390/µL, basophil: 
130/µL), CRP: 4.6 mg/L were detected. Complete urinalysis, 
a liver and kidney function test results were observed within 
the normal limits. There was no evidence of blood culture. 
Ampicillin therapy was discontinued and the follow-up was 
continued. Ampicillin specific IgE: <0.1 kU/L (normal value: 
<0.35 kU/L), serum tryptase value was detected at 7.1 ug/L 
(normal value <11.4 ug/L). The patient, who had no biphasic 
reaction, was discharged on the 7th day of life. The verbal 
consent was taken from the patient’s parents.

Discussion

Anaphylaxis is a skin, respiratory, cardiovascular, 
gastrointestinal symptoms and signs of a hypersensitivity 
reaction and this reaction can be fatal. The immune system 
becomes susceptible to an allergen previously encountered. 
In the event of a recurrence, the clinical signs are revealed 
by the release of inflammatory mediators by mast cells (1). 

The diagnosis of anaphylaxis is made by the appearance of 
signs and symptoms after the allergen encounter incident. 
Clinical findings such as flashing, generalized edema, 
dyspnea, bronchospasm, or hypotension are seen during the 
following minutes or hours. Mediators released from mast 
cells and basophils cause clinical signs with vasodilatation, 
increased capillary permeability and platelet aggregation 
(2). Diagnosis is based on clinical symptoms and findings 
rather than laboratory findings (1). Mast cells and basophiles 
may also be activated by IgE-independent mechanisms and 
may cause “anaphylactoid” reactions with similar clinical 
features. Anaphylaxis with IgE-mediated immunity or non-
immunization mechanisms is less common due to the 
immaturity of the immunological system during the neonatal 
period (3). For this reason, the diagnosis of anaphylaxis in the 
newborn is controversial and it is necessary to evaluate the 
differential diagnosis in detail. Neonatal sepsis and septic 
shock, which have clinical findings such as tachycardia, 
tachypnea and circulatory disturbances, as in our patient, are 
the first diagnosis that should be considered. Foreign body 
aspiration, respiratory and gastrointestinal malformations 
and sudden infant death syndrome should be considered 
in the differential diagnosis. In our patient, the acute phase 
reactants were negative (the cut off value of CRP is 5 mg/
dL), immature/total neutrophil ratio in peripheral smear 
<0.2, good general condition and also clinical manifestations 
began after drug injection so we excluded a sepsis diagnosis. 
Hereditary angioedema has similar clinical findings to 
anaphylaxis but no response to adrenaline, antihistamines or 
steroids and there is also a family history (4). In our patient, 
there is no history to suggest hereditary angioedema in 
his family except a paracetamol allergy in his father. Also, 
the clinical manifestations began after ampicillin therapy, 
and there was a response to antihistamines. Therefore, a 
hereditary angioedema diagnosis was excluded.

The number of cases of anaphylaxis during the newborn 
period in the literature is few. After an intake of cefotaxime, 
ceftriaxone, ceftazidime, amikacin, cow milk proteins or 
hepatitis B immunoglobulin, anaphylaxia cases have been 
reported (1,4-8).

Ampicillin is an aminopenicillin group beta-lactam 
antibiotic effective against gram positive, gram negative and 
anaerobic microorganisms which is also commonly used in 
early sepsis treatment. Anaphylaxis due to penicillin-derived 
antibiotics is estimated to range from 1% to 10% worldwide, 
with a life-threatening anaphylaxis rate of 0.02% to 0.05% 
for all age groups (9).

Anaphylaxis is a condition requiring emergency 
treatment; oxygen support, monitorization, intravenous fluid 
therapy, adrenaline, antihistamine and steroid treatment 
are to be applied (1). Adrenaline (1/1000) is administered 
intramuscularly at a dose of 0.01 mg/kg. Antihistamine and 
steroid treatment can be added. It is also seen in the literature 

Figure 1. Hyperemia and cyanosis of the extremities with edema of the 
eyelids-back of the hands developed after ampicillin administration
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that symptoms are corrected with antihistamine and 
dexamethasone only in the anaphylactic shock treatment in 
the newborn (8). In our case, clinical response was seen in five 
minutes with antihistamine only. No additional medication 
was needed as the clinical findings of the patient improved.

Approximately 6% of cases with anaphylaxis can recur 
after 1.3-28.4 hours of recovery (biphasic or recurrent 
anaphylaxis). Especially with serious anaphylactic cases, 
recurrences occur more frequently. Also, it should be kept in 
mind that a delay in adrenaline administration may facilitate 
this situation (10). There was no biphasic reaction during the 
72-hour follow-up in our case. 

Also, clinicians should always be reminded of the need to 
be cautious due to the possible mortal effects of intravenous 
ampicillin therapy commonly used in routine clinical practice.
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Introduction

Stenotrophomonas maltophilia infections are increasingly 
seen in immunocompromised patients, as it is an 
opportunistic pathogen with low virulence (1). Risk factors 
for S. maltophilia infection include prolonged hospitalization 
in intensive care units, medical devices, use of broad-
spectrum antibiotics and malignancy (1,2). Infections are 
more prevalent during severe neutropenic periods, and in 
cases in which immunosuppression develops; however, its 
mode of transmission is not clear. It is thought to invade from 
damaged mucous membranes and central venous catheters 
through colonization (2). This case emphasizes how difficult 
it is to distinguish between invasive bacterial infections and 
fungal infections in patients with severe neutropenia, as well 
as that skin infections can be associated with S. maltophilia.

Case Report

An eight-year-old girl was admitted to the hospital 
because of fever, bone and joint pain for 3 months. Physical 
examination revealed paleness, painful movement in the 
right hip joint and lack of organomegaly. Laboratory studies 
showed leukocytosis of 93.000/mm3, hemoglobin of 9.9 g/
dL, and a platelet count of 117.000/mm3. A bone marrow 
aspiration established a diagnosis of acute lymphoblastic 
leukaemia (ALL), and chemotherapy was started (ALL IC-BFM 
2009). On the 15th day of induction therapy, a Hickman 
catheter was inserted to act as a venous catheter. On 
the 55th day of induction therapy, she developed severe 
neutropenia. On the 60th day of induction chemotherapy, 
her body temperature increased to 39 °C. A complete blood 
count showed a white blood cell count of 300/mm3, an 
absolute neutrophil count of 0, and C-reactive protein 
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(CRP) 0.31 mg/dL (normal range 0-0.8). Therefore, she was 
considered to have febrile neutropenia at that time. In 
accordance with the clinical practice guideline for the use 
of antimicrobial agents in neutropenic patients with cancer: 
2010 update by the Infectious Diseases Society of America 
guidelines, antibiotic therapy was initiated with carbapenem, 
aminoglycoside, and vancomycin. Her fever continued for 5 
days CRP: (15.5 mg/dL), and so Liposomal Amphotericin B 
was added to the therapy. On day 7 of febrile neutropenia, 
physical examination revealed a hyperaemic, tender, irritable 
and non-fluctuating lesion in the perianal region, which was 
seen as cellulitis. Its size increased to 5x6 cm. The pelvic 
magnetic resonance imaging revealed a suprasphincteric 
and superficial perianal fistula in the right perianal region 
(Figure 1). The biopsy from her lesion couldn’t be done 
because of bacteremia risk from the infected area due to 
severe neutropenia. Due to persistent fever, carbapenem 
was stopped and colistin initiated. Galactomannan antigen 
test result was positive with a level of 2.3 on the 9th day of 
febrile neutropenia. Since invasive aspergillosis could not 
be ruled out, voriconazole was added. Four days after the 
development of the lesion in the perianal region, pain started 

in the left side of the chest. Thorax computed tomography 
revealed pneumonic consolidation and pleural effusion in the 
lower left lobe (Figure 2). Her galactomannan antigen titre 
began to decrease 4 days later (0.9). Catheter cultures were 
negative. S. maltophilia was isolated in two blood cultures. 
Trimethoprim-sulfamethoxazole (15 mg/kg/day, parenterally) 
was initiated. According to culture antibiogram results, 
ciprofloxacin was also added. Consolidation developed in the 
upper right lobe of the lung, subsequently. Within a few days, 
the patient developed respiratory failure. Despite aggressive 
supportive therapy, the patient’s condition deteriorated and 
she died 7 days later.

After receiving informed consent, a lung necropsy was 
performed, two from the left lung and one from the right 
lung. Pathological investigation revealed no fungal spores 
or hypha; massive intra-alveolar haemorrhage was also 
detected. Post-mortem catheter and blood cultures were 
negative. Written informed consent was obtained from the 
patient’s parents.

Discussion

Patients with haematological disorders, particularly 
leukemic patients, are in a high-risk group for S. maltophilia 
infections, due to chemotherapy-associated neutropenia and 
immunodeficiency (2). Use of wide-spectrum antibiotics 
and long-term catheterization increases this risk (3). Our 
patient had an underlying disease of ALL as a haematological 
malignancy, and was on immunosuppressive treatment. A 
history of hospitalization for 60 days, with wide-spectrum 
antibiotics for 10 days for neutropenic fever, must be noted. 
In addition, the patient had a central venous catheter and 
multiple risk factors for S. maltophilia. 

S. maltophilia is associated with an increasing number 
of infections at various sites, particularly pneumonias, 
bacteremias and cellulitis (4) In patients with severe 
immunodeficiency, it is described as a haemorrhagic 
pneumonia pathogen, and does not have characteristic 
radiographic features that can be differentiated from other 
bacterial pneumonia. Its radiologic appearance may exhibit 
a unilateral or bilateral pattern, but it is rarely accompanied 
by pleural effusion (4). The clinical findings resemble those 
of pulmonary aspergillosis (5). Generally, cough and dyspnea 
frequently accompany it, which may manifest with pleuritic 
chest pain and haemoptysis (6). Our patient had chest pain 
symptoms, although radiological investigation revealed no 
specific finding as the causative agent.

Galactomannan is the polysaccharide, which is the 
building block of the cell wall of aspergillosis and other types 
of fungus. In some patients, clinical signs and symptoms of 
invasive aspergillosis can be demonstrated before appearing. 
False positive results can also occur due to the colonization 
of the airways by the aspergillosis species (7).  In our patient, 

Figure 1. Pelvic magnetic resonance imaging showed a cellulitis in the 
right perianal region

Figure 2. Thorax computed tomography showed a pneumonic 
consolidation and pleural effusion in the left lower pulmonary lobe
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we did not see a test result to support fungal infection, other 
than galactomannan positivity. A low galactomannan titre 
reduced the possibility of a fungal infection diagnosis, while 
the positive galactomannan antigen test was thought to be 
aspergillosis colonization of the respiratory tract. 

The most remarkable type of soft tissue infection due to 
S. maltophilia is the metastatic cellulitis, primary cellulitis, 
infected mucocutaneous ulcers and ecthyma gangrenosum 
(1,8-10). A study of 114 patients with malignancies and S. 
maltophilia infection reported metastatic cellulitis in 
6 patients, primary cellulitis in 5 patients and infected 
mucocutaneous ulcers in six patients (1). Moser et al. (8) 
reported skin infections in three of 13 neutropenic patients 
with S. maltophilia bacteremia. They reported tender, 
erythematous, warm subcutaneous nodules, suggesting 
cellulitis in one patient, tender, red, warm, poorly-demarcated 
subcutaneous lesions resembling cellulitis in another, and 
well-demarcated skin lesions resembling cellulitis in a third 
patient. Mucocutaneous infection by S. maltophilia consisted 
of infected ulcers of the gingiva, lips and buccal mucosa. So 
far, 10 cases were reported, including 4 cases which were 
associated with metastatic lesions (1,8,10).  

In conclusion, S. maltophilia is an opportunistic pathogen 
with a high mortality rate in immunocompromised patients. 
Rarely, it may cause skin infections, such as subcutaneous 
nodules and metastatic cellulitis. In our patient, colonization 
of bacteria through the fistula area led to a breach of the 
mucosal barrier in the anal region, and may therefore have 
caused bacteremia and pneumonia. A long-term history of 
hospitalization, persistent fever (despite broad-spectrum 
antibiotics), pneumonia and skin infections associated with 
haematological malignancy in patients with S. maltophilia 
infection must be considered. 
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Introduction

Renal lymphangiectasia (RL) is a rare benign malformation 
of the lymphatic system surrounding the kidney. It is 
characterized by a cystic dilatation of the peripelvic 
(intrarenal) and/or perirenal lymphatic ducts due to a 
miscommunication between the renal - perirenal lymphatic 
ducts and the retroperitoneal lymphatic trunks. It is bilateral 
in more than 90% of cases. The etiology of this disorder 
remains unknown, nevertheless, familial, developmental and 
acquired causes have been presumed (1,2).

RL is incidentally detected in most cases, however, it 
may have non-specific presentation such as abdominal pain, 
flank pain, hematuria and, rarely lymphedema, ascites or 
pleural effusion. Although benign, it may be complicated 
by hypertension, polycythemia, chronic renal failure or renal 
vein thrombosis (3-6).

Herein, we report a pediatric case who presented with 
gross hematuria, hypertension, polycythemia and ipsilateral 

decreased renal function probably linked to local compression 
of unilateral perirenal lymphangiectasia.

Case Report

A 13 year-old boy was referred to our clinic with 
painless gross hematuria which had been present for the 
previous 2 days without any other symptoms. He had no 
remarkable medical or family history. There was no history 
of trauma. Physical examination was normal except for 
mild hypertension. His blood pressure was 130/90 mmHg 
and was above the 95th percentile value for age, sex and 
height. Twenty-four-hour ambulatory blood pressure (ABP) 
monitoring was also performed and mean systolic and 
diastolic BP values were found >95th percentile of the ABP 
norm (stage 1 hypertension). A complete blood count showed 
polycythemia, with red blood cell (RBC): 5.7x106/mm3 (4.1-5.2 
x106/mm3), hemoglobin: 17.2g/dL (12.8-15.0 g/dL), hematocrit: 
51% (37.3-47.3%), mean corpuscular volume: 90 fL (81.4-91.9 
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fL). Routine biochemical analysis, including renal function 
parameters and serum renin level were within normal ranges. 
His urine was reddish and urinalysis revealed proteinuria 1+, 
RBC 3+.

Ultrasonography (US) revealed the left kidney with 
increased parenchymal echogenicity and multi septated 
perinephric collection. Abdominal magnetic resonance 
imaging on T2A weighted images revealed a multilocular 
hyperintense cystic lesion infiltrating renal parenchyma and 
surrounding the left renal cortex. The perirenal cysts were 
hypointense and non-contrast enhancing on T1 weighted 
images (Figure 1 A,B,C). The right kidney was normal in all 
imaging studies. These characteristic radiological imaging 
findings were consistent with the appearance of left perirenal 
lymphangiectasia. In addition, left kidney differential function 
was found to be 27% by dimercaptosuccinic acid renal 
scintigraphy. No pathological finding was detected in renal 
doppler US, including left renal vein dilatation. Thus, the 
diagnosis of nut-cracker phenomenon was also ruled out.

The diagnosis of left perirenal lymphangiectasia was 
made on the basis of clinical, imaging and laboratory findings 
that were summarized above. The patient was managed 
conservatively. Angiotensin-converting enzyme (ACE) 
inhibitor (enalapril maleate, 0.3 mg/kg/day in 2 divided 
doses) was started for hypertension. On follow-up, gross 
hematuria was improved spontaneously and urinalysis 
returned to normal. After one month of enalapril therapy, his 
blood pressure lowered to the normal range. His hematocrit 
values were stable and phlebotomy was not required. The left 
hypo-functioning kidney did not affect global renal function. 
Controlled ultrasounds did not show an increase in perirenal 

collection on the left kidney. Written informed consent was 
obtained from patient’s parents for publication.   

Discussion

In the literature, cystic RL has been more rarely described 
in childhood than in adulthood and it may be symptomatic 
in any pediatric age group including the neonatal period (7). 

To our knowledge, gross hematuria as the initial 
manifestation of RL in childhood has been first described in 
our case. Similarly, although hypertension and polycythemia 
associated with RL are seen in adults, this association has 
been first reported in a pediatric case (8). The cause of 
both conditions is suggested to be the compression of the 
renal parenchyma by subcapsular collection, which results in 
increased erythropoietin and renin secretion due to ischaemic 
kidney (page kidney).

In our case, the serum renin level was normal, however, 
since needle aspiration of the left perirenal collection was not 

Figure 1. A) Hyperintense left perirenal cystic lesion infiltrating renal 
parenchyma on coronal T2 weighted magnetic resonance image, B) 
Hyperintense left perirenal multiple cysts on axial T2 weighted image, C) 
Axial post-contrast T1 fat-suppressed image showing hypointense and 
non-contrast enhancing left perirenal cysts

A

B

C
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performed, we do not know the renin level in the perinephric 
fluid. We were also unable to detect the serum erythropoietin 
concentration in our center. Nevertheless, the left perinephric 
collection was compressing the kidney on imaging studies. 
Also, his high blood pressure was under control by an ACE 
inhibitor. Therefore, we attributed both the hypertension and 
polycythemia to ischaemic kidney due to compression of the 
left perirenal collection.

In most patients, symptoms associated with RL improve 
following conservative treatment as in our case. ACE 
inhibitors are proposed for the treatment of renin-dependent 
hypertension. Marsupialization or needle aspiration of the 
perinephric fluid can be performed for large perinephric 
collections. Asymptomatic patients do not require treatment. 

In conclusion, RL is a rare cause of cystic renal diseases 
in the pediatric age group and its diagnosis is based 
primarily on pathognomonic imaging findings. Treatment 
of complications and long-term follow-up are required to 
reduce renal morbidity in symptomatic patients.
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