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Enhancing the Portuguese Journal of Pediatrics: focusing  
on what matters most

Melhorar o Portuguese Journal of Pediatrics: focar no que mais interessa

Luís Pereira-da-Silva
Retiring Editor-in-Chief of the Portuguese Journal of Pediatrics; Faculdade de Ciências Médicas, NOVA Medical School, Lisbon, Portugal; Unidade 
Local de Saúde São José, Hospital Dona Estefânia, Lisbon, Portugal

EDITORIAL

Three years ago, Professor André Graça, President 
of the Portuguese Society of Pediatrics, and Dr. David 
Lito, the newly appointed executive Editor-in-Chief of 
the Portuguese Journal of Pediatrics (PJP), invited me 
to collaborate with the journal as a non-executive 
Editor-in-Chief in an advisory role. I accepted the hon-
orable invitation for a three-year term, as retirement 
was approaching. My decision was based not only on 
the motto “What can you do for society?”, but also on 
the opportunity to work with a young, ambitious, and 
responsible executive editor. 

What could I offer? It would be my advice, based on 
years of knowledge accumulated through my interest in 
scientific and editorial activities. I should note that that 
collaboration was not my editorial debut in the journal 
of the Society. For eight years (2005-2013), I was an 
associate editor of its predecessor, the Acta Pediátrica 
Portuguesa. I took advantage of this experience to pro-
pose the PJP restructuring, anchored in a critical anal-
ysis expressed in an editorial about the weaknesses 
that led to the unsuccessful attempt to index our journal 
in Medline¹. What is noteworthy is that 13 years after 
this reflection, most of the substantial shortcomings of 
the journal remained. Against this backdrop, the PJP 
reorganization prioritized the following strategies: 
increasing the proportion of original research relative to 
descriptive case series and case reports; limiting the 

number of narrative reviews and opinion articles and 
trying to attract systematic reviews; inviting the presi-
dents of the Portuguese Society of Pediatrics’ sections 
and societies to use the PJP as their primary means of 
disseminating guidelines; and opening the doors to 
international authors by capitalizing on the fact that the 
PJP was published in English. In addition, professional 
English editing was implemented to ensure consistent 
quality and accuracy, particularly to avoid literal trans-
lations from Portuguese and gross translation errors. To 
avoid unacceptable delays in the editorial process, all 
its steps began to be monitored in a structured way. The 
Instructions for Authors were rewritten and substantially 
shortened to make them user-friendly. “What is added” 
in relation to the literature must now be stated in bullet 
points in all submitted manuscripts. Meetings of the 
entire editorial board, including the associate editors 
and technical assistant, were started to identify and 
solve the main problems as a team.

Many objectives have been achieved. However, there 
are two main concerns that deserve the most attention, 
especially in light of a potential new attempt to index 
the PJP in Medline:

– The first concern is continuing the effort to increase 
the number of research-based articles. Decades of 
not being indexed have created a pernicious cycle 
in which the best national pediatric research has 
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fled to indexed journals, in search of prestige for 
the articles and curricular advantages for the 
 authors. It is pointless to dream of indexing the PJP 
if it does not contain a sufficient amount of quality 
research.

– The second concern is to guarantee a minimum 
number of reliable reviewers. In a country the size 
of Portugal, it has been challenging to ensure the 
regular and sustained collaboration of the few Por-
tuguese experts as reviewers in pediatric subspe-
cialty areas. With the recent “boom” in medical and 
biomedical journals worldwide, the online harass-
ment of reviewers has reached unprecedented 
 levels. Portuguese reviewers are no exception. 

Therefore, a shortage of reviewers is foreseeable, 
which could delay the peer review process and 
editorial decisions further.

When times change and problems seem insurmount-
able, difficulty can create opportunity. As I retire, I am 
confident that the current PJP editorial team will support 
the dissemination of our authors’ scientific work through 
their dedication, competence, and innovation, thereby 
reinforcing the prestige of our Society’s journal.

Reference
 1. Pereira-da-Silva L. Editorial: recusa de indexação na Medline – discrimi-

nação ou veredicto inevitável? Um ponto de vista [Editorial: Refusal of 
indexing in Medline – discrimination or inevitable verdict? A point of view]. 
Acta Pediatr Port. 2008;39:XXV–XXVI.
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In gratitude and reflection: a tribute to Professor  
Luís Pereira-da-Silva

Com gratidão e reflexão: uma homenagem ao Professor Luís Pereira-da-Silva

André Graça1*  and David Lito2

1President, Portuguese Society of Pediatrics; 2Editor-in-Chief, Portuguese Journal of Pediatrics

EDITORIAL

The Portuguese Journal of Pediatrics has served as 
a pillar of scientific dissemination in the field of pediatrics 
in Portugal since its founding in 1938. Over the decades, 
many have contributed to making this journal a 
publication of high scientific and editorial standards.

It would be remiss not to acknowledge all the editors 
who, throughout the years, dedicated their time and 
effort in pursuit of a journal with ever-growing national 
and international scientific impact. Their commitment 
laid the foundation for the credibility and relevance the 
journal holds today.

In this edition, however, we mark the farewell of 
Professor Luís Pereira-da-Silva, who, over the past 
three years, has brought critical insight and tireless 
energy to the continuous improvement of the journal’s 
quality. A testimony to his contribution is the editorial 
he authors in this issue—an important set of reflections 
that will undoubtedly serve as a valuable reference for 
future generations. For this reason, the Board of the 
Portuguese Society of Pediatrics and the journal’s  
Co-Editor-in-Chief extend their sincere and heartfelt 
gratitude.
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Do post-pandemic bronchiolitis require more ventilatory 
support? Perspective from a level II hospital
Gonçalo Passos Croca* , Catarina Mendonça, Teresa Magalhães, Mariana Viegas, and Catarina Gomes
Department of Pediatrics, Centro Hospitalar do Oeste, Unidade das Caldas da Rainha, Caldas da Rainha, Portugal

ORIGINAL ARTICLE

Abstract

Introduction and Objectives: After the COVID-19 pandemic, the epidemiology and severity of bronchiolitis cases were affec-
ted. The aim of our study is to compare pre and postpandemic respiratory support and intensive care transfers in a level two 
hospital. Methods: A retrospective study of hospitalized patients with bronchiolitis in 2019 (prepandemic period) and 2022 
(postpandemic period) in a level two hospital. Results: In 2019, 81 children were admitted for bronchiolitis compared to 101 
in 2022. Of these, 56% were boys, with a median age of three months. In 2022, there was a higher need for CPAP (8.9% vs. 
1.2%, p = 0.02), mechanical ventilation (2.0% vs. 1.2%, p = 0.65), supplemental oxygen (73.3% vs. 39.5%, p < 0.01) and 
admission to intensive care (8.9% vs. 2.5%). Discussion: In our postpandemic sample, there was a significantly higher need 
for oxygen and noninvasive ventilation in hospitalized patients. Our results are similar to those from previous studies in other 
European countries.

Keywords: Bronchiolitis. Intensive care unit. CPAP ventilation.

A bronquiolite pós-pandémica exige mais suporte ventilatório? Perspectiva de um 
hospital de nível II

Resumo

Introdução e Objetivos: A pandemia COVID-19 levou a uma modificação epidemiológica e da gravidade da bronquiolite.  
O objetivo do estudo é comparar o suporte respiratório e transferências para cuidados intensivos por bronquiolite aguda pré 
e pós-pandemia. Métodos: Estudo retrospetivo dos doentes internados com bronquiolite aguda em 2019 (pré-pandemia) e 
2022 (pós-pandemia) num hospital nível II. Resultados: Em 2019 foram internadas 81 crianças com bronquiolite vs. 101 em 
2022. 56,0% do sexo masculino com mediana de idade de três meses. Pós-pandemia houve maior necessidade de CPAP 
(8,9% vs 1,2%, p = 0,02), ventilação mecânica (2,0% vs 1,2%, p = 0,65), oxigenoterapia (73,3% vs 39,5%, p < 0,01) e 
admissão em cuidados intensivos (8,9% vs 2,5%). Discussão: Os doentes hospitalizados no período pós-pandémico apre-
sentaram significativamente maior necessidade de oxigénio e de ventilação não invasiva. Os nossos resultados são semel-
hantes a estudos de outros países europeus.

Palavras-chave: Bronquiolite. Unidade de terapia intensiva. Ventilação CPAP.
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Introduction

Bronchiolitis is one of the most common viral lower 
respiratory tract infections in infants and is the main 
cause of hospitalization in children under two years of 
age1-10. Bronchiolitis is a self-limited infection, with 
symptoms lasting, on average, five to seven days. 
However, preterm infants, children with preexisting con-
ditions such as bronchopulmonary dysplasia, congen-
ital heart disease or immunodeficiency have a higher 
risk of severe infection1,2. Most viruses can cause acute 
bronchiolitis, however respiratory syncytial virus (RSV) 
is the most common etiology1,2,4,5,8-11. These viruses 
are spread through droplets expelled via the airway, so 
close contact is needed to transmit this disease1.

In March 2020, the World Health Organization (WHO) 
declared a worldwide pandemic due to the spread of 
SARS-CoV-2. Social distancing, hand hygiene and 
masks were adopted globally to reduce the spread of 
this disease, leading to a reduction in viral infections 
compared to previous seasons3,6,12. Furthermore, the 
restrictions shifted the outbreak of infection from the 
winter months to spring3,4,6,7,12. Despite the severity of 
COVID-19 in adults, children remained largely asymp-
tomatic. Therefore, SARS-CoV-2 does not appear to 
trigger severe bronchiolitis and caused a shift in patho-
gens with the reduction of RSV infection3,4,11.

The pandemic-associated restrictions led to a post-
pandemic increase in co-infections, greater severity of 
disease, longer hospital stays and intensive care 
admissions, as well as ventilatory support2-4,6,7,12-15. 
This leads to the hypothesis that the reduction in viral 
and bacterial diseases in children during the pandemic 
led to an immunity debt, resulting in a postpandemic 
increased severity of infection6.

The aim of our study is to assess if there was a post-
pandemic increase in the need for hospitalization, oxy-
gen therapy or respiratory support in a level two 
hospital.

Methods

A retrospective observational study of hospitalized 
children in a level two hospital with bronchiolitis, 

comparing a prepandemic (January to December 2019) 
and postpandemic period (January to December 2022).

The study sample was obtained through systematic 
sampling and selecting children under two years of age 
who were hospitalized with the diagnosis of acute bron-
chiolitis. We excluded older children, immunodeficiency 
and chronic heart, neurological or pulmonary disease. 
Demographic, clinical and microbiological data were 
collected by consulting each patient’s electronic file. In 
our hospital, the etiological agent was obtained using 
a PCR test which tested for RSV, SARS-CoV-2 and 
influenza A and B.

Data collected from level three intensive care units 
consisted of the type of respiratory support used.

For statistical analysis, Microsoft Office Excel and 
IBM SPSS® were used.

Results

Out of a population of 427 children hospitalized in 
2019, 90 were diagnosed with acute bronchiolitis 
(21.1%). Ten were excluded, giving us a final sample of 
80 patients. In 2022, there were 377 children hospital-
ized, 112 with bronchiolitis (29.7%). Ten children were 
excluded, leaving a final sample of 102 patients (Fig. 1).

Our final sample of 182 children consisted of 56% 
boys, with a median age of three months (eight days 
to two years), which was similar in both periods. In both 
the prepandemic and postpandemic groups, bronchiol-
itis admissions comprised 0.3% of all emergency 
department visits.

The median length of stay was four days (one to 18 
days) and RSV was the main agent involved in 2022 
with 57 patients (N = 102, 55.9%), followed by SARS-
CoV-2 in four (N = 102, 3.9%). In 2019, there was no 
systematic testing of respiratory pathogens for epidemi-
ological purposes. In those tested, RSV accounted for 
90% (27 out of 30) of the bronchiolitis cases (Table 1).

In 2022, 74 children (73.3%) admitted for acute 
bronchiolitis required supplemental oxygen compared 
to 32 patients in 2019 (39.5%), a statistically signifi-
cant difference (p < 0.001). There was also a statis-
tically significant increase in noninvasive ventilation 

Keypoints
What is known
– Postpandemic bronchiolitis cases have required more respi-

ratory support.
–  It reinforces the theory of immunity debt after the COVID-19 

pandemic.

What is added
– It shows that there is an increase in intensive care admis-

sions due to bronchiolitis, as reported in other European 
studies.
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Figure 1. Exclusion criteria.

Table 1. Clinical data of the study population

2019 (prepandemic period) 
n = 102

2022 (postpandemic period) 
n = 102

Demographic data

 Age

 Median (min-max)

 Gender

Three months

(Eight days-19 months)

46 boys (56.8%)

Three months

(16 days-two years)

56 boys (55.4%)

Hospitalization (days)

Median (min-max)

4

(1-13)

4

(1-18)

Etiological agent (PCR)

 RSV, n (%)

 SARS-CoV-2, n (%)

 Influenza A, n (%)

27/30 (90%)

-

-

57/102 (55.9%)

4/102 (3.9%)

2/102 (2.0%)

in 2022 (nine vs. one, p = 0.023) but not in high-flow 
oxygen therapy (one vs. one, p = 0.150). In 2022, 
most infants requiring non-invasive ventilation were 
three months old or younger (88.9%). Two patients 
needed mechanical ventilation in 2022 (2.0%) and 
one in 2019 (1.2%, p = 0.645). Accordingly, there was 
an increased admission to intensive care in 2022, 
with nine patients compared to two in 2019 (8.9% vs. 
vs. 2.5%, p = 0.070). Most of the patients who required 
intensive care were one month old or younger (63.6%) 
(Table 2).

There were no cases of SARS-CoV-2 bronchiolitis 
requiring ventilatory support or intensive care 
admission.

Discussion

This study revealed that there was a postpandemic 
increased need for respiratory support, particularly 
noninvasive ventilation. In 2022, there were more chil-
dren admitted for bronchiolitis and there was an 
increased need for oxygen therapy, noninvasive 
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ventilation and intensive care admission, which sug-
gests more severe disease. Caballero et al. also 
reported a postpandemic increased severity of infection 
with more children needing ventilation and intensive 
care unit admission, with 34.3% of infections requiring 
intensive care admission after the pandemic compared 
to 22.4% prior to the pandemic. Ghirardo S et al. also 
reported more children needing ventilation (23% vs 
12%), intensive care unit admission (29% vs 16%) and 
oxygen therapy (77% vs 55%)14. The lack of a signifi-
cant increase in mechanical ventilation could be due to 
the small sample size, but it is also reported by 
Cardenas, J. et al.6.

Our low rates of high-flow oxygen therapy are prob-
ably explained by the lack of experience at our center, 
as most literature reports a higher use, especially after 
the pandemic.

Children requiring ventilation support or intensive 
care were primarily small infants, as already well doc-
umented by several studies, such as Zurita-Cruz, J. N. 
et al. and Nguyen, S. et al.2.

As reported by several studies, such as Caballero et al. 
and Guitart, C. et al., SARS-CoV-2 infection does not 
appear to be a major factor for respiratory support in 
bronchiolitis3.

In line with previous studies, our study suggests that 
the pandemic led to an immunity debt, resulting in an 
increased need for ventilatory support. However, ven-
tilatory support was an individualized decision based 
on clinical and gasometrical parameters, not a stan-
dardized approach.

The study results and analysis are limited due to its 
retrospective design, small sample size and lack of 
systematic testing of etiological agents in the prepan-
demic period. It also lacks data from intensive care 
admissions, especially regarding respiratory and infec-
tious complications.
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Abstract

Introduction and Objectives: To assess the impact of implementing a community intervention project on the food offered at 
lunch in Portuguese daycare centers. Methods: A study was conducted in a nonprobabilistic, convenience sample of 18 
Portuguese daycare centers that welcome children from six to 36 months old. The characterization of the institutions was 
developed using a self-administered online questionnaire. To evaluate the menu, a qualitative analysis tool was created. After 
an initial assessment of 12 weeks of menus in each institution, the intervention lasted for nine months. This entailed the 
preparation of individualized technical reports and the close monitoring of the daycare centers. A further application of the 
menu analysis tool was subsequently conducted for the final 12 weeks of the project. The impact of the intervention was 
estimated by the difference between the results obtained before and after the intervention. Results: Following the intervention, 
there was an improvement in the description of meal components and the overall quality of the menus, which was improved 
by 16%. Throughout the study, the number of facilities with a lunch menu for the six to eight months age group increased from 
13 to 16, while the number of times cooked fruit was offered decreased by a median of 100% in the institutions. In the nine 
to 11 months age group, there was a median of 100% of institutions beginning to offer only one type of pureed fruit. In the 12 
to 36 months age group, the number of times that oily fish was offered, as well as vegetables, in addition to the carbohydrate 
source increased in a median of 8.3% of the institutions. Discussion: Despite the simplicity and duration of this intervention, 
there was an improvement with compliance with recommendations, including a decrease in the number of times cooked fruit 
was offered in the six to eight months age group and an increase in the number of times oily fish was offered in the 12 to 36 
months age group. 
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Introduction

According to recent literature, Portuguese children 
have inadequate dietary habits. The 2012 Study on 
Dietary Patterns and Child Growth (EPACI) showed 
that children aged 12 to 36 months consumed insuffi-
cient quantities of vegetables and an excess of dairy 
products, soft drinks, sweets, and snacks1. According 
to the National Survey on Nutrition and Physical Activity 
(IAN-AF 2015/16), children aged three to nine years 
have a lower intake of fruits and vegetables and an 
excessive consumption of soft drinks and red and pro-
cessed meats compared to the World Health 
Organization (WHO) recommendations2. Based on 
these findings, there is an urgent need to improve the 
dietary habits of Portuguese children.

There is strong scientific evidence that exposure to 
environmental factors during critical periods of growth 
and development has lasting effects on an individual’s 

health3-6, in particular the early postnatal period, when 
nutrition plays a very important role regarding the risk 
of developing noncommunicable diseases, such as 
obesity, type 2 diabetes, and cardiovascular disease 
through metabolic programming effects7,8.

Daycare centers are among the key factors that must 
be taken into account in shaping dietary preferences 
during childhood. Daycare is understood as a social 
response aimed at accommodating children between 
the ages of three and 36 months during the daytime 
period corresponding to their parents’ working hours9. 
In recent decades, there has been an increase in the 
number of children enrolled in these facilities due to the 
greater participation of women in the workforce10, mak-
ing the nutritional quality of the menus offered in these 
settings a key factor in promoting healthy eating during 
childhood11. The WHO highlights daycare centers as a 
unique setting for implementing health-promoting 
interventions12. 

Keypoints
What is known?
– Adequate nutrition is essential for optimal growth and devel-

opment in children. 
– Daycare centers are valuable environments for fostering 

healthy eating behaviors.

What is added?
– This pioneering study in Portuguese daycare centers aims to 

enhance lunchtime food quality.
– There was a 16% improvement in the results of the qualitative 

assessment of the lunch menus at the end of the project.
– These results highlight the urgent need to develop interven-

tion projects in the food environment of daycare centers.

Impacto da intervenção do projeto “Creche com Sabor e Saúde” (C2S) na oferta 
alimentar de creches portuguesas

Resumo

Introdução e Objetivo: Avaliar o impacto da implementação de um projeto de intervenção comunitária na oferta alimentar 
de creches portuguesas. Métodos: Estudo realizado numa amostra de seleção não probabilística e de conveniência em 18 
creches portuguesas com crianças dos 6 aos 36 meses. Para caracterização das instituições, desenvolveu-se um questioná-
rio online de autoaplicação. Para avaliação das ementas, desenvolveu-se uma ferramenta de análise qualitativa. Após uma 
avaliação inicial de 12 semanas de ementas a cada instituição, a intervenção teve a duração de 9 meses e consistiu na re-
dação de relatórios técnicos individualizados e num acompanhamento próximo das creches. O impacto foi estimado pela 
diferença entre os resultados obtidos na pré-intervenção e numa nova aplicação da ferramenta de análise de ementas nas 
últimas 12 semanas do projeto. Resultados: Após a intervenção, verificou-se uma melhoria na descrição dos componentes 
das refeições e na qualidade global das ementas, que melhorou 16%. Ao longo do estudo, o número de estabelecimentos 
com ementa de almoço entre os seis e os oito meses aumentou de 13 para 16, e o número de vezes que foi oferecida fruta 
cozinhada diminuiu numa mediana de 100% nas instituições. Dos nove aos 11 meses, houve uma mediana de 100% de 
instituições que passaram a oferecer apenas um tipo de puré de fruta. Dos 12 aos 36 meses, a oferta de peixe gordo e de 
hortícolas adicionais à fonte de hidratos de carbono aumentou numa mediana de 8,3% das instituições. Discussão: Apesar 
da simplicidade e da duração desta intervenção, registou-se uma melhoria na adesão às recomendações, incluindo uma 
diminuição do número de vezes que foi oferecida fruta cozinhada dos seis aos oito meses e um aumento do número de 
vezes que foi oferecido peixe gordo dos 12 aos 36 meses. 

Palavras-chave: Creches. Almoço. Ementas. Crianças.
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Daycare centers have become increasingly important 
as excellent settings for intervening to promote child 
health, with a particular focus on encouraging healthy 
dietary habits, in countries such as Poland, Brazil, 
Australia, and China13-16. The “Healthy Start” interven-
tion project, conducted in the United States in 2002, 
successfully reduced the total and saturated fat content 
consumed by children aged two to five by modifying 
the food provision in these settings17,18. In Australia, the 
“Romp & Chomp” project in 2010 achieved a reduction 
in the prevalence of obesity in children aged nine to 
five by increasing the consumption of fruits and vege-
tables and decreasing the intake of energy-dense, 
nutrient-poor foods and beverages19. 

In Portugal, the “Creche com Sabor e Saúde” (C2S) 
project (2022-2023) involved 18 Portuguese daycare 
centers, with more than 800 children aged six to 36 
months20. This project made it possible to characterize 
lunch offerings in this country for the first time, which 
revealed inadequacies. Notable findings from this anal-
ysis include an excessive provision of prepared fruit for 
the six to eight months age group, the simultaneous 
serving of a protein-based dish and soup for the 9-11 
months age group, and the absence of oily fish and 
eggs for children aged 12-36 months. Therefore, aiming 
to enhance the nutritional quality of the food supply in 
these educational settings, where many children embark 
on and undergo dietary diversification, establishing their 
preferences and eating habits, we proposed research-
ing the impact of a nine-month intervention strategy for 
children aged six to 36 months in the daycare social 
response stemming from the C2S project.

Materials and methods

This study was conducted using a nonprobabilistic, 
convenience sample consisting of 18 social institutions 
with daycare services, located in the northern and cen-
tral regions of Portugal. These institutions were part of 
the C2S project. All the institutions attend children aged 
12 to 36 months, but only 17 (out of 18) had children 
aged six to 11 months. The study took place between 
February 2022 and February 2023.

1st phase (initial phase) – data collection

An initial, self-administered online questionnaire was 
developed for the purpose of gathering information on 
the characteristics of the social institutions. This 
included the type of food service unit (preparation or 
collection), the type of management (direct or conces-
sion), the number of children enrolled in daycare, the 

number of education professionals (teachers and edu-
cational assistants) and food handlers, collaboration 
with a nutritionist in the institution, and the existence of 
food donations.

In the initial phase, lunch menus from the 12 weeks 
prior to the start of the project were collected. A qualitative 
evaluation tool, developed within the context of the C2S 
project, was applied based on recommendations from the 
Directorate-General of Health (DGS), the European 
Society for Paediatric Gastroenterology Hepatology and 
Nutrition (ESPGHAN), and the WHO21-23. The tool is 
designed to assess compliance with specific parameters 
for three distinct age groups (six to eight months, nine to 
11 months, and 12 to 36 months), investigating a total of 
23, 47, and 48 items, respectively. Compliance is estab-
lished as “Compliant,” “NonCompliant,” and “Not 
Applicable/Not Auditable.” The percentage (%) of compli-
ance over the 12 weeks was calculated for each item. 
Finally, the mean value of the menu quality for each insti-
tution was calculated by averaging the total percentage 
of compliance across all evaluated parameters20. 

2nd phase – intervention strategy

Following the evaluation of lunch menus provided in 
daycare centers (phase 1), the research team drafted 
individualized technical reports for each institution. 
These reports detailed which evaluated items complied 
the most with the recommendations and, conversely, 
which items did not adequately comply with the recom-
mendations and therefore should be prioritized. Each 
report included suggestions for improvement for the 
items that were not properly addressed so as to 
enhance the quality of the menus offered. These 
reports were presented and discussed individually in a 
meeting with the daycare nutritionist at each institution 
or, in the absence of a nutritionist, with the person in 
charge of the institution. Additionally, the research team 
provided ongoing support to the institutions throughout 
the 12-month project period for the purpose of clarifying 
any doubts related to the suggested improvements. 

3rd phase (final phase) – evaluation of the 
intervention strategy

In the final phase, the lunch menu plans from the pre-
vious 12 weeks of the project were collected and evalu-
ated using the same tool employed in the initial phase20. 
In addition to calculating the percentage of compliance 
for each parameter and the average menu quality per-
centage, the percentage of variation in compliance and 
the percentage of improvement were determined. 
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The variation percentage represents the difference 
between the average menu quality values in the initial 
and final periods. The improvement percentage corre-
sponds to the proportion of positive change, calculated 
as (100 – [final % × 100 / initial %]).

The data were analyzed using the Software Package 
for Social Sciences (SPSS®) for Windows V.27.0 and 
results were considered statistically significant when 
p < 0.05. The descriptive analysis of the variables was 
conducted by presenting measures of central tendency 
and dispersion. Specifically, relative and absolute fre-
quencies were employed for nominal variables, while 
mean (± standard deviation) or median (25th-75th per-
centile) were utilized for continuous variables. This 
approach was based on the normality of the variable, 
which was assessed by the Shapiro-Wilk test. The 
Wilcoxon signed-rank test was employed to ascertain 
whether there were discernible discrepancies in the 
quality of the menus in question prior to and subse-
quent to the intervention, as well as for each item under 
consideration in this study. The association between 
institutional characteristics and the enhancement in 
menu quality (in general and for each item) was eval-
uated utilizing the Pearson correlation coefficient and 
the t-student test for independent samples.

This study was approved by the Ethics Committee of 
the Faculty of Nutrition and Food Sciences at the 
University of Porto (report No. 77/2022/CEFCNAUP/ 
2022).

Results

Twelve weekly menu plans from 18 private social 
solidarity institutions were analyzed at two assessment 
periods (the 1st and 3rd phases), totaling 432 weeks of 
menu plans (216 in each phase) and 5,040 meals ana-
lyzed (1st phase: 780 from the six to eight months age 
bracket, 780 from the nine to 11 months age bracket 
and 1,080 from the 12 to 36 months age bracket; 3rd 
phase: 960 from the six to eight months age bracket, 
960 from the nine to 11 months age bracket and 1,080 
from the 12 to 36 months age bracket).

Out of the institutions surveyed, 15 (83.3%) were 
preparation units while three (16.7%) were collection 
units. Additionally, 17 (94.4%) institutions had an 
in-house management service while one institution 
(5.6%) had a leased management service. 
Approximately 60% (n = 11) of the establishments 
received food donations and only 10 (55.6%) had a 
nutritionist working daily in these spaces. The aver-
age number of enrolled children in the institutions was 
45, with a min of 25 and a max of 90, and the number 

of human resources dedicated to meal preparation 
and cooking varied between two and 11 individuals 
(Table 1).

In terms of the qualitative assessment of menus, a 
comparison of the postintervention evaluation with the 
preintervention evaluation revealed that all institutions 
exhibited an improvement in the quality of their lunch 
menus. Indeed, the difference observed in the quality 
of the menus before and after the intervention was 
statistically significant (p < 0.001; result shown only in 
the text). The median value of improvement in the per-
centage of compliance with menu plan evaluations was 
16%, with the median percentage of compliance in the 
final evaluation being 80.7% and in the initial evaluation 
being 70.3%. Specifically, an improvement of greater 
than 30% was observed in two institutions, between 
15.0 and 30.0% in nine institutions, and between 0.0 
and 15.0% in nine institutions (Table 2).

In the initial phase of the study, 18 institutions were 
taken into consideration for the 12-36 months age 
group and 13 (73%) for the 6-11 months age group. 
Four of the latter, despite providing meals, did not have 
a defined menu plan. In the final phase, there was a 
notable increase in the number of institutions with 
menu plans for the 6-11 months age group, from 13 
(76.5%) to 16 (94.1%), along with an increase in the 
number of assessable items. In these cases, the 

Table 1. Characterization of institutions involved in the 
“Creche com Sabor e Saúde” (C2S) project

Characteristic n = 18

Type of food service unit, n (%)
 Preparation
 Collection

 
15 (83.3) 
3 (16.7)

Type of management, n (%) 
 Direct 
 Concession

 
17 (94.4) 

1 (5.6)

Total number of children, mean (SD) 45 (18)

Total number of education 
professionals, mean (SD)

10 (3)

Total number of food handlers, mean 
(SD)

5 (3)

Total number of employees, mean (SD) 14 (4)

Collaboration of a nutritionist in the 
institution, n (%) 
 Yes 
 No

 
 

12 (66.7) 
6 (33.3)

Receipt of food donations, n (%) 
 Yes 
 No

 
11 (61.1) 
7 (38.9)

SD: standard deviation.
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qualitative assessment of menus was more compre-
hensive, as a more detailed description of soup and 
dessert components was observed. A notable increase 
was observed in the number of institutions specifying 
the drink (water) on their lunch menus. This increase 
was particularly evident in the six to eight months age 
group, with a 27% increase, followed by the 9-11 
months age group, with a 34.6% increase, and finally 
the 12-36 months age group, with a 22.2% increase 
(results shown only in the text). 

The parameters of the qualitative menu evaluation tool 
are detailed in table 3, demonstrating the greatest vari-
ation in the compliance percentage between the initial 
and final phases across the different age groups. 
Notably, in the six to eight months age group, there was 
an increase in compliance by offering soup with a min 
of three different vegetables (+ 100%, p = 0.007) and 

providing prepared fruit a max of twice a week (+ 100%, 
p = 0.014). In the 9-11 months age group, there was a 
100% increase in compliance concerning offering pureed 
fruit of only one variety, although this was not statistically 
significant (p = 0.317). There was also a 100% increase 
in the inclusion of at least three different vegetables in 
each soup (p = 0.007). Among the 12-36 months age 
group, for instance, there was a higher provision of oily 
fish (8.3%, p = 0.025) and a decrease in animal protein 
in soup (4.2%, p = 0.006). In this age group, two param-
eters exhibited a negative variation: the offering of meat 
as the main protein source two to three times a week 
(-8.3%, p = 0.007) and the absence of dishes with com-
ponents of a similar texture (-4.2%, p = 0.007).

In examining the relationship between menu quality 
improvement and institutional management characteris-
tics, no statistically significant differences were observed. 

Table 2. Evaluation of the effect of the intervention strategy on the lunch menu plans under the “Creche com Sabor 
e Saúde” (C2S) project

Daycare center Average % of 
compliance

(initial phase)

Average % of 
compliance
(final phase)

% compliance variation* % of improvement†

A 71.9 93.0 +21.1 29.3

B 61.7 66.4 +4.7 7.7

C 72.3 75.8 +3.5 4.8

D 73.8 79.5 +5.7 7.7

E 63.7 91.6 +27.9 43.7

F 78.6 97.4 +18.8 23.9

G 66.8 81.8 +15.0 22.5

H 71.4 87.7 +16.3 22.9

I 81.3 87.9 +6.6 8.2

J 74.0 83.5 +9.5 12.9

K 66.9 77.5 +10.6 15.9

L 66.9 77.5 +10.6 15.9

M 66.9 77.5 +10.6 15.9

N 66.9 77.5 +10.6 15.9

O 71.1 76.0 +4.9 6.8

P 69.7 76.2 +6.6 9.4

Q 66.2 89.5 +23.2 35.1

R 70.8 87.1 +16.2 22.9

Total 70.3 80.7 +10.6 16

*Compliance % variation = final phase % - initial phase %.
†Improvement % = 100 - (final phase % x 100 / initial phase %).
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Table 3. Effect of the intervention strategy on the degree of compliance with the parameters of the menu evaluation 
tool within the scope of the “Creche com Sabor e Saúde” (C2S) project

Variable

Average % of compliance
(initial phase)

Average % of compliance
(final phase)

p*

Compliance % 
variation†

n Median 
(p25, p75) n Median 

(p25, p75)
Median

(p25, p75)

Parameters

6-8 months

A minimum of three different 
vegetables in the soup, daily 11 0

(0, 95.8) 14 100
(100,100) 0.007 +100

(31.3,100)

Fish in soup two to three times a 
week 12 91.7

(0.0, 93.8) 16 100.0
(87.5, 100.0) 0.010 +8.3

(0.0, 79.2)

Provision of prepared fruit, with 
no added sugar, no more than 
twice a week

10 0.0
(0.0, 0.0) 15 100.0

(50.0,100.0) 0.014 +100.0
(0.0, 100.0)

9-11 months

Wide range of cooking 
techniques 8 33.3

(33.3, 50.0) 13 83.3
(33.3, 83.3) 0.180 +50.0

(0.0, 83.3)

Absence of repeated dishes in a 
month 8 0.0 (0.0, 0.0) 13 66.7

(33.3, 100.0) 0.024 +41.7
(33.3, 66.7)

A minimum of three different 
vegetables in the soup, daily 11 0.0 (0.0, 95.8) 13 100.0

(100.0, 100.0) 0.007 +100.0
(31.3, 100.0)

Fish as the main source of 
protein two to three times a 
week

11 100.0
(95.8, 100.0) 16 100.0

(91.7, 100.0) 0.102 +4.2
(0.0, 85.4)

Max presence of the same 
CH supplied twice a week 8 70.8

(50.0, 100.0) 13 91.7
(83.3, 100.0) 0.034 +33.3

(8.3, 83.3)

Provision of prepared fruit, with 
no added sugar, no more than 
once a week 

4 0.0
(0.0, 25.0) 15 100.0

(50.0,100.0) 0.317 +100.0
(0.0, 100.0)

Fruit puree of only one variety of 
fruit 2 - 15 100.0

(100.0, 100.0) 0.317 +100.0
(100.0, 100.0)

12-36 months 

Absence of prefried and 
deep-fried foods 18 70.8

(52.1, 81.3) 18 83.3
(66.7, 83.3) 0.043 +4.2

(0.0, 9.6)

Absence of animal protein food 
(meat/fish/egg) in soup 18 91.7

(72.9, 100.0) 18 100.0
(100.0, 100.0) 0.006 +4.2

(0.0, 8.3)

Meat as the main source of 
protein two to three times a 
week 

18 100.0 
(91.7, 100.0) 18 91.7  

(83.3, 100.0) 0.007 –8.3 
(–8.3, 0)

Oily fish at least once a week 18 16.7
(0, 31.3) 18 41.7

(20.8, 56.3) 0.025 +8,3
(0.0, 45.8)

Max provision of the 
same CH supplied twice a week 18 83.3

(41.7, 89.6) 18 83.3
(83.3, 100.0) 0.022 +8.3

(0.0, 41.7)

Adding vegetables to CH 
supplied twice a week 18 45.8  

(25.0, 66.7) 18 50.0
(43.8, 72.9) 0.093 +8.3

(0.0, 16.7)

Provision of legumes on the 
plate once a week 18 70.8

(50.0, 83.3) 18 83.3
(58.3, 97.9) 0.046 +4.2

(0.0, 14.6)

(Continues)
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Table 3. Effect of the intervention strategy on the degree of compliance with the parameters of the menu evaluation 
tool within the scope of the “Creche com Sabor e Saúde” (C2S) project (continued )

Variable

Average % of compliance
(initial phase)

Average % of compliance
(final phase)

p*

Compliance % 
variation†

n Median 
(p25, p75) n Median 

(p25, p75)
Median

(p25, p75)

Varied offer between raw and 
cooked vegetables 18 70.8

(43.8, 91.7) 18 91.7
(77.1, 91.7) 0.008 +4.2

(0.0, 39.6)

Absence of dishes with all 
components of a similar texture 18 100.0

(100.0, 100.0) 18 95.8 
(77.1, 100.0) 0.007 –4.2

(–23.0, 0.0)

Absence of sweet desserts 18 91.7
(60.4, 97.9) 18 100.0

(100.0,100.0) 0.087 +4.2
(0.0, 8.3)

*Wilcoxon signed-rank test.
†Compliance % variation = final phase % - initial phase %.
CH: carbohydrates; P25 – 25th percentile; P75 – 75th percentile.

This indicates that there is no association between the 
percentage of improvement and the total number of chil-
dren (p = 0.493), education professionals (p = 0.801), 
food handlers (p = 0.563), and collaborators (p = 0.492). 
Furthermore, there was no correlation between menu 
quality improvement and the receipt of food donations 
(mean with donations = 16.9%, mean without donations 
= 19.4%, p = 0.551) or collaboration with a nutritionist in 
the institution (mean with nutritionists = 20.2%, mean 
without nutritionists = 13.1%, p = 0.590). 

The absence of animal protein sources (meat, fish, 
and eggs) in the soup was found to be statistically sig-
nificantly different according to the total number of edu-
cation professionals (correlation coefficient = 0.487, 
p = 0.040). Similarly, oily fish consumption at least once 
a week was also found to be statistically significantly 
different according to the total number of food handlers 
(correlation coefficient = 0.484, p = 0.042).

Discussion

The main results of this study are an increase in the 
availability of meal plans for the 6-11 months age group, 
a more detailed description of the ingredients in the 
meals, and a 16% improvement in the qualitative rating 
of these meal plans. Although there was no statistically 
significant association between the improvement in the 
quality of the menus and the collaboration of a nutri-
tionist in the institution, it is important to note that the 
average quality of the menus was higher in the institu-
tions with nutritionists than in those without (20.2% and 
13.1%, respectively). Moreover, it was evident that the 
technical and scientific support provided by the proj-
ect’s nutritionists in the evaluation of the menu plans 
and the writing of the reports had a positive impact on 
the final result. 

In the 12 month follow-up period of this study, there 
was a notable improvement in the quality of menus 
across all participating institutions, with an average 
increase of 10.6% and a max of 43.7%. This is a sig-
nificant finding, particularly considering the fact that 
children spend a substantial portion of their day in a 
childcare setting, where they consume a considerable 
number of meals that can have a profound impact on 
their early eating habits24. In this study, two of these 
institutions showed an improvement of more than 30% 
in the quality of their lunch menus. However, it was not 
possible to identify a plausible justification for this sig-
nificant improvement concerning the other institutions, 
nor for such a large disparity in the improvement per-
centage found (4.8% to 43.7%). It was not possible to 
ascertain whether this improvement was associated 
with any of the covariates analyzed, such as the pres-
ence or absence of a nutritionist or the receipt or non-
receipt of food donations. The small sample size may 
reduce the power of this analysis, so further studies are 
needed to understand the factors related to the improve-
ment in menu quality. 

A multidisciplinary intervention conducted in Australia 
was efficacious in enhancing the food provision and 
nutritional practices of the 50 daycare centers included 
in the study25. In the same country and in the context 
of childcare, a randomized clinical trial lasting six 
months intervened in a group with on-the-job training 
for staff, the provision of checklists for planning menus, 
recipes, and budget fact sheets. The results indicated 
an increase in compliance with national dietary guide-
lines for children aged two to five years26. In this same 
group, it was found that improving the quality of the 
food offered led to an increase in the intake of healthier 
foods26. Although this study did not directly assess the 
food intake of children in the institutions, it is 
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anticipated that the findings had a positive impact on 
their dietary consumption, due to the increased ease 
of influencing behaviors in these age groups27.

The provision of prepared fruit up to twice a week 
from the six to 11 months age group, as well as the 
provision of a fruit puree with only one variety of fruit, 
were identified as one of the criteria that exhibited the 
greatest improvement among the institutions. These 
items are extremely important as the first years of life 
are a window of opportunity for training in different 
tastes and textures23. These months are essential for 
the child’s sensory development and from the sixth 
month onwards, neuromotor control and physiological 
and metabolic maturity allow for a progressive 
increase in textures23. A notable increase in the addi-
tion of vegetables to the carbohydrate provision was 
observed between the ages of 12 and 36 months. 
This finding suggests that a more consistent and fre-
quent provision of these foods may be achieved by 
following this approach. Compliance with this item 
becomes even more relevant in the knowledge that 
the repeated offer of a particular vegetable to a child 
is one of the main determinants for an increase in its 
consumption28.

All of the items mentioned above and those dis-
cussed support the need to increase food literacy in 
this context with a view to changing behaviors29. This 
is the inaugural study to assess the efficacy of a brief, 
simple intervention in the food provision of 18 daycare 
centers. In this study, the intervention strategy was 
based on close monitoring of these institutions for a 
year by a team of nutritionists, who provided early-stage 
recommendations for enhancing the lunch menus. 
Additionally, the team provided personalized monitoring 
with each institution to assist in overcoming the primary 
challenges encountered as they attempted to improve 
the menus. Nevertheless, the significance of these 
 initiatives and the necessity of robust and sustainable 
public health policies at the national level to enhance 
the nutritional quality of food served in daycare centers 
and to enhance the training of professionals working in 
these institutions were readily apparent. 

No statistically significant associations were observed 
between the general improvement of menus and the 
total number of children and staff. Notwithstanding these 
considerations, the results of this study indicate that the 
presence of meat, fish, or eggs in the soup (even when 
a dish was already provided) and the offer of oily fish at 
least twice a week were positively correlated with the 
number of professionals dealing with children and the 
number of food handlers, respectively. When analyzing 
this data, it is important to consider the influence of 

chance, as compliance with these items is largely due 
to the level of food literacy in this age group and is not 
directly related to the number of employees. 

Despite the observed improvement in numerous 
parameters of the qualitative assessment tool, it was 
not possible to achieve 100% compliance in all the 
parameters considered. These data are consistent with 
the difficulties reported in the literature regarding the 
improvement of the food provision in institutions. Some 
studies have identified the difficulty in verifying the 
nutritional adequacy of the menus as the main barrier 
to improvement. This difficulty is inherent to the lack of 
knowledge, training, and resources for their drafting, 
which prevents institutions from complying with national 
and international guidelines. Additionally, the lack of 
support from families to promote the necessary 
changes at home, monitoring the eating habits of the 
institution, further complicates the situation30,31. Another 
study considers obstacles to improving the food provi-
sion, including the perceived increase in costs related 
to healthy eating, the lack of time to prepare healthy 
meals, the limited storage space, and the perception 
that children will not adhere as well to a diet that better 
meets the recommendations in force, resulting in 
increased food waste32. 

According to data from the WHO, in 2019, approxi-
mately 38.2 million children under the age of five years 
had preobesity and obesity33. In adulthood, this pathol-
ogy is ranked as the fifth leading cause of death glob-
ally, accounting for the development of 44% of diabetes 
mellitus cases, 23% of cardiovascular diseases, and 
7-41% of some types of cancer33,34. Although interven-
tion projects with an impact on the early age of life (up 
to 36 months) are still scarce, it has been demonstrated 
that changing the degree of exposure to risk factors at 
this stage can lead to a reduction in the risk of devel-
oping diseases such as obesity and other 
non- communicable diseases later in life7. Intervention 
projects in this age group have demonstrated that the 
qualitative improvement in the food supply of daycare 
centers is associated with a decrease in body mass 
index (BMI) and a general improvement in children’s 
eating habits. This is in line with the findings presented 
by Natale et al.35.

The main limitations of this study are the small sam-
ple size (n = 18), which may have reduced the power 
to find statistically significant associations as well as 
the fact that this was a convenience sample and that it 
is therefore imperative to exercise caution when extrap-
olating these results, as the sample is not representa-
tive of the Portuguese population. In addition, the 
results of this study may have been biased due to the 
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possible inaccuracy of the data provided by the self-ad-
ministered questionnaires. Also, it is crucial to acknowl-
edge the simplicity and brief duration of the intervention 
strategy, despite its efficacy in yielding promising out-
comes. Regarding the lunch menus, it is important to 
take into consideration that the menus may differ in 
terms of details and description between institutions, 
which may have under- or over-estimated the results. 
Besides, the analysis of the quality of the lunch menus 
was carried out by three different individuals, although 
previously trained for this purpose, in order to reduce 
this possible bias. Finally, although the study assessed 
the quality of the lunch menus, it did not directly assess 
children’s food consumption, which is a crucial mea-
sure to understand the real impact on child nutrition. 

This study, despite the aforementioned limitations, 
reinforces the role and importance of a nutritionist in 
the context of daycare centers and the need to provide 
guidelines aimed at improving the quality of the food 
provision. The intervention strategy used stands out as 
a practical and an effective approach. Notably, this 
strategy could be replicated across the country. 
Furthermore, it is notable that the analysis encom-
passed 12 week menu plans at each stage of the study, 
which afforded the research team results that were 
more closely aligned with the realities of each location 
and a more precise identification of the changes imple-
mented and sustained over time.

The findings of this study revealed an average 
improvement of 16% (with a min of 4.8% and a max of 
43.7%) in the qualitative assessment of menu plans in 
the institutions involved. It is noteworthy that there was 
a notable improvement in the menus drawn up for chil-
dren aged 6-11 months and that a more precise descrip-
tion of meal components was provided. These findings 
underscore the pressing need to develop community 
intervention projects in the dietary environment of day-
care centers. Furthermore, they highlight the untapped 
potential of these strategic settings to establish and 
positively influence children’s eating habits.
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ORIGINAL ARTICLE

Abstract

Introduction and Objective: Pacifier and silicone nipples have been widely used, although there is a lack of information on 
which disinfection procedures are most effective and safe. The aim was to evaluate the effect of heat disinfection methods on 
the surface of three different types of silicone pacifiers (conventional, orthodontic A and orthodontic B). Method: The pacifiers 
were randomly assigned into two groups of 10 specimens each according to the disinfection protocol, microwave (seven min-
utes) or boiling water (five minutes), performed once a day. They were subsequently immersed in artificial saliva (12 hours) 
and stored in a dry environment to mimic routine use for 30 days. The surface was evaluated with a scanning electron micro-
scope and profilometer at baseline, 15 and 30 days. Results: The orthodontic B pacifier showed a higher surface roughness 
at baseline, but an increase in the surface roughness, saliences and pores was observed at 15 and 30 days in all specimens 
(p < 0.001; three-way mixed model), irrespective of the disinfection method. Discussion: There were remarkable changes to 
the surface of the silicone pacifiers after 15 and 30 days of heat disinfection procedures. Awareness of their harmful effect on 
the surface of a pacifier is important so as to improve the recommendations given to caregivers to ensure effective disinfection 
with the least possible damage.

Keywords: Pacifiers. Silicone elastomers. Disinfection. Sucking behavior. Microscopy.

Efeito dos métodos de desinfecção por calor na rugosidade da superfície de bicos  
de silicone

Resumo

Introduçao e Objetivo: Embora ainda amplamente utilizada, faltam informações sobre os procedimentos de desinfecção 
mais eficazes e seguros para chupetas e bicos de silicone. O objetivo foi avaliar o efeito de métodos de desinfecção térmica 
na superfície de três tipos de chupetas de silicone (convencional, ortodôntica A e ortodôntica B). Método: As chupetas foram 
distribuídas aleatoriamente em 2 grupos com 10 espécimes de cada chupeta, de acordo com o protocolo de desinfecção: 
micro-ondas (7 min) ou água fervente (5 min), realizado uma vez ao dia e posteriormente imersos em saliva artificial (12 h) 
e armazenadas em ambiente seco para mimetizar o uso rotineiro por 30 dias. A superfície foi avaliada por microscopia ele-
trônica de varredura e perfilômetro no início do estudo, 15 e 30 dias após. Resultados: A chupeta ortodôntica B apresentou 

*Correspondence: 
Paula Midori Castelo 

E-mail: paula.castelo@unifesp.br

Available online: 27-03-2025 

Port J Pediatr. 2025;56(3):147-154 

DOI: 10.24875/PJP.24000051

2184-3333 / © 2024 Portuguese Society of Pediatrics. Published by Permanyer. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Received: 24-05-2024

Accepted: 28-10-2024

https://pjp.spp.pt

https://orcid.org/0000-0002-0112-1248
https://orcid.org/0000-0002-5368-8721
https://orcid.org/0000-0002-7822-961X
https://orcid.org/0000-0002-1218-5159
https://orcid.org/0000-0002-6236-9546
https://orcid.org/0000-0001-8703-2272
http://crossmark.crossref.org/dialog/?doi=10.24875/PJP.24000051&domain=pdf
http://dx.doi.org/10.24875/PJP.24000051
https://pjp.spp.pt


148

Port J Pediatr. 2025;56(3)

Introduction

Although the prevalence of sucking habits varies 
across countries and cultures, they are very common 
in children and often introduced shortly after birth. Their 
widespread use can be attributed to some positive 
effects reported by parents, such as soothing the child1 
and relieving pain during painful experiences2, besides 
being recommended to prevent the risk of sleep-related 
infant deaths3. However, in addition to their impact on 
the duration of breastfeeding4,5 and orofacial develop-
ment6,7, pacifiers can also be considered a vehicle of 
contamination and microbial transmission due to their 
permanent contact with saliva and oral microflora8. 
Some authors have shown that the use of a pacifier 
can be associated with the occurrence of otitis media9, 
dental caries10 and intestinal parasitic infections. 
Considering the high prevalence in several countries, 
disinfection methods to eliminate contamination by oral 
microorganisms in pacifiers and nipples are an import-
ant issue in pediatrics, although there is no consensus 
on the most effective and safe disinfection procedure.

The methods for decontaminating and disinfecting 
pacifiers reported in the literature include distilled 
water, a neutral detergent11, rinsing solutions such as 
alcohol-free mouthwash, chlorhexidine gluconate 
mouthwash, 70% hydrogen peroxide, 2.5% sodium 
hypochlorite, a commercially available antiseptic tooth-
brush rinse (Brushtox®)11-16, and spray solutions con-
taining 0.12% chlorhexidine12, all with varying 
effectiveness. Boiling in water is another common pro-
cedure frequently used at home and is recommended 
by manufacturers and health professionals for pacifier 
and bottle nipple disinfection12. Microwave use has also 
become a routine procedure for disinfecting dental 
devices and materials, such as a prosthesis and paci-
fiers17. However, disinfection procedures can lead to 

changes to the surfaces of pacifiers, which may facili-
tate the colonization of microorganisms. The extent of 
the alteration to the surface may vary depending on the 
type of pacifier and according to the frequency and 
duration of the disinfection method.

While there are studies on the contamination of pac-
ifiers in the literature8,11-15, the current knowledge 
regarding the morphological changes to pacifier sur-
faces due to disinfection methods is very limited. To the 
best of our knowledge, no previous study has examined 
the effect of disinfection procedures on the roughness 
of pacifiers’ silicone surfaces over time, which may vary 
depending on the composition of the material and the 
geometrical format. Such information is helpful to 
improve the recommendations given to caregivers to 
ensure the effective and safe disinfection of pacifiers 
and bottle nipples. Thus, the objective of this study was 
to assess the effect of heat disinfection methods on the 
surface roughness of three different types of 
pacifiers.

Methods

Specimen characteristics and disinfection 
procedures

This is an in vitro analytical study. Sixty silicone pac-
ifiers in total, with 20 units of three different types of 
nipples, were used: conventional (n. 41,620 Kuka Baby 
+ 6 m, São Paulo, Brazil), orthodontic A (n. 41,900 Kuka 
Baby + 6 m, São Paulo, Brazil) and orthodontic B 
(Super Soothie™ + 3 m 421335424791; SCF190/02 
Philips Avent, Stamford, USA). These pacifiers were 
selected so that we could include the two anatomical 
models of pacifiers available commercially: conven-
tional and orthodontic. The Super Soothie was also 
chosen for evaluation because it was introduced to the 

maior rugosidade superficial no início do estudo, embora tenha sido observado aumento da rugosidade superficial, saliências 
e poros aos 15 e 30 dias em todos os espécimes das três chupetas (p < 0,001; ANOVA modelo Misto de Três Vias), inde-
pendentemente do método de desinfecção. Discusâo: Os resultados mostraram mudanças notáveis   na superfície das 
 chupetas de silicone após 15 e 30 dias de procedimentos de desinfecção térmica. Este conhecimento é importante para 
aprimorar as recomendações dadas aos pais/cuidadores para garantir uma desinfecção eficaz com o menor dano possível.

Palavras-chave: Chupetas. Elastômeros de silicone. Desinfecção. Comportamento de Sucção. Microscopia.

Keypoints
What is known
– There is a lack of information on the most effective and safe 

disinfection procedures for pacifiers.

What is added
– Remarkable changes to the surface of silicone pacifiers after 

15 and 30 days of heat disinfection procedures, which can 
increase bacterial colonization.
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market with a different nipple shape and visual appear-
ance of the silicone nipple surface compared to the two 
usual models, and is very popular in Neonatal Intensive 
Care Units in the USA18.

The pacifiers were randomly divided into two groups 
according to the disinfection protocol by a third person 
using software (Excel). In the first group, the conven-
tional, orthodontic A and orthodontic B pacifiers (10 
units each) underwent the disinfection process using a 
specific device and a microwave steam sterilizer (Philips 
Avent SCF281/05 Microwave Steam Sterilizer, Brazil 
and Midea microwave 1,100 watts, São Paulo, Brazil, 
respectively) adjusted to power level seven (corre-
sponding to 70% of full power) for seven minutes, as 
described by Nelson-Filho et al.19. In the second group, 
the same number of pacifiers was subject to the boiling 
water procedure for five minutes, according to the rec-
ommendations of Silva RC, et al.20.

After disinfection, the pacifiers were cooled to room 
temperature for 30 minutes and then immersed in arti-
ficial saliva at 37 °C (MA-033 oven, Marconi, Piracicaba, 
SP, Brazil) for 12 hours to mimic routine use, with the 
following composition: 2.2 g/L gastric mucin, 0.381 g/L 
sodium chloride, 0.231 g/L calcium chloride, 0.738 g/L 
potassium phosphate, 1.114 g/L potassium chloride, 
0.02% sodium azide and a trace of sodium hydroxide 
to pH 7.019. In the subsequent hours, pacifiers were 
stored in a dry environment to mimic routine use by a 
child. This procedure was repeated once a day for 
30 days.

In order to perform pre- and post-treatment analysis 
(baseline, after 15 and 30 days of disinfection proce-
dures), two standardized circular specimens measuring 
5 mm in diameter were gathered from each nipple of 
the pacifiers using a tap (Krause 10; Santo André; 
Brazil), one for profilometer analysis and the other for 
scanning electron microscope (SEM) analysis. Each 
specimen was then washed in distilled water and 
placed in an ultrasonic bath for 10 minutes.

Profilometer analysis

All specimens were initially attached in a glass plate 
to a flat, parallel surface to facilitate the reading of the 
surface roughness. The specimens were then analyzed 
by the profilometer (Dektak d-150; Veeco, Plainview, 
New York, NY, USA) to randomly measure the surface 
roughness (Ra) at three sites (vertical, horizontal and 
oblique) on the surface of each sample using a blinded 
procedure. Three readings were performed on the pro-
filometer measuring point. Initially, the specimen was 
positioned on the center of the surface, then to the right 

and left of the first reading, amounting to a 10 mm 
reading within 10 seconds. The parameter evaluated 
was the arithmetic mean of the surface roughness (Ra) 
determined from the three readings20.

Scanning electron microscope (SEM) analysis

The specimens were dried and mounted on a holder 
using double-sided adhesive carbon tape. They were 
then sputter-coated with gold (Balzers-SCD 050 Sputter 
Coater, Liechtenstein) and examined using a scanning 
electron microscope (JEOL JSM 5600 LV, Tokyo, 
Japan) operating at 500 × magnification. The morpho-
logical analysis was performed using a blinded proce-
dure and then described according to the images 
obtained by SEM.

Statistical analysis

Data were statistically analyzed using SPSS 24.0 
software (IBM Corp., NY, USA), considering an α level 
of 5%, by one of the authors (PMC, Applied Statistics 
Spec). The exploratory statistics consisted of means 
and standard deviation, and normality was tested by 
using the Shapiro-Wilk test and quantile-quantile-plot 
(Q-Q plot) analysis. The variable “surface roughness” 
did not show normal distribution and was transformed 
by the log (Log).

A general linear model –three-way ANOVA mixed 
mode– was used to test the within-subjects factor (time: 
surface roughness at baseline and after treatment) and 
two between-subjects factors (type of pacifier and dis-
infection protocol) and the interaction between these 
factors in the observed roughness variance. The results 
of the Mauchly sphericity test and Levene’s test for 
equality of variances were evaluated as ANOVA prem-
ises; when necessary, the Huynh-Feldt correction was 
applied. The main effects were then tested for group 
and time comparisons. Bonferroni’s adjustment was 
applied for multiple comparisons.

Results

Table 1 shows the experimental trial employed to 
examine the change in the surface roughness of each 
type of pacifier (conventional, orthodontic A and ortho-
dontic B), submitted to 15 and 30 days of heat disin-
fection procedures (boiled and microwave steamed).

The three-way ANOVA mixed model showed a signif-
icant time*pacifier interaction effect (p < 0.001) (Table 1). 
The main effects were then tested for group and time 
comparisons (one-way ANOVA repeated measures), 
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which showed that the effect of time (disinfection treat-
ment) was significant for all groups (p < 0.001). A differ-
ence in surface roughness between pacifiers was also 
found, with the roughness of the orthodontic B pacifier 
significantly greater than the conventional (p < 0.001) 
and orthodontic A models (p < 0.001). For all specimens, 
the change in the surface roughness was greater in the 
first 15 days compared to the subsequent 15 days 
(Fig. 1 and table 1).

However, the roughness did not differ when analyz-
ing the type of disinfection, microwave steamed or 
boiled, as observed by the absence of a significant time 
disinfection effect.

The morphology analysis of the SEM images of the 
conventional and orthodontic A pacifiers show similar 
characteristics of the silicone surface at baseline, when 
no disinfection procedure had been performed: striaes, 
pores and saliences on the surface of the material are 
very discrete (Figs. 2A and 3A, respectively). The 
roughness, salience and pores on the surface after 15 
and 30 days of disinfection procedures are of note 
(Figs. 2B and 2C, 3B and 3C, respectively).

The images of the orthodontic B pacifier showed the 
highest baseline surface roughness compared to the 

Table 1. Evaluation of the time pacifier disinfection effect on pacifier surface roughness (μm): a three-way mixed 
model

Pacifier Disinfection n

Surface roughness at 
baseline 

Surface roughness 
after disinfection 

15 days

Surface roughness 
after disinfection

30 days

Mean (SD) Mean (SD) Mean (SD)

Conventional

Boiled 10 225.00a

(44.16)
487.00a

(130.09)
583.00a

(101.00)

Microwave 10 365.27a

(116.23)
615.00a

(193.11)
720.00a

(174.40)

Orthodontic A

Boiled 10 245.37a 
(66.00)

456.00a

(67.00)
586.25a

(76.10)

Microwave 10 413.02a 
(144.09)

563.02a 
(173.16)

625.42a

(172.05)

Orthodontic B

Boiled 10 18246.00b

(3044.00)
23717.14b

(5225.26)
25079.00b

(5523.00)

Microwave 10 13256.2b

(5372.00)
18684.03b

(6244.33)
21675.08b

(5750.00)

Three-way mixed model F p Partial eta squared Power

Time effect 47.486 < 0.001 0.468 1.000

Time pacifier effect 37.263 < 0.001 0.580 1.000

Time disinfection effect 0.502 0.501 0.009 0.110

Time pacifier disinfection effect 0.602 0.569 0.022 0.151

SD: standard deviation.
a ≠ b in the same column (p < 0.001; one-way ANOVA; Bonferroni’s post-test).

Figure 1. Effect of 15 and 30 days of heat disinfection on 
the surface roughness of the orthodontic B pacifier.

orthodontic A and conventional ones (Fig. 4A). The 
roughness, saliences and pores on the surface are 
even more pronounced after 15 and 30 days of disin-
fection procedures, with a remarkable irregular distri-
bution of striaes (Fig. 4B) and saliences and pores 
(Fig. 4C).
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Discussion

This study demonstrated the detrimental effects of 
heat disinfection procedures on the silicone surface of 
pacifiers after 15 and 30 days, evidenced by the forma-
tion of pores, striae, and increased surface roughness 
on all specimens. Even though silicone rubber, a blend 
of organic and inorganic compounds produced through 
the polycondensation of silanol groups, typically exhib-
its higher heat resistance compared to other materi-
als21,22, our findings demonstrated that the disinfection 
methods evaluated led to thermal degradation, altering 

Figure 2. Representative scanning electron microscopy (SEM) images of the conventional pacifier atbaseline (2A) 
and after 15 days (2B) and 30 days (2C) of the disinfection procedures (original magnification: 500×).

Figure 3. Representative scanning electron microscopy (SEM) images of the orthodontic A pacifier at baseline (3A) 
and after 15 days (3B) and 30 days (3C) of the disinfection procedures (original magnification: 500×).

Figure 4. Representative scanning electron microscopy (SEM) images of the orthodontic B pacifier at baseline (4A) 
and after 15 days (4B) and 30 days (4C) of the disinfection procedures (original magnification: 500×).

the morphology of the material. When exposed to high 
temperatures during microwave disinfection or boiling, 
the silicone can soften, which can cause deformation 
or an uneven surface texture as the material cools and 
solidifies, thereby increasing the susceptibility of the 
material to microbial colonization.

An important aspect to consider is the relationship 
between surface roughness and bacterial colonization 
as rougher surfaces tend to retain more microorgan-
isms, which can increase the risk of oral and systemic 
infections in children. Previous studies indicate that 
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bacterial adhesion is facilitated on irregular surfaces 
through the creation of microenvironments protected 
from shear forces and cleaning agents23. Moreover, a 
rougher surface increases the overall surface area, 
providing more sites for microbial adhesion. Therefore, 
the observed changes in pacifier surface roughness 
after the tested disinfection methods are clinically rel-
evant and suggest the need for developing new disin-
fection recommendations or new materials that minimize 
this deterioration.

The microscope analysis showed porosity, rough-
ness and bubbles in the surface of all specimens after 
15 days of heat disinfection procedures, which also 
increased after 30 days. Similarly, Silva et al.20 evalu-
ated surface changes on pacifiers after a single heat 
disinfection process, observing pores and roughness 
on latex pacifiers and little blisters on silicone pacifiers. 
The change in surface roughness did not change in 
accordance with the heat disinfection method used, 
microwave or boiling water, but it is important to con-
sider that the microwave procedure has some advan-
tages in terms of user safety.

By observing the microscope images of the ortho-
dontic B pacifier, and considering the results of the 
profilometer analysis, we can conclude that the ortho-
dontic B pacifier has a rougher silicone surface than 
the orthodontic A and conventional models. This type 
of pacifier has been widely used18, probably because 
it is made with softer silicone, which may affect sucking 
behavior and the child’s preference. Suction is an 
innate function of the human being and sucking on a 
pacifier or feeding nipple is one of the first oromotor 
tasks an infant will do soon after birth18. The act of 
sucking on a pacifier produces a rich stream of sensory 
cues from cutaneous and deep afferents, especially the 
lip vermilion and the tip of the tongue, which are areas 
with high densities of mechanoreceptive afferents24, 
and the physical characteristics of the nipple, such as 
size, shape, roughness and stiffness are an important 
source of afferent sensory information18,25.

It is also important to note that previous studies sug-
gest that pacifier use may disrupt the normal flow of 
saliva, increasing the incidence of dental caries26,27. The 
surface of the pacifier may affect oral sugar clearance, 
which would prolong conditions of low pH in plaque and 
thereby favor the selection of aciduric microorganisms 
that are responsible for the development of caries. 
According to Nelson-Filho et al.19, pacifiers become con-
taminated by Streptococcus mutans immediately after 
their use and, thus, they should be routinely disinfected12; 
besides, it was observed that Candida albicans is able 
to grow and adhere to the silicone surface of pacifiers 

even in the absence of a nutrient culture medium11. A 
review of the literature26 on the surface roughness of oral 
hard materials established that a surface roughness 
greater than 0.2 μm resulted in an increase in plaque 
accumulation and in the risk of bacterial contamination, 
thus increasing the risk for caries and periodontal inflam-
mation. The effect of surface roughness on microorgan-
ism colonization might be explained by the fact that 
bacterial adhesion is more likely on surface irregularities, 
which may predispose the child to increased levels of 
salivary lactobacilli spp and candida spp27 and, thus, to 
oral and systemic diseases.

Moreover, Comina et al.8 assessed microbial contam-
ination on the surface of 25 pacifiers provided by day-
care centers and observed the presence of a biofilm on 
80% of the samples. A previous study showed that using 
a 0.12% chlorhexidine solution spray and seven minutes 
of microwave irradiation were almost equally effective for 
disinfecting pacifiers, reducing the number of 
Streptococcus mutans colonies23. Lopes et al.9 tested 
three disinfection protocols: 3.5% neutral detergent, 
2.5% sodium hypochlorite and 15 minutes of boiling 
water. They found they all showed the same effective-
ness in controlling Candida albicans in the surface of 
pacifiers. They also observed that vigorous cleaning with 
water was not sufficient to eliminate the contamination.

The above results, together with our findings, may 
help health professionals and caregivers to choose the 
most convenient and effective disinfection procedure. 
To date, there is no established consensus on the best 
pacifier disinfection protocol; according to the Canadian 
Paediatric Society28, the pacifier should be subject to 
boiling water for five minutes before the first use and 
then kept clean by washing with hot, soapy water after 
each use. Another study9 suggested that pacifiers 
should be disinfected in boiling water for 15 minutes 
weekly and Bachelli et al.23 pointed out that sodium 
hypochlorite forms trihalomethanes, which may consti-
tute a disadvantage of its use.

Another important aspect to be considered is that 
parents or caregivers should always check that the 
pacifiers and nipples are in good condition and be dis-
carded if there are visible cracks, tears, swelling or if 
they have a grainy or sticky texture29, and preferably 
every two months, before damage occurs28. These rec-
ommendations are consistent with the changes 
observed in the structural properties after 30 days of 
heat disinfection performed daily in this study. Future 
studies are needed to examine the association between 
microbial contamination and the surface roughness of 
nipples in pacifiers and bottles after repeated disinfec-
tion procedures.
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Although there is a need to discourage the use of 
nonnutritive sucking habits and formulae to prevent the 
early cessation of breastfeeding and orofacial impair-
ments5,6,30, the use of pacifiers and bottles is still prev-
alent. Thus, the results of this study are helpful in 
allowing health professionals to improve the recom-
mendations given to parents to ensure an effective 
disinfection procedure with the least damage possible 
to the silicone. Besides, the development of pacifiers 
that remain smooth with a uniform surface even after 
multiple disinfection procedures is desirable in order to 
reduce potential bacterial colonization. By way of a 
limitation of the study, the limited number of material 
types may be relevant as we tested only silicone 
 rubbers. However, the use of latex pacifiers (natural 
 rubber) has been discouraged.

Conclusion

The results showed the heat-damaging effect of dis-
infection procedures on the silicone surface of pacifiers 
after 15 and 30 days, as observed by the higher num-
ber of pores, striaes and roughness of the surface. This 
implies the need to guide parents and guardians in 
changing pacifiers regularly and frequently to reduce 
the risk of infections, considering that the surface 
roughness of the pacifier increases microbial coloniza-
tion. Future research should focus on developing resis-
tant silicone materials and evaluating other disinfection 
methods that ensure the least possible damage.
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ORIGINAL ARTICLE

Abstract

Introduction and Objectives: Adolescence is a key developmental period, requiring a distinct clinical approach. Aspects such 
as communication, confidentiality, and privacy are particularly relevant in adolescence, as indicators of the quality of health 
care according to the World Health Organization. This study aimed to assess the quality of health care provided to adolescents 
in a tertiary hospital, based on adolescents’ and physicians’ perspectives. Method: Adolescents attending the outpatient clinic 
and physicians who may regularly see adolescents in consultation (including pediatricians and other specialties) were invited 
to participate. Two content-matched questionnaires assessing medical care for adolescents were applied to both groups. 
Results: A  total of 112 adolescents and 80 physicians participated. Most adolescents felt empathy with the doctor (98.1%), 
felt involved in therapeutic decisions (90.7%), and reported spending time alone with the doctor during the consultation (85.9%). 
Almost all physicians (98.8%) reported showing an empathetic attitude towards gender identity, sexual orientation, ethnicity, 
and religion and reported that they managed to establish a therapeutic relationship with the adolescents. There was a tendency 
for non-pediatricians to report a greater interest in seeing adolescents compared to pediatricians (Md = 4/5 versus Md = 3/5; 
p = 0.057). Most physicians (81.3%), but a minority of adolescents (37.1%), perceived that the concept of confidentiality was 
explained during the appointment (p < 0.001). Discussion: There seems to be a growing awareness in the medical commu-
nity of the emergent need for differentiated care in adolescence. Yet, topics such as confidentiality still require improvement, 
which highlights the need to invest in medical training in this area, even among pediatricians.

Keywords: Adolescents. Quality medical care. Perceptions.

Cuidado médico de qualidade para adolescentes: percepção dos adolescentes versus 
a dos médicos

Resumo

Introdução e Objetivos: A adolescência é um período chave do desenvolvimento, exigindo uma abordagem clínica distinta. 
Aspetos como comunicação, confidencialidade e privacidade têm especial relevância, sendo indicadores da qualidade dos 
cuidados de saúde prestados segundo a Organização Mundial de Saúde. Este estudo teve como objetivo avaliar a qualidade 
dos cuidados de saúde prestados a adolescentes num hospital terciário, com base na perceção dos adolescentes e dos médicos. 
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Introduction

The World Health Organization (WHO) defines ado-
lescence as the age between 10 and 19 years old1. This 
is a key period in the development of the individual, with 
several changes taking place at the biological, cogni-
tive, and psychosocial levels2,3. Over the last few 
decades, there has been an epidemiological shift in the 
health problems affecting adolescents worldwide1. This 
has included a reduction in the prevalence of most 
infectious diseases and an increase in mental health 
problems, intentional and unintentional violence, sub-
stance use, sexually transmitted infections, unplanned 
pregnancy, abortion, obesity, and chronic illness1. 
Many of these major health problems reflect the high 
rates of risky behaviors typical of this age, motivated 
by the delayed maturation of the prefrontal cortex, 
which controls impulses and critical capacity4. Besides 
genetic and biological factors, social context also con-
tributes to these problems (stressful life, insertion in 
unsafe communities, family dysfunction, lack of 
resources for physical exercise and adequate nutrition, 
amongst others)5.

Therefore, it is evident that there is a need for a dif-
ferentiated clinical approach to adolescents, as an ado-
lescent is neither a child nor an adult1. Aspects such as 
communication, confidentiality, privacy, informed con-
sent, and prevention/anticipatory care require particu-
lar attention5,6. This new paradigm in adolescent 
treatment requires health professionals to have spe-
cific knowledge about this age group, namely their 
biopsychosocial development, particularities in inter-
viewing adolescents, ethical-legal aspects, nutrition, 
mental health, substance use and other risky behav-
iors, sexual health, prevalent pathologies, and chronic 
diseases5. According to the WHO, the concept of a 
quality service in adolescence is based on eight global 
standards: adolescent health literacy; community sup-
port; adequate provision of services (adequate lan-
guage regarding information, counseling, diagnoses, 
and treatments); increase in the competence of profes-
sionals; improvement of the characteristics of the facil-
ities; equity and non-discrimination; improvement in 
available data and its quality; and more active adoles-
cent participation in the decisions about their health7,8,9,10. 

Métodos: Participaram no estudo adolescentes seguidos em consulta e médicos que observam adolescentes em consulta 
(independentemente da especialidade). Dois questionários complementares foram aplicados a ambos os grupos, de forma a 
avaliar o atendimento médico ao adolescente. Resultados: Participaram 112 adolescentes e 80 médicos. A maioria dos 
adolescentes sentiu empatia com o médico (98,1%), sentiu-se envolvido nas decisões terapêuticas (90,7%) e relatou ficar 
sozinho com o médico (85,9%). Quase todos os médicos (98,8%) relataram ter uma atitude empática em relação à identidade 
de género, orientação sexual, etnia e religião; e relataram estabelecer uma relação terapêutica com os adolescentes. Cons-
tatou-se uma tendência para os médicos não pediatras relatarem maior interesse em atender adolescentes em comparação 
com os médicos pediatras (Md = 4/5 versus Md = 3/5; p = 0,057). A maioria dos médicos (81,3%), mas não a maioria dos 
adolescentes (37,1%) considera que o conceito de confidencialidade foi explicado durante a consulta (p < 0,001). 
Discussão: Parece haver uma consciência crescente na comunidade médica da necessidade emergente de cuidados dife-
renciados na adolescência. Contudo, a abordagem de temas como confidencialidade, precisa de ser melhorada, evidenciando 
a necessidade de investir na formação médica nesta área, inclusive entre os pediatras.

Palavras-chave: Adolescentes. Qualidade dos cuidados de saúde. Perceções.

Keypoints

What is known
– Adolescence is a key period in the development of the 

individual.
– Adolescents need a clinical approach that is considerably 

distinct from that used at other ages.
– The World Health Organization has established indicators 

of the quality of health care in adolescence.

Keypoints

What is added
– This is a pioneering study in Portugal comparing the per-

spectives of adolescents and physicians on the quality of 
health care provided.

– There seems to be a growing awareness in the medical com-
munity of the need for differentiated care in adolescence.

– The approach to some topics, such as suicidal ideation, 
obtaining informed consent, and explaining the concept of 
confidentiality still needs improvement.

– The low level of interest among pediatricians in observing 
adolescents reinforces the need to invest in training in this 
area.
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It is extremely important to develop and implement 
national quality standards and a monitoring system to 
better respond to the health needs of this population 
sector, aiming to reach the standards recommended by 
the WHO. This continuous improvement in the provision 
of care to adolescents will have to be interconnected 
with the training of not only pediatricians, but also other 
physicians dedicated to other areas who may see ado-
lescents, since they have a very relevant role in their 
health care.

As such, this study aims to assess the quality of 
health care provided to adolescents in the context of a 
consultation in a tertiary-level hospital. It takes into 
account the perceptions of adolescents and physicians, 
analyzing potential differences  in the perceptions of 
pediatricians and non-pediatricians. It also aims to iden-
tify the aspects that should be improved in order to meet 
the needs of this particular population sector.

Method

Participants

This exploratory study used a non-probabilistic, 
non-intentional, convenience sample of adolescents 
attending an outpatient clinic, as well as an indepen-
dent sample of physicians who may regularly see ado-
lescents in consultation (regardless of the specialty), in 
a tertiary-level hospital in Portugal. Exclusion criteria 
included cognitive alterations or mental issues in ado-
lescents that could compromise their interpretation and 
response to the questionnaires.

Informed consent/assent was signed by all the par-
ticipants (i.e., adolescents and physicians).

This study was approved by the Ethics Committee of 
the Faculty of Medicine of the University of Lisbon, 
Portugal (2023) and is in accordance with the 1964 
Helsinki Declaration and its subsequent amendments 
or comparable ethical standards.

Procedures

Two content-matched questionnaires were adminis-
tered to adolescents (in the hospital waiting room) and 
physicians (online) throughout one month.

Questionnaire

The questionnaires were drafted based on a WHO 
document that had been developed and validated 
to assess the quality of health services provided to 

adolescents according to defined global standards for 
quality services to adolescents9.

The questionnaires were split into two sections: 
i) sociodemographic characteristics and ii) perceptions 
of medical care for adolescents (section II).

Statistical analyses

Data analysis was performed using the IBM SPSS 
statistics software (version 28.0, IBM, New York, USA). 
Descriptive characteristics, i.e., median (interquartile 
range [IR]), were calculated for skewed outcomes. 
Chi-squared tests were used to analyze differences 
between adolescents’ and physicians’ perceptions and 
between pediatricians’ and non-pediatricians’ percep-
tions. Additionally, for variables showing significant dif-
ferences between pediatricians’ and non-pediatricians’ 
perceptions, regression models were computed, which 
were also adjusted for the length of time since finishing 
their medical degree and age. A p-value of ≤ 0.05 was 
considered statistically significant.

Results

Sample characteristics

A total of 112 adolescents (59.8% females), with a 
median age of 15 years (95% CI: 13.91-14.79), partici-
pated in this study. The majority (n = 63, 64.9%) were 
seen in a pediatric consultation. The remainder were 
seen in seven other specialties.

Eighty physicians (86.3% females), with a median 
age of 31 years (95% CI: 33.9-39), participated in this 
study. Almost 70% (n = 54, 67.5%) of the physicians 
were dedicated to pediatrics, with the rest from 13 other 
specialties. Approximately half of the physicians (n = 38, 
47.5%) were specialists and the median time since fin-
ishing their medical degree was seven years (95% CI: 
9.8-14.8).

The participants’ characteristics are presented in 
table 1.

Adolescents’ perceptions

Regarding the adolescents’ responses to the ques-
tionnaires (n = 112), 98.1% felt empathy with the doctor 
during the appointment, 90.7% felt involved in therapeu-
tic decisions, 86.5% considered the appointment’s 
scheduling convenient, 85.9% reported spending some 
time alone with the doctor during the consultation and 
having the perception of privacy during observation, 
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and 78.4% reported being asked for informed consent 
prior to any treatment, procedure, or examination. Most 
of the adolescents reported that the physicians evalu-
ated eating habits (67.3%), physical activity (73.8%), 
and school environment (74.3%). A minority of adoles-
cents (37.1%) reported that the concept of confidential-
ity was explained to them and that the physician asked 
about home or family (46.2%), substance abuse 
(21.9%), healthy sexuality (12.4%), and the presence of 
self-injurious behaviors or suicidal ideation (43.7%).

The overall totals for adolescents’ answers to the 
questionnaire are presented in table 2.

Physicians’ perceptions

Almost all physicians (98.8%) reported that, excep-
tionally, they may see an adolescent in follow-up with 
no appointment who comes looking for help; consider 
having an empathetic attitude towards gender identity, 
sexual orientation, ethnicity, and religion; and reported 
that they managed to establish a therapeutic relation-
ship with the adolescents. Seventy-one (91.3%) physi-
cians reported promoting the autonomy of adolescents, 
involving them in therapeutic decisions and asking them 

for informed consent, before any treatment, procedure, 
or examination. Most of the physicians also reported 
respecting adolescents’ preferences when scheduling 
appointments (82.5%), being aware of the rights of 
adolescents as users of health services (82.5%), 
explaining the concept of confidentiality to the adoles-
cent (81.3%), and having companions (78.8%). Half of 
the physicians reported asking directly about self- 
injurious behaviors and suicidal ideation and 32.5% 
reported not reserving a moment during consultation to 
be alone with the adolescent.

Half of the physicians (n = 40) reported that adoles-
cents correspond to 25-49% of their clinical practice 
and 25  (31.3%) reported that adolescents represent 
less than 25%. Regarding their interest in seeing ado-
lescents, 33.8% of physicians reported a level 4 of 
interest and 32.5% reported a level 3 of interest. When 
dealing with transgender adolescents, 46.3% of physi-
cians answered by addressing them by the name of the 
trans sex and 43.8% answered “Never happened to me”.

When comparing responses from pediatricians and 
non-pediatricians (n = 54 versus n = 26), there was a 
greater chance of the biopsychosocial sphere 
(β = 1.58, p = 0.009), puberty (β = 1.72, p = 0.002), 

Table 1. Demographic characteristics of adolescents and physicians interviewed 

Variable Age (years)
Median (IR)
[Age; range]

Gender (feminine)
n (%)

Consultation specialty,  
n (%)

Professional grade
(specialist)

n (%)

Time since finishing MD 
(years)

Median (IR)
[Time; range]

Adolescents
(n = 112)*

15 (4)
[10; 18]

67 (59.8%) Pediatrics, 63 (64.9%)
Rheumatology, 7 (7.2%)
Neurosurgery, 7 (7.2%)
Pediatric Surgery, 6 (6.2%)
Endocrinology, 6 (6.2%)
Dermatology, 5 (5.2%)
Genetics, 2 (2.1%)
Pediatric Cardiology, 1 (1%)

Physicians
(n = 80)

31 (15)
[25; 66]

69 (86.3%) Pediatrics, 54 (67.5%)
Immunoallergology, 4 (5%)
Child Psychiatry, 4 (5%)
Pediatric Surgery, 2 (2,5%)
Dermatology, 2 (2.5%)
PMR, 2 (2.5%)
GFM, 1 (1.3%)
Neurosurgery, 1 (1.3%)
Neurology, 1 (1.3%)
Stomatology, 1 (1.3%)
Endocrinology, 1 (1.3%)
Genetics, 1 (1.3%)
Psychiatry, 1 (1.3%)
Rheumatology, 1 (1.3%)
Not applicable, 4 (5 %)

38 (47.5%) 7 (14)
[1; 43]

*Out of all the adolescents, only 97 answered the consultation specialty.
GFM: general and family medicine; IR: interquartile range; MD: medical degree; PMR: physical medicine and rehabilitation; SD: standard deviation.
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and anthropometry (β = 2.1, p = 0.001) being assessed 
by pediatricians, regardless of the professional’s age 
and years of experience (Table  3). Regarding the 
 biopsychosocial sphere, significant differences were 
observed in the evaluation of eating behaviors  
(p < 0.001), physical activity (p = 0.002), school envi-
ronment (p = 0.004), family/home (p = 0.001), and risk 
behaviors (p = 0.046), with these parameters being 
assessed more consistently by pediatricians. Also, there 
was a tendency for non-pediatricians to report a greater 
interest in seeing adolescents compared to pediatri-
cians (Md = 4/5 versus Md = 3/5; p = 0.057). No signif-
icant differences were observed in the perception of the 
percentage of adolescents seen in clinical practice  
(p = 0.062) or in other variables.

Out of all the pediatricians (n = 54), 15  (27.8%) 
reported not allowing a moment during the consultation 
to be alone with the adolescent, 10  (18.5%) reported 
not explaining the concept of confidentiality, and 
7  (13.0%) mentioned not asking the adolescent for 
informed consent before treatments, procedures, or 
physical examinations.

The overall totals for physicians’ answers to the ques-
tionnaire are presented in table 4.

Perceptions of adolescents compared to 
physicians

Most physicians (81.3%), compared to 37.1% of ado-
lescents, reported that the concept of confidentiality and 
its exceptions were explained during the appointment 
(p < 0.001). Other statistically significant differences 
were noted in the assessment of family life/home (70% 
versus 46.2%, p = 0.001), substance use (62.5% versus 
21.9%, p < 0.001), and sexuality (56.3% versus 12.4%, 
p < 0.001). No other statistically significant differences 
relevant to the study were found.

An overall comparison of adolescents’ and physicians’ 
answers is presented in table 5.

Discussion

Adolescents’ perceptions

Adolescents’ perceptions regarding medical care 
highlighted several positive aspects, namely the estab-
lishment of empathy with the physician during the con-
sultation and the empowerment of adolescents through 
their involvement in medical decisions, aspects that are 
known to be crucial in the therapeutic process, increas-
ing therapeutic adherence11,12,13. Appointment schedul-
ing according to the adolescent’s school hours or 
holidays is also reported by most adolescents, a strat-
egy that is known to reduce the number of missed 
appointments or drop-outs, which is common in this 
age group11. The majority of adolescents (65.2%) men-
tioned spending some time alone with the physician 
during the consultation, with this being a higher per-
centage than those found in other studies carried out 
in countries such as Belgium (35%) or the United States 
of America (30.6-34.6%). This is a very positive point, 
as this gives the adolescent the message that the phy-
sician is primarily interested in him or her, helping in 
the establishment of a rapport and a sense of 
trust11,14,16,16. Most of the adolescents also reported that 
the physicians evaluated eating habits, physical activ-
ity, and school, themes that are part of the HEEADSSS 

Table 2. Adolescents’ answers to the questionnaire

Questions applied to adolescents (n = 112) Yes, n (%)

Are appointments scheduled at times that are 
convenient for you and that take into account 
your school hours/holidays?

96 (85.7%)

Has the concept of confidentiality and its 
exceptions been explained to you?

39 (34.8%)

Do you usually spend some time alone with the 
doctor during the consultation?

73 (65.2%)

Is your consultation frequently interrupted by 
telephone calls or people entering the medical 
office?

25 (22.3%)

Does your doctor ask you about your eating 
habits?

70 (62.5%)

Does your doctor ask you about physical activity? 79 (70.5%)

Does your doctor ask you about school? 78 (69.6%)

Does your doctor ask you about family/home? 49 (43.7%)

Does your doctor ask you about substance abuse 
(including alcohol and tobacco)?

23 (20.5%)

Does your doctor ask you about your sexuality? 13 (11.6%)

Does your doctor ask you directly about 
self-injurious behaviors and suicidal ideation?

45 (40.2%)

Before any treatment, procedure, or examination, 
does your doctor ask you for informed consent?

80 (71.4%)

During your observation, do you have a 
perception of privacy (windows and doors closed, 
use of a folding screen)?

73 (65.2%)

Do you feel that you are involved in therapeutic 
decisions and that your opinion and preferences 
are taken into account?

88 (78.5%)

Do you feel empathy with your doctor during the 
consultation? 

104 
(92.9%)
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(Home, Education/Employment, Eating, Activities, 
Drugs/Substance use, Sexuality, Suicide, Safety) psy-
chosocial interview, a useful tool, firstly described by 
Cohen et al. (1991)17, that provides a framework for 
clinicians to comprehensively evaluate different 
domains of adolescents’ lives, helping to identify poten-
tial areas of concern or areas where intervention may 
be needed. It aids in understanding the holistic needs 
of adolescents and tailoring interventions accordingly18. 
On the other hand, only a minority reported being 
asked about other important items in the HEEADSSS 
psychosocial interview, such as home or family, sub-
stance abuse, healthy sexuality, and the presence of 
self-injurious behaviors or suicidal ideation. It is recom-
mended that adolescents are asked directly about sui-
cidal ideation, which does not increase the risk of 
committing the act, a common myth among healthcare 
professionals19,20. This topic should be addressed in 
consultations and given even more importance in 
adolescents with mood swings, substance abuse, vol-
untary ingestion of medication, acute intoxication, acci-
dents, or self-inflicted injuries11,19.

Finally, an explanation of the concept of confidential-
ity was only reported by a minority of the adolescents. 
Confidentiality in a healthcare setting is defined as an 
agreement between the patient and the provider that 
the information discussed during or after the encounter 
will not be shared with other parties without the explicit 
permission of the patient, with the exception of the risk 
of imminent harm to the patient or others or suspected 
abuse21. It is best classified as a rule of biomedical 
ethics that derives from the moral principle of autonomy 
and accompanies other rules like promise-keeping, 
truthfulness, and privacy21. This is a mandatory aspect 

of consultations with adolescents because if an 
assurance of confidentiality is not extended, this may 
raise a barrier to health care and may lead to the ado-
lescent withholding information, delaying entry into 
health care, or even refusing treatment21. Other authors 
have reported that most adolescents desire confidenti-
ality when questioned about their specific healthcare 
needs22.

Physicians’ perceptions

Physicians’ perceptions regarding adolescents’ medi-
cal care fulfilled many of the criteria for a quality service 
in adolescence: most of the physicians reported observ-
ing an adolescent with no appointment; having an 
empathetic attitude towards gender identity, sexual ori-
entation, ethnicity, and religion; being aware of the 
rights of adolescents as users of health services; and 
promoting the autonomy of the adolescents. These 
points highlight the importance of opportunism, non-dis-
crimination, equity of care, competence of health pro-
fessionals, and more active participation of adolescents 
in decisions, all of which are part of the standards rec-
ommended by the WHO7,8,9,10.

On the other hand, half of the physicians reported not 
asking directly about self-injurious behaviors and sui-
cidal ideation, consistent with the myth described in the 
above section among healthcare professionals, and 
approximately one third reported not allowing a moment 
during the consultation to be alone with the adolescent, 
which may create an obstacle to the health care of this 
population sector since the adolescent may withhold 
information in the presence of the caregiver11.

Table 3. Regression models with biopsychosocial, puberty, and anthropometric assessment as dependent variables 
(pediatricians’ versus non-pediatricians’ answers to the questionnaire)

Variable

Model 1 Model 2* Model 3†

Beta Standard 
error

p Beta Standard 
error

p Beta Standard 
error

p

Biopsychosocial assessment

Specialty (Ref Pediatricians) –1.609 0.592 p = 0.007 –1.630 0.596 p = 0.006 –1.575 0.603 p = 0.009

Puberty assessment

Specialty (Ref Pediatricians) –1.735 0.544 p = 0.001 –1.746 0.555 p = 0.002 –1.715 0.559 p = 0.002

Anthropometric assessment 

Specialty (Ref Pediatricians) –2.079 0.584 p < 0.001 –2.101 0.589 p < 0.001 –2.060 0.595 p = 0.001

*Model 2 – adjusted for time since finishing medical degree. 
†Model 3 – adjusted for time since finishing medical degree and age.
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Table 4. Overall physicians’ answers and pediatricians’ versus non-pediatricians’ answers to the questionnaire

Questions applied to physicians Overall (n = 80) Pediatricians
(n = 54)

Non-pediatricians 
(n = 26)

p

Yes, n (%)

Are you aware of the rights of adolescents as users of health 
services?

66 (82.5%) 47 (87%) 19 (73.1%) 0.124

When scheduling appointments for adolescents, do you keep 
school hours/holidays in mind?

55 (68.8%) 38 (70.4%) 17 (65.4%) 0.652

Exceptionally, would you observe an adolescent followed by you 
who had no appointment and who came looking for help?

79 (98.8%) 53 (98.1%) 26 (100%) 0.482

Do you explain the concept of confidentiality and its exceptions 
to the adolescent?

65 (81.3%) 44 (81.5%) 21 (80.8%) 0.939

Do you explain the concept of confidentiality and its exceptions 
to the companions?

63 (78.8%) 42 (77.8%) 21 (80.8%) 0.759

Do you reserve a moment during the consultation to be alone 
with the adolescent?

54 (67.5%) 39 (72.2%) 15 (57.7%) 0.194

Is your consultation frequently interrupted by telephone calls or 
people entering the medical office?

36 (45%) 25 (46.3%) 11 (42.3%) 0.737

Do you usually take notes/write on the computer while 
interviewing the adolescent?

62 (77.5%) 42 (77.8%) 20 (76.9%) 0.932

Do you think you show an empathetic attitude towards gender 
identity, sexual orientation, ethnicity, or religion?

79 (98.8%) 53 (98.1%) 26 (100%) 0.485

Do you routinely carry out a biopsychosocial assessment of the 
adolescent?

Eating habits
Physical activity
School
Family/Home
Risky behaviors
Substance abuse (including alcohol and tobacco)
Healthy sexuality

64 (80%)

59 (73.8%)
65 (81.3%)
64 (80%)
56 (70%)

55 (68.8%)
50 (62.5%)
45 (56.3%)

48 (88.9%)

47 (87.0%)
49 (90.7%)
48 (88.9%)
44 (81.5%)
41 (75.9%)
36 (66.7%)
34 (63%)

16 (61.5%)

12 (46.2%)
16 (61.5%)
16 (61.5%)
12 (46.2%)
14 (53.8%)
14 (53.8%)
11 (42.3%)

0.004

< 0.001
0.002
0.004
0.001
0.046
0.267
0.081

Do you ask directly about self-injurious behaviors and suicidal 
ideation?

40 (50%) 28 (51.9%) 12 (46.2%) 0.633

Before any treatment, procedure, or examination, do you ask 
the adolescent for informed consent?

73 (91.3%) 47 (87%) 26 (100%) 0.055

During the observation of the adolescent, do you provide a 
guarantee of their privacy (windows and doors closed, use of  
a folding screen)?

68 (85%) 45 (83.3%) 23 (88.5%) 0.547

Are you usually accompanied by another health professional 
during the examination of the adolescent?

45 (56.3%) 32 (59.3%) 13 (50%) 0.434

Do you routinely assess the adolescent’s pubertal stage? 40 (50%) 34 (63%) 6 (23.1%) 0.001

Do you routinely assess the adolescent’s anthropometric data? 61 (76.3%) 48 (88.9%) 13 (50%) < 0.001

Have you participated in the development and/or provided 
information leaflets directed to adolescents?

21 (26.3%) 14 (25.9%) 7 (26.9%) 0.294

Do you promote autonomy of adolescents, involving them in 
therapeutic decisions?

73 (91.3%) 49 (90.7%) 24 (92.3%) 0.816

Do you prepare adolescents for the transition to adult care? 60 (75%) 42 (77.8%) 18 (69.2%) 0.408

Do you believe that during your consultations you manage 
to establish a therapeutic relationship with the adolescents?

79 (98.8%) 53 (98.1%) 26 (100%) 0.485

(Continues)
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Table 5. Adolescents’ versus physicians’ answers to the questionnaire

Data evaluated in the questionnaire Adolescents (n = 112)
(Yes)
n (%)

Physicians (n = 80)
(Yes)
n (%)

p

Appointment scheduling according to the adolescent’s school hours/holidays 96  (86.5%) 55 (68.8%) 0.003

Explanation of the concept of confidentiality and its exceptions to the 
adolescent

38 (37.1%) 65 (81.3%) < 0.001

Time alone with the adolescent during the consultation 73 (85.9%) 54 (67.5%) 0.005

Frequent interruption of the consultation by telephone calls or people 
entering the medical office

25 (24.3%) 36 (45%) 0.003

Assessment of eating habits 70 (67.3%) 59 (73.8%) 0.344

Assessment of physical activity 79 (73.8%) 65 (81.3%) 0.233

Assessment of school 78 (74.3%) 64 (80%) 0.362

Assessment of family life and home 49 (46.2%) 56 (70%) 0.001

Assessment  of substance abuse (including alcohol and tobacco) 23 (21.9%) 50 (62.5%) < 0.001

Assessment of a healthy sexuality 13 (12.4%) 45 (56.3%) < 0.001

Assessment of self-injurious behaviors and suicidal ideation 45 (43.7%) 40 (50%) 0.396

Ask for informed consent before any treatment, procedure, or examination 80 (78.4%) 73 (91.3%) 0.019

Perception of privacy (windows and doors closed, use of a folding 
screen)

73 (85.9%) 68 (85%) 0.872

Involvement in therapeutic decisions 88 (90.7%) 73 (91.3%) 0.903

Empathy between doctor and adolescent during the consultation 104 (98.1%) 79 (98.8%) 0.733

Table 4. Overall physicians’ answers and pediatricians’ versus non-pediatricians’ answers to the questionnaire 
(continued)

Questions applied to physicians Overall (n = 80) Pediatricians
(n = 54)

Non-pediatricians 
(n = 26)

p

Yes, n (%)

In your clinical practice, what is the approximate percentage of 
adolescents that you observe?

< 25 %
25-49%
50-75%
> 75%

25 (31.3%)
40 (50%)

10 (12.5%)
5 (6.3%)

13 (24.1%)
32 (59.3%)

5 (9.3%)
4 (7.4%)

12 (46.2%)
8 (30.8%)
5 (19.2%)
1 (1.3%)

0.062

On a scale of 1 to 5, where 1 is “not at all interested” and 5 is 
“very interested”, where is your interest in observing adolescents?

1
2
3
4
5

4 (5%)
9 (11.3%)

26 (32.5%)
27 (33.8%)
14 (17.5%)

3 (5.6%)
7 (13%)

21 (38.9%)
17 (31.5%)
6 (11.1%)

1 (3.8%)
2 (7.7%)

5 (19.2%)
10 (38.%)
8 (30.8%)

0.150

When dealing with transgender adolescents, how do you 
address them?

By the name of the phenotypic sex
By the name of the trans sex
No gender identification
Avoid using the name
Never happened to me

1 (1.3%)
37 (46.3%)

7 (8.8%)
0 (0%)

35 (43.8%)

26 (48.1%)
0 (0%)

7 (13%)
0 (0%)

21 (38.9%)

11 (42.3%)
1 (3.8%)
0 (0%)
0 (0%)

14 (53.8%)

0.091
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Half of the total number of physicians surveyed indi-
cated that the observation of adolescents corresponds 
to between a quarter and a half of their clinical practice, 
which is a considerable percentage and highlights the 
importance of training physicians in this area to achieve 
higher quality standards. Most physicians showed an 
interest in taking care of adolescents, which is a positive 
sign and reveals motivation. The perception that exists 
is that, despite the increasing training in this area, many 
physicians do not yet feel adequately prepared to pro-
vide adequate care to this age group5. When dealing 
with transgender adolescents, 46.3% of the physicians 
answered by addressing them by the name of the trans 
sex, revealing an empathetic attitude toward this grow-
ing community of adolescents.

As expected, the biopsychosocial sphere is more rou-
tinely evaluated by pediatricians than by physicians 
dedicated to other areas, even after adjusting for time 
since finishing their medical degree and for age. This is 
an area for improvement, considering that the percent-
age of adolescents seen is similar in both groups. 
Pediatricians revealed less interest in observing adoles-
cents, despite the medical specialty of pediatrics in 
Portugal spanning the age range from 0 to 18 years old. 
One possible explanation for this finding is the signifi-
cant variation and gaps that exist in adolescent medi-
cine outpatient care training in pediatric residency 
programs, compared to training in other areas23. This 
may be due, not only to their seeking less training in 
this field, but also to the limited availability of such train-
ing programs. This reinforces the complexity of health 
in adolescence and the need to invest in training among 
physicians, especially pediatricians.

Finally, it should be noted that 12% of pediatricians 
did not ask adolescents for informed consent before 
treatments, procedures, or examinations. Informed con-
sent describes the process during which the patient 
learns the risks and benefits of alternative approaches 
to management and freely authorizes a course of action 
proposed by the clinician21. This is a legal obligation for 
adolescents over 16 years of age (mental health law in 
Portugal) and a moral and ethical concept for those 
under 16 years of age, since until this age it is the care-
givers who give consent legally24. Seeking the assent 
of a minor who is not legally authorized to consent 
demonstrates respect for the decision-making skills of 
a non-autonomous individual to the extent that he or 
she is able to participate in the decision21. This is par-
ticularly relevant for adolescents who are cognitively 
mature despite being below the age of legal majority 
and still dependent upon adults for their basic health-
care decisions21.

Perceptions of adolescents compared to 
physicians

When comparing responses from pediatricians and 
adolescents, the most relevant aspect to mention is the 
discrepancy between the perception of the explanation 
of confidentiality between adolescents and physicians, 
which is lower in adolescents, with a statistically signif-
icant difference. This may reveal that, even though the 
physician conveys this information, it is not understood 
by the recipient, in this case, the adolescent. This is a 
barrier to establishing a trusting, empathetic, and 
respectful relationship with the adolescent1. It is also 
important to explain its exceptions, not only to the ado-
lescent but also to caregivers. Finally, adolescents also 
report a lower perception of assessment of family or 
home life, substance abuse, and healthy sexuality, com-
pared to physicians. It is extremely relevant to assess 
these components in the biopsychosocial sphere 
because they reveal the adolescent’s social context and 
assess the presence of risky behaviors, enabling the 
physician to act in prevention and anticipatory care.

Limitations and strengths

The main limitations of this study are its cross-sec-
tional nature and the sample size.

In addition, a bias based on social desirability may 
have influenced study results, as has been previously 
reported25. However, strategies such as the option to 
answer the questionnaire in a private room, anonymity, 
and confidentiality were adopted in order to minimize 
the occurrence of bias.

Moreover, since this study included participants (i.e., 
adolescents and physicians) from a tertiary-level health-
care center, its findings may not be generalized to other 
population sectors.

Despite its limitations, to the best of our knowledge, 
this study, based on global WHO standards, is unique 
as it includes both adolescents’ and physicians’ percep-
tions of the quality of medical care provided to adoles-
cents. The results and conclusions of this study may be 
relevant to improve the medical care provided to this 
age group.

Conclusions

The results of this study show that there seems to be 
a growing awareness in the medical community of the 
emergent need for differentiated care in this age group, 
as has already been demonstrated in previous  studies26. 
However, the approach to some topics, such as suicidal 
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ideation, obtaining informed consent, and explaining the 
concept of confidentiality, must be tackled further. 
Regarding confidentiality, a discrepancy was noticed 
between the adolescents’ and physicians’ perceptions, 
which represented a minority in adolescents, perhaps 
as a result of the difficulty in transmitting or receiving 
the information. The low level of interest among pedia-
tricians in observing adolescents should be highlighted, 
even though Pediatrics as a specialty fully comprises 
this age group. In conclusion, the results reinforce the 
complexity of providing high-quality health care to ado-
lescents and the need to continue investing in medical 
training in this field.
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Angiomatoid fibrous histiocytoma – an adolescent with an 
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CASE REPORT

Abstract

Introduction: Angiomatoid fibrous histiocytoma is a rare soft tissue neoplasm, which usually presents as an indolent mass in 
children and young adults and is often mistaken for a hematoma or hemangioma. Suspecting this diagnosis from imaging 
findings may be challenging, leading to diagnostic delays. Prognosis is generally favorable and metastases are infrequent at 
presentation. Case report: We describe the case of an adolescent who presented with a two-month history of a growing mass 
in the left scapular region, where diagnosis was made possible through surgical biopsy. Discussion: There were loco-regional 
lymphatic invasions and lung metastases at admission, and despite surgery and chemotherapy the disease rapidly progressed 
to death.

Keywords: Child. Histiocytoma malignant fibrous. Neoplasm metastasis. Soft tissue injuries. Soft tissue neoplasms.

Histiocitoma fibroso angiomatóide — um adolescente com apresentação e curso 
clínico atípicos

Resumo

Introdução: O histiocitoma fibroso angiomatóide é uma neoplasia rara de tecidos moles, que se apresenta geralmente como 
uma massa indolente em crianças e adultos jovens, sendo com frequência confundida com um hematoma ou hemangioma. 
Suspeitar desta entidade através da imagiologia pode ser desafiante, levando a atraso diagnóstico. O prognóstico é habitual-
mente favorável e as metástases são pouco frequentes na apresentação inicial. Relato de caso: Apresentamos o caso de 
um adolescente com uma massa com crescimento progressivo com 2 meses de evolução na região escapular esquerda, cujo 
diagnóstico foi possível através de biópsia cirúrgica. Na admissão apresentava envolvimentos dos gânglios linfáticos loco- 
regionais e metástases pulmonares. Discussão: Apesar de excisão cirúrgica e quimioterapia, ocorreu rápida progressão da 

doença com desfecho fatal.

Palavras-chave: Histiocitoma fibroso maligno. Neoplasia metastática. Lesões de tecidos moles. Neoplasias de tecidos moles.
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Introduction

Angiomatoid fibrous histiocytoma (AFH) is a rare soft 
tissue neoplasm which was first described by Enzinger 
in 1979 as an “angiomatoid malignant fibrous histiocy-
toma”1. Although uncertainty remains about the precise 
line of differentiation, it is currently no longer consid-
ered “malignant” due to its benign microscopic presen-
tation and favorable prognosis. As such, since 2013 the 
World Health Organization has classified AFH as an 
“intermediate tumor of uncertain differentiation”2,3.

AFH represents approximately 0.3% of all soft tissue 
tumours4, affecting mostly children and young adults 
(median age at diagnosis of 14 and 20 years of age in 
two case series)5,6. It presents as a soft tissue mass in 
the deep dermis and subcutis of the extremities7,8, usu-
ally indolent and with tenderness or pain, meaning it is 
often mistaken for a hematoma or a hemangioma9. 

Most patients have a good prognosis since the disease 
is metastatic in less than 1% of cases and the recur-
rence rate is lower than 15%10,11. But while it usually has 
a benign course, the malignant potential of this neo-
plasm is revealed by some descriptions of metastatic 
disease leading to death (in up to 14.3% of cases)8.

In this report we present a case of AFH in a male 
teenager, emphasizing the diagnostic challenges and 
the rare aggressive progression of the disease.

Case report

A 13-year-old male born in Guinea-Bissau was 
referred at age 11 to a children’s hospital in Europe for 
endocrine evaluation due to his tall stature, morbid 
obesity (maximum weight of 145  kg and body mass 
index of 39 kg/m2), type 2 diabetes mellitus and hepatic 
steatosis. After being referred, he was under regular 
follow-up in a pediatric endocrinology unit, being 
treated with metformin.

He presented to the pediatric emergency department 
with a 24-hour history of bilateral temporal headache. 

While there, he incidentally complained of a mass in 
the left scapular region that he had noticed two months 
previously, which had gradually grown since then. The 
mass was painless and there were no local inflamma-
tory signs. He also reported anorexia, with 18% weight 
loss (24 kg) during the previous six months, and fatigue. 
He denied any other symptoms, namely fever, asthenia, 
anorexia, night sweats, respiratory compromise or 
mobility impairment.

The laboratory tests revealed anemia (hemo-
globin 6.5  g/dL), thrombocytosis (platelets 791000/µL), 
elevated LDH (1388 U/L, normal range [NR] 
100-250 U/L), AST (61 U/L, NR 0-40 U/L), GGT (73 U/L, NR 
0-60 U/L) and C-reactive protein (9.95  mg/dL, NR < 
0.5 mg/dL). Total bilirubin and the erythrocyte sedimen-
tation rate were normal. SARS-CoV-2 was identified in 
nasopharyngeal secretions.

A computerized tomography (CT) showed a large 
(15 x 12 x 8.5 cm) soft tissue mass involving the pos-
terior muscle group of the left shoulder, presumably 
centered on the infraspinatus, with regular contours, 
not enhanced by contrast, but with a lower liquid level 
with high density, suggestive of a recent hemorrhage 
(Fig. 1), and a slight diffuse parietal thickening and at 
least one regular, slightly thickened septation. There 
were no underlying scapular bone changes. In the lung, 
there were multiple bilateral rounded images, sugges-
tive of secondary lesions, coexisting with diffuse 
ground-glass opacities that were interpreted as being 
caused by SARS-CoV-2 pneumonia. There were also 
a few repletion defects in the subsegmental branches 
at the lung bases, suggesting peripheral pulmonary 
embolism, for which he was started on enoxaparin. He 
also started enalapril due to newly-diagnosed arterial 
hypertension. Due to the pandemic, he had to be 
admitted to a COVID-19 ward despite the oncological 
suspicion until the SARS-CoV-2 infection was resolved 
and later transferred to a pediatric oncology depart-
ment when he was SARS-CoV-2 negative.

Keypoints

What is known
– AFH is a rare soft tissue tumor usually presenting in children 

and young adults.
– Differential diagnosis of AFH includes hematoma and 

hemangioma, making it challenging.
– It generally has a benign course. Metastatic disease is 

 infrequent, especially at presentation.

What is added
– Despite its generally benign course, atypical cases may 

present metastases at the initial examination and a high 
degree of suspicion is needed.

– Metastases are most commonly found in regional lymph 
nodes and the lungs, the latter generally associated with a 
fatal outcome.

– AFH’s malignant potential is not yet fully understood, and 
treatment options should take this into account.
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To help establish a diagnosis and staging, an 
18-fluorodeoxyglucose positron emission tomography 
(18-FDG PET) with CT was performed. It showed a 
large soft tissue lesion (19 x 13 x 20 cm) of the scapular 
region, mainly with low uptake, but showing peripheral 
uptake (SUV max. 8.4) and uptake in the left axillary 
lymph nodes (SUV max. 4.3), with no significant uptake 
by the lung lesions.

The first two image-guided biopsies of the left scap-
ular mass were inconclusive. Seven weeks after pre-
sentation, when he finally gathered clinical conditions, 
he was taken to the operating room, where a large 
septate hematoma (30 x 10  cm) was identified. The 
surgeon drained three liters of blood, performed a 
biopsy and surgical resection to the extent possible.

Histological examination revealed a large hematoma 
with a fibrous pseudocapsule, with reparative changes, 
fibrin deposition and inflammation. In some areas, nod-
ules of a mesenchymal lesion with cystic pseudoangi-
omatous spaces were seen. They were composed of 
plump spindle and epithelioid cells with scant cyto-
plasm, with an occasional lymphoplasmacytic periph-
eral infiltrate (Fig. 2). Neoplastic cells were positive for 
CD99, desmin and synaptophysin, whereas myogenin 
and MyoD1 were negative. EWSR1 gene rearrange-
ments (22q12.2) were confirmed by FISH and the array 
CGH also revealed the loss of chromosome 14 and 
partial loss of chromosomic regions 22q12-q13. 
Postoperative magnetic resonance imaging (MRI) 
revealed recurrent left scapular mass (14.8 x 5.7  cm) 
with a diffusely heterogeneous pseudocapsule of 
hematic content, supraclavicular and axillary lymph 
nodes (the largest measuring 4.1  cm, with hematic 
content) and the pulmonary lesions already revealed in 

the previous CT were also observed, presenting with 
contrast enhancement.

Clinical progression of the scapular mass was 
observed during the postoperative period. These find-
ings were consistent with the diagnosis of AFH with 
associated hemorrhage, with regional (lymph node) 
and distant (bilateral lung) metastases.

He was started on chemotherapy with doxorubicin and 
ifosfamide, according to the non-rhabdomyosarcoma soft 
tissue sarcoma 2005 protocol (EpSSG non-rhabdomyo-
sarcoma soft tissue sarcomas). However, local and met-
astatic progression was observed after three cycles of 
chemotherapy, including the development of alveolar 
hemorrhage. He also developed severe acute renal injury 
(creatinine 7.85  mg/dL and GFR 16  mL/min/1.73 m2), 
probably secondary to the chemotherapy toxicity, and 
pulmonary aspergillosis, whose diagnosis was based on 
clinical presentation (fever, dyspnea and chest pain) and 
radiological findings on CT (multiple solid nodules sur-
rounded by a halo of ground-glass opacity revealing the 
probable cause of alveolar hemorrhage due to angioin-
vasive aspergillosis). Bronchoalveolar lavage could not 
be performed due to the lack of safe clinical conditions.

In view of these complications and the manifest 
incurability, his family decided to return to Guinea-
Bissau providing him with supportive measures only, 
including pain relief, medical treatment for acute renal 
injury and referral to the local hospital for follow-up. He 
died two months later, seven months after diagnosis.

Discussion

This case highlights the importance of the initial 
workup and suspicion since AFH is often mistaken for 

Figure 1. Axial mediastinal window A: CT image showing a mass involving the posterior muscle group of the left 
shoulder, apparently centered on the infraspinatus, with regular contours, with a lower liquid level with high density, 
suggestive of a recent hemorrhage; and lung window B: CT image where it is possible to identify a rounded lesion in 
the left inferior lobe, suggestive of metastasis, and ground-glass opacities in both inferior lobes. 

BA
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more common lesions, such as post-traumatic hema-
tomas or vascular malformations or tumors, leading to 
a delayed diagnosis and treatment8,12.

Most cases present as an indolent and painless mass, 
even though some reports refer to local tenderness and 
systemic symptoms9. In our case, medical care was 
sought due to acute symptoms, probably related to a 
SARS-CoV-2 infection, and the patient incidentally com-
plained of a painless mass, weight loss and fatigue.

Ultrasonography and MRI are the preferred methods 
to evaluate soft tissue masses13. However, the imaging 
findings of AFH are nonspecific12,14 and the absence of 
pathognomonic signs and characteristics, as well as 
the rarity of this tumor, may lead to diagnostic delays 
and/or misdiagnoses. Some reports reveal some com-
mon, yet nonspecific features which include intrale-
sional cystic areas with fluid-fluid levels, an enhanced 
fibrous pseudocapsule, hemosiderin, and in some 
cases perilesional oedema12-14. FDG PET-CT can be 
used for staging and treatment response, however the 
interpretation of this must be well-considered, since the 
biopsy of suspicious nodes was frequently found to be 
benign in the histopathological examination15,16.

Uncommonly, and in contrast with the often benign 
course of AFH, in our case, the first evaluation revealed 
loco-regional nodal and bilateral lung metastases. While 
Enzinger et al. described a series of 24 cases with 21% 
showing metastatic disease and with 12% deaths1, 

Fanburg et al., describing 158 patients, reported only 1% 
metastatic cases, 2% with recurrences and no deaths6. 

However, these case series were published before 
recent advances in cytogenetic testing and therefore 

may have included other malignant neoplasms. More 
recently, Saito et al. reported a series of seven cases in 
which two patients presented with tumor recurrence and 
metastases and one of whom died from disease pro-
gression8. When present, metastases are most com-
monly found in regional lymph nodes and lungs, but may 
also present in the brain, liver and bone17,18. Certain 
factors are associated with an increased probability of 
local and distant metastases, namely head and neck 
locations, the tumor depth and irregular margins5.

Our case is one of a few reports of AFH with nodal and 
lung metastases at the time of diagnosis and with a fatal 
outcome. Potter et al. described a three-year-old boy who 
also presented with nodal and lung metastases at diag-
nosis but had a good response to tocilizumab19, which 
was not considered in our patient due to the lack of clin-
ical conditions. A  literature review identified 16 cases of 
metastatic AFH described in the last four decades, none 
of which had metastasis at diagnosis, which appeared 
between five months and 16 years after resection of the 
primary tumour18. However, the occurrence of lung metas-
tases was universally linked to a fatal outcome.

In our case, the morbid obesity of the adolescent and 
the contingencies related to the COVID-19 pandemic 
may have contributed to a delayed presentation, diag-
nosis, and most of all to the fatal outcome.

The diagnosis of AFH is based on histopathology and 
immunohistology findings8,9,13,14. If the pathognomonic 
hallmarks of the disease are present in the histological 
examination, it is often possible to make a relatively 
straightforward diagnosis. These include a dense fibrous 
pseudocapsule, a perilesional lymphoplasmacytic 

Figure 2. Low-power view of a tumor nodule with a pseudoangiomatous central cystic space, surrounded by fibrin 
and fibrous tissue (left). On medium power, a monotonous population of round cells with scant cytoplasm can be 
seen (right). Through immunohistochemistry, these cells tested positive for CD99 and desmin (not shown).



170

Port J Pediatr. 2025;56(3)

infiltrate, blood-filled cystic areas lined with tumor cells, 
with stromal hemorrhage or hemosiderin deposition, 
and multinodular aggregates of histiocytoid and spin-
dle-shaped tumor cells in a fascicular growth pat-
tern1,2,20,21. Further immunohistochemical studies may 
help distinguish AFH from other lesions, with the cells 
often showing positivity for CD68, CD99, epithelial 
membrane antigen and desmin at variable frequen-
cies19,20, a pattern displayed in our case.

As for molecular analysis, RT-PCR and FISH studies 
may detect the three translocations that have been asso-
ciated with AFH: FUS-ATF1, EWSR1-ATF1, or EWSR1-
CREB1 fusion genes13,21,22. Rearrangements of EWSR1 
are common in AFH (present in 76% in a case series) and 
are therefore useful in confirming this diagnosis21,23, as 
happened in our case. No specific rearrangement is asso-
ciated with metastatic disease or a worse outcome18.

The treatment of choice is a wide surgical resection, 
which must include the excision of any involved lymph 
nodes. Unfortunately, this was not possible in our case, 
due to the involvement of the thoracic wall. Adjuvant 
radiotherapy is frequently used when a total excision 
cannot be achieved or in the case of recurrent disease, 
which was not considered in our patient due to the 
extent of the disease and anticipated toxicities, namely 
lung injury. Chemotherapy is often used in patients with 
distant metastases, yet in most cases, it does not seem 
to improve the outcome18,23. Immunotherapy with PD-1/
PD-L1 inhibitors is being investigated24; crizotinib has 
produced durable responses in ALK-positive tumors25 
and tocilizumab can be used for treating paraneoplastic 
inflammatory syndrome associated with AFH26, but 
these agents still need further research.

Despite starting chemotherapy after the initial sur-
gery, our patient showed rapid disease progression, as 
well as severe treatment-related complications which 
precluded the continuation of intensive treatment.

This case, with its rare aggressive presentation and 
rapid progression, underlines the fact that the correct 
diagnosis and adequate treatment of AFH remains chal-
lenging. A high degree of suspicion from all members 
of the Oncology multidisciplinary team is needed in a 
disease whose malignant potential is not yet fully 
understood.
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Mauriac syndrome in an adolescent – case report: a rare 
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Abstract

Introduction: Mauriac syndrome is a rare complication of type 1 diabetes mellitus associated with poor metabolic control, 
which is particularly rare since the introduction of intensive insulin therapy. It is characterized by hepatomegaly, dyslipidemia, 
growth failure, and delayed puberty. Case report: We present the case of a 14-year-old male with Mauriac syndrome, with 
poor metabolic control since his diagnosis of type 1 diabetes mellitus at age two, with further deterioration during adolescence 
due to insulin omission and consultation absenteeism. Early recognition of this syndrome is crucial, given its reversibility with 
appropriate glycemic control. Discussion: This case underscores the importance of a personalized approach to patient care, 
highlighting the challenges of therapeutic compliance during adolescence, which often necessitates a multidisciplinary team 
and a comprehensive understanding of the patient’s circumstances.

Keywords: Type 1 diabetes mellitus. Diabetes complications. Adolescent. Hepatomegaly.

Síndrome de Mauriac num adolescente – caso clínico: uma complicação rara da 
diabetes mellitus tipo 1

Resumo

Introdução: A síndrome de Mauriac é uma complicação da diabetes mellitus tipo 1 com mau controlo metabólico, muito rara 
desde a introdução da terapêutica intensiva com insulina. Caracteriza-se por hepatomegalia, dislipidemia, atraso do cresci-
mento estaturo-ponderal e atraso pubertário. Relato de caso: Descrevemos o caso de um adolescente do sexo masculino 
de 14 anos com síndrome de Mauriac, com mau controlo metabólico desde o diagnóstico de diabetes mellitus tipo 1 (2 anos), 
mais relevante desde a entrada na adolescência, por omissão da administração da insulina e absentismo às consultas. 
O  reconhecimento precoce desta entidade é extremamente importante, dada a reversibilidade com o controlo metabólico 
adequado. Discussão: Este caso pretende sublinhar a importância de uma abordagem personalizada a cada doente, uma 
vez que a adesão à terapêutica pode ser muito desafiante, sobretudo durante a adolescência, por vezes necessitando do 
trabalho em equipa multidisciplinar e a compreensão dos variados aspetos de cada doente.
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Introduction

Type 1 diabetes mellitus (T1DM) is a chronic meta-
bolic disease affecting 0.16% of the Portuguese popu-
lation as of 20151. Mauriac syndrome (MS), is a 
complication of T1DM, primarily affecting adolescents 
with poor glycemic control. It is characterized by hep-
atomegaly due to hepatic glycogenosis (HG), dyslipid-
emia, growth failure, and delayed puberty. This 
syndrome has become rare since the introduction of 
intensive insulin therapy2.

The physiopathology of MS is not fully understood and 
likely results from a combination of factors, including 
wide fluctuations in plasma glucose levels, periods of 
hyperglycemia, and hyperinsulinism2. Early recognition 
is essential as it is fully reversible with adequate glyce-
mic control3-5. However, achieving therapeutic compli-
ance can be challenging during adolescence4, often 
requiring a comprehensive multidisciplinary approach.

Case report

We present the case of a 14-year-old male diagnosed 
with T1DM at the age of two, from a low socioeconomic 
background. His family history includes an eight-year-
old sister with T1DM and celiac disease. He has exhib-
ited poor metabolic control since diagnosis, which 
worsened during adolescence, with multiple emergency 
department admissions due to diabetic ketoacidosis 
and recurrent hypoglycemic episodes. The patient was 
on intensive insulin therapy (1.3 units/kg/day). Despite 
the efforts of a multidisciplinary team and structured 
admissions to optimize metabolic control and educate 
the patient and family, a pattern of consultation absen-
teeism and insulin omission emerged, particularly 
during the COVID-19 pandemic.

Follow-up revealed suboptimal glycemic control, 
abdominal distention, and growth retardation. His stat-
ure was below the 3rd percentile (Z-score—6.72; growth 
rate: 2 cm/year) (Fig. 1) and his body mass index was 

16.1 kg/m² (percentile 3). Physical examination revealed 
a protuberant abdomen and hepatomegaly, with no 
jaundice, splenomegaly, oedema, or ascites. Secondary 
sexual characters were absent (Tanner stage 1), with 
a two-year delay in bone age.

Laboratory analysis showed poor metabolic control: 
glycemia 305  mg/dL, HbA1c 11% (72% above target); 
dyslipidemia (triglycerides 277  mg/dL; total cholesterol 
170  mg/dL; low-density lipoprotein 56  mg/dL), and ele-
vated hepatic enzymes (aspartate aminotransferase 
63 U/L; alanine aminotransferase 109 U/L). Hormone 
levels were pre-pubertal, with suboptimal FSH, LH, and 
testosterone readings. Insulin Growth Factor-1 (IGF-1) 
was also below normal (92 ng/mL). Hemogram, coagu-
lation, renal function, iron metabolism, and bilirubin were 
normal. Microalbuminuria was under 1.10 μg/dL. Viral 
serologies were negative for hepatitis A, B, C, and HIV. 
Liver autoantibodies, including anti-mitochondrial, anti-
smooth muscle, and anti-liver-kidney microsome antibod-
ies, were negative. Inborn errors of metabolism profiles 
were normal. Anti-thyroglobulin, anti-transglutaminase, 
and anti-gliadin antibodies were also negative.

Abdominal ultrasonography confirmed moderate 
hepatomegaly, with a regular liver contour and homog-
enous echostructure.

The combination of hepatomegaly, elevated amino-
transferases, dyslipidemia, growth failure, and delayed 
puberty in an adolescent with T1DM and poor meta-
bolic control strongly indicated MS. He was electively 
admitted for one month to achieve metabolic control. 
During this period, the multidisciplinary team’s efforts, 
including pharmacological therapy with antidepres-
sants and individual and family therapy sessions, were 
crucial. Discussions addressing the patient’s emotional 
challenges (emotional turmoil and despair facing his 
condition), fear of needles, and insulin omission at 
school facilitated therapeutic compliance. He was dis-
charged with an insulin dose of 1 unit/kg/day, HbA1c 
7% and normalization of aminotransferases, although 
lipid profiles remained abnormal.

Keypoints
What is known
–	 Mauriac syndrome is a complication of type 1 diabetes mel-

litus with poor metabolic control, that has become a rarity 
since the introduction of intensive insulin therapy.

–	 It is characterized by hepatomegaly, dyslipidemia, growth 
failure, and delayed puberty.

–	 Early recognition of MS is extremely important, given its 
reversibility with adequate glycemic control.

What is added
–	 There are multifaceted challenges in managing type 1 dia-

betes mellitus during adolescence, particularly the impact 
of social, emotional, and behavioral factors on therapeutic 
compliance, requiring the incorporation of psychological and 
social support into medical care.

–	 The unique revelation of the patient’s competence in man-
aging insulin dosages while caring for his younger sister 
underscores the complex interplay between family dynamics 
and self-care in chronic disease management.
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Six months later, the patient showed positive prog-
ress with good metabolic control (HbA1c 7.7%, 82% on 
target), age-appropriate puberty hormones, normaliza-
tion of IGF-1, and a growth of 3.2  cm. Statin therapy 
was initiated for persistent dyslipidemia.

Discussion

In MS, hepatomegaly is caused by hepatic glycogeno-
sis (HG). High glucose levels promote the transport of 
glucose into hepatocytes and hyperinsulinemia  stimulates 
glycogen synthesis. Episodes of hyper   insulinism, with 

transient hypoglycemia, stimulate cortisol  production, 
leading to further hepatic deposition of  glycogen-causing 
elevated aminotransferases5-6.

In Portugal, the exact incidence of Mauriac Syndrome 
is not well-documented, reflecting its rarity in the mod-
ern era of intensive T1DM care. This case underscores 
the importance of recognizing MS, even in the context 
of advanced insulin therapies, particularly in adoles-
cents with poor glycemic control. The presence of sig-
nificant social, emotional, and behavioral factors, such 
as insulin omission and consultation absenteeism 
exacerbated by the COVID-19 pandemic, highlights the 

Figure 1. Graph showing the adolescent’s evolution of height (cm) over his age (years), revealing the progressive 
reduction in growth rate.
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multifaceted challenges in managing T1DM during 
adolescence.

This case contributes to the existing literature by 
providing a contemporary example of MS in a 
Portuguese adolescent, emphasizing the ongoing need 
for vigilance for this condition. It also underscores the 
importance of a multidisciplinary and personalized 
approach to T1DM management, particularly during 
adolescence, a period marked by unique adherence 
challenges.

The differential diagnosis includes other causes of 
liver injury, such as infectious, metabolic, obstructive, 
or autoimmune diseases5. One important differential 
diagnosis is non-alcoholic fatty liver disease (NAFLD), 
more common in type  2 diabetes mellitus or obese 
patients5-8. The final diagnosis usually involves a 
liver biopsy3,5-8. In our patient, the presence of hep-
atomegaly, elevated aminotransferases, dyslipid-
emia, growth failure, delayed puberty in an adolescent 
with T1DM, and poor metabolic control strongly sug-
gested HG. The normalization of hepatomegaly and 
liver enzymes after four weeks of good metabolic 
control corroborates this hypothesis, enabling us to 
avoid an invasive examination, such as a liver 
biopsy3,7-8.

Various mechanisms may contribute to growth retar-
dation in MS, including increased growth hormone 
(GH), decreased IGF-1, impaired hormone bioactivity, 
and resistant or defective hormone receptors. 
Autoimmune conditions, like celiac disease and hypo-
thyroidism, could also cause growth delay in T1DM 
patients9. However, relevant antibodies (anti-thyroglob-
ulin, anti-transglutaminase, and anti-gliadin) were neg-
ative in our patient.

Therapeutic adherence is particularly challenging 
during adolescence, often requiring medical, psycho-
logical, and psychiatric interventions4,9. This complex 
landscape requires balancing understanding and 
acceptance of the condition while fostering patient 
autonomy. A notable aspect of our patient’s journey 
was his competence in insulin dosage calculation 
and administration, a skill developed while caring for 
his younger sister. This dual role paradoxically cor-
related with proficient metabolic control, highlighting 
the practical aspects of self-care beyond theoretical 
understanding.

Improved metabolic control during hospitalization 
and an enhanced well-being gave the patient the con-
fidence to change. This case underscores the intricate 
challenges of treatment adherence in chronic adoles-
cent conditions. Multidisciplinary teamwork was cru-
cial, integrating meticulous metabolic control, close 

surveillance, and fostering condition acceptance and 
emotional support.

This case highlights the importance of recognizing 
rare pathologies like Mauriac Syndrome, particularly in 
the context of treatment adherence challenges. It also 
emphasizes the necessity of multidisciplinary team 
interventions in managing T1DM, addressing both the 
patient and their family as a whole. We believe that the 
diagnosis of a chronic disease like T1DM should always 
involve multidisciplinary consultations for optimal gly-
cemic control, complication prevention, and overall 
well-being and self-care.
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Abstract

Introduction: Perinatal neuroblastoma is the most common malignant tumor in the neonatal period. Stage MS occurs in 
children under the age of 12 months and is a subgroup of localized primary tumors, with metastases limited to the liver, skin 
or bone marrow. It is also characterized by a high incidence of spontaneous regression and an excellent survival rate. Pepper 
syndrome is extremely rare in the neonatal period and results from massive hepatic infiltration by neuroblastoma in advanced 
stages (M and MS), conditioning respiratory compromise, liver failure and coagulopathy. Case report: This case presents this 
rare form of neonatal neuroblastoma, with rapid metastatic growth and a guarded prognosis due to mechanical complications 
characteristic of Pepper syndrome. Discussion: Despite the adoption of chemotherapy and intensive support therapy, rapid 
metastatic growth resulted in progressive worsening with liver failure, peri-ventricular hemorrhage and death.

Keywords: Newborn. Neuroblastoma. Pepper syndrome. Case report.

Neuroblastoma perinatal: um relato de caso da síndrome de Pepper

Resumo

Introdução: O neuroblastoma perinatal é o tumor maligno mais frequente no período neonatal. O estádio MS ocorre em 
crianças com menos de 12 meses e é um subgrupo de tumores primários localizados, com metástases limitadas ao fígado, 
pele ou medula óssea. Também se caracteriza por uma elevada incidência de regressão espontânea e uma excelente taxa 
de sobrevivência. A síndroma de Pepper é extremamente rara no período neonatal e resulta da infiltração maciça do fígado 
pelo neuroblastoma em estádios avançados (M e MS), condicionando comprometimento respiratório, insuficiência hepática e 
coagulopatia. Relato de caso: Este caso representa esta rara apresentação de neuroblastoma neonatal, com crescimento 
metastático rápido e prognóstico reservado devido a complicações mecânicas, características da síndroma de Pepper. 
 Discussão: Apesar da instituição de quimioterapia e terapia de suporte intensiva, o crescimento metastático rápido resultou 
em agravamento progressivo com insuficiência hepática, hemorragia periventricular e morte.

Palavras-chave: Recém-nascido. Neuroblastoma. Síndroma de pepper. Caso clínico.
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distress or complications of anemia or thrombocytope-
nia, secondary to bone marrow involvement17. The like-
lihood that a palpable abdominal mass in the early 
neonatal period corresponds to a neuroblastoma is 
greater than 80%1. Occasionally, massive abdominal 
distension may be present due to the existence of liver 
metastases (Pepper syndrome)1,18. Pepper syndrome is 
rare in the neonatal period18 and results from massive 
hepatic infiltration by neuroblastoma, conditioning pro-
gressive abdominal growth and respiratory compro-
mise in its advanced stages (M and MS). About 30% 
of newborns die with a severe presentation18.

Urinary catecholamines are useful in diagnosing a 
neuroblastoma, but an elevation of these is absent in 
two thirds of patients diagnosed in the prenatal period1,16. 
Scintigraphy with 123I-methyliodobenzylguanidine 
(123I-MIBG), computed tomography (CT) and abdomi-
nal MRI enable an initial characterization of the tumor 
and an assessment of its response to treatment and 
evolution over time1,17. Bone marrow aspiration and 
biopsy is recommended to assess its metastatic 
involvement.

Age at diagnosis, disease stage and genomic ampli-
fication of the MYCN oncogene are the three main 
determinants of prognosis19. Combined with the degree 
of tumor differentiation, changes in the 11q chromo-
somal region, tumor DNA content and histological cat-
egory enables risk stratification of the neuroblastoma19-21. 
The most common genetic anomaly, present in about 
20% of cases, is MYCN amplification, associated with 
a more advanced stage and an unfavorable progno-
sis9,19. However, a high expression of TrkA, a neurotro-
phin receptor, is associated with favorable clinical and 
biological characteristics22. More recently, the CHD5 
protein, expressed in low-risk neuroblastic tumors, has 
been identified as a marker of prognosis and a potential 
marker of treatment response20.

The International Neuroblastoma Staging System 
(INSS) provided the initial neuroblastoma classification 
system, with most patients with perinatal neuroblastoma 

Introduction

Neonatal tumors represent 2% of pediatric malignant 
tumors. The most common is neonatal neuroblastoma, 
with an incidence of 0.6/100,000 live births1-7. It is the 
most undifferentiated form of neuroblastic tumors. 
Perinatal neuroblastoma typically develops between 
the prenatal period and the first three months of life and 
is usually diagnosed during the third trimester of 
pregnancy1-6.

The incidence is higher in Caucasian males and fam-
ily cases are extremely rare8-11. An association between 
certain variables and subsequent neuroblastoma devel-
opment has been identified, including neonatal hemo-
lytic disease, a low Apgar score at the first minute and 
neonatal respiratory distress8,9. Maternal characteris-
tics include young age, anemia, exposure to nitrosat-
able compounds and wood dust and the consumption 
of toxins during pregnancy8-15.

The site is variable, but in about 90% of cases it has 
an adrenal origin1,7. About half of patients present 
 metastatic disease at the time of diagnosis5. The typi-
cal clinical presentation is the finding of a mass (cystic, 
solid or mixed) in a routine fetal ultrasound, usually on 
the right abdomen, which does not usually cause 
symptoms in the perinatal period1,2,7. However, large or 
widely-spread metastatic tumors may lead to fetal 
hydrops, polyhydramnios, maternal preeclampsia, pla-
cental insufficiency or progression dystocia with possi-
ble fetal or maternal injury1,7. The main differential 
diagnosis of a fetal adrenal mass is adrenal hemor-
rhage, since it is the most common etiology in this 
period. Other differential diagnoses should be consid-
ered, such as an adrenal cyst or abscess, a broncho-
genic cyst or splenic cyst, a liver tumor, retroperitoneal 
teratoma, extra-lobar pulmonary sequestration and 
renal anomalies1-3,7,16. Fetal magnetic resonance imag-
ing (MRI) is an important complement to prenatal ultra-
sound in the etiologic investigation7,16.

A newborn’s clinical presentation of neuroblastoma 
can be asymptomatic, but it can also lead to respiratory 

Keypoints

What is known
– Perinatal neuroblastoma is the most common malignant 

tumor in the neonatal period.
– Pepper syndrome, resulting from massive hepatic infiltration 

by neuroblastoma in advanced stages (M/MS) is extremely 
rare in the neonatal period.

– Clinical presentation of Pepper syndrome includes progres-
sive abdominal distension and respiratory compromise.

What is added
– The progressive clinical deterioration described serves as a 

reminder of a possible atypical evolution of neonatal 
neuroblastoma. 

– This case emphasizes the guarded prognosis associated 
with Pepper syndrome and the need for the consideration 
of palliative care when appropriate.
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being in stages 1 or 21,2. Recently, the International 
Neuroblastoma Risk Group Staging System (INRGSS) 
incorporated pre-surgical risk factors, determined prior 
to any treatment, which allowed more consistent staging 
worldwide17,21. Disease extension is inversely correlated 
with prognosis9, with the exception of the MS stage, 
which represents about 7-10% of all neuroblastomas 
and occurs in children under 12 months of age4,5. Stage 
MS neuroblastoma is a subgroup of localized primary 
tumors, histologically undifferentiated, with metastases 
limited to the liver, skin and/or bone marrow, with no 
radiologically detected bone lesion and with no MYCN 
amplification5,17. It has a high incidence of spontaneous 
regression and an excellent survival rate4,5,20. The poor 
clinical outcome is related to the systemic effects of the 
disease, namely the respiratory compromise caused by 
massive abdominal distention4, despite an aggressive 
multimodal therapeutic approach17,18. 

Consequently, the treatment of neuroblastoma gen-
erally encompasses a wide spectrum of options, from 
pregnancy with ultrasound monitoring or isolated sur-
gical resection to, in the most advanced stages, a 
multimodal approach with chemotherapy, surgery, radio- 
  therapy and stem cell transplantation in high-risk neu-
roblastoma. Advances in immunotherapy have been 
improving the prognosis in high-risk neuroblasto-
mas19,23,24. Strategies designed to reach biologically 
relevant targets and pathways represent the future of 
treatment in neuroblastoma17,25,26.

Case report

We present the case of a female neonate, born in a 
hospital in the metropolitan area of Lisbon, from a 
healthy 27-year-old mother, with adequate pregnancy 
surveillance. 

The third-trimester routine ultrasound at 33 weeks 
of gestation identified a para-renal solid mass mea-
suring 42 × 37 mm. At the 36th week, the mass 
showed an increase in size (53 × 41 × 40 mm) and 
was localized near the upper edge of the right kidney, 
with a normal cleavage plane. The liver was enlarged, 
a varicosed umbilical vein was identified and the amni-
otic fluid index was reduced. Fetal magnetic reso-
nance was not performed in time due to hospitalization 
because of decreased fetal movements and a bio-
physical profile score of 2/8 with fetal Doppler com-
promise. A cesarean delivery was performed at 37 
weeks of gestation. The newborn, weighing 2720 g, 
with an Apgar score of 8/9, was admitted to the neo-
natal unit. Physical examination revealed abdominal 
distension (abdominal perimeter of 35 cm) with a 

visible venous plexus (Fig. 1), stable vital signs and 
no feeding intolerance or respiratory distress. 
Abdominal CT: solid heterogeneous adrenal mass 
measuring 50 × 40 mm and significant hepatomegaly 
reaching the pelvic cavity, multiple liver nodules of 
varying sizes and significant deformation of the infe-
rior vena cava and normal configuration of the renal 
vessels (Fig. 2). Blood tests showed an elevation of 

Figure 1. Picture taken immediately after birth, with 
abdominal distension and visible venous plexus.

Figure 2. Abdominal CT with contrast performed on the 
fifth day of life, showing liver metastasis. 
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vanillylmandelic acid and neuron-specific enolase. 
Those findings suggested the diagnosis of stage M/
MS neuroblastoma (INRGSS), with massive hepatic 
metastasis – Pepper syndrome. 

Progressive massive hepatomegaly and progression 
to compartment syndrome with respiratory and hepatic 
failure, progressive anemia, consumption coagulopa-
thy, anuria, ileus and rectal prolapse (Fig. 3). Ascites 
requiring paracentesis on day seven and spontaneous 
drainage of ascitic fluid afterwards. A grade 3 periven-
tricular hemorrhage since day three was diagnosed, 
complicated with periventricular infarction.

Chemotherapy with vincristine and cyclophospha-
mide was initiated with no response and physical dete-
rioration with enlargement of the abdominal perimeter 
(Fig. 4) and anasarca was inevitable. Analgesia with 
opioids from day seven were needed due to significant 
pain and discomfort.

Despite intensive support therapy (invasive ventilation, 
furosemide, multiple transfusions of plasma, platelets 
and red blood cells, fibrinogen and vitamin K) there was 
progressive clinical deterioration.

In a multidisciplinary team evaluation, it was decided 
not to proceed with further investigation or more inva-
sive treatments. After a family meeting, palliative care 
was decided on day 10. Death occurred on the fifteenth 
day of life. 

Discussion

This case represents an extremely rare presentation 
of neonatal neuroblastoma, with diffuse hepatic metas-
tasis and guarded prognosis due to mechanical com-
plications characteristic of Pepper syndrome18. The 

large size of the tumor caused placental insufficiency, 
requiring delivery before fetal MRI could be performed 
as an additional measure to the prenatal ultrasound. In 
this case, surgical intervention was precluded due to 
abdominal compartment syndrome, progressive respi-
ratory distress and coagulopathy. Despite the adoption 
of chemotherapy with vincristine and cyclophospha-
mide and intensive supportive therapy, rapid metastatic 
growth resulted in progressive worsening with liver fail-
ure, peri-ventricular hemorrhage and death.

This case report is relevant as it shows an atypical 
evolution of a neonatal neuroblastoma, with poor prog-
nosis and culminating in the death of a newborn, and 
it opens the spectrum to the differential diagnosis of a 
neonatal abdominal mass.
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Acute osteomyelitis in a neonate: a case report
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Cristina Alves , and Isabel Andrade
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CASE REPORT

Abstract

Introduction: Acute osteomyelitis is rare in neonates and remains a diagnostic and therapeutic challenge. Case report: Female 
neonate, 25 days old, assessed after presenting with a limp right arm, irritability, and pain from that very day. Spontaneous 
movements of the right arm were absent, with no signs of inflammation or trauma, no markers of inflammation, and normal 
arm radiography. She was admitted for monitoring, maintaining pseudoparalysis. On the second day, she presented with fever, 
positive markers of inflammation and an ultrasound suggesting right humerus osteomyelitis. She was started on cefotaxime 
and vancomycin. MSSA was isolated in the blood culture. She was transferred to a tertiary hospital due to loss of venous 
access and hospitalized on flucloxacillin. She completed six weeks of intravenous antibiotics and was discharged after 43 days, 
having improved. Radiography showed signs of bone remodeling and she was discharged without sequelae, with an Orthopedics 
follow-up consultation in one year. Discussion: Early diagnosis and prompt treatment may prevent complications. The authors 
highlight the importance of diagnostic suspicion, even in neonates with no risk factors.

Keywords: Osteomyelitis. Neonate. Staphylococcus aureus.

Osteomielite aguda em recém-nascido: um caso clínico

Resumo

Introdução: A osteomielite aguda é rara no período neonatal, constituindo um desafio diagnóstico e terapêutico. Relato de 
caso: Recém-nascida de 25 dias, avaliada por membro superior direito (MSD) pendente, dor à mobilização e irritabilidade 
desde o próprio dia. À observação sem mobilidade ativa do MSD, sem sinais inflamatórios ou lesões traumáticas, parâmetros 
inflamatórios negativos e radiografia sem alterações. Internada para vigilância, mantendo pseudoparalisia. Febre em D2, 
parâmetros inflamatórios positivos e ecografia sugestiva de osteomielite do úmero direito, iniciando cefotaxima e vancomicina. 
Isolado MSSA na hemocultura. Transferida para hospital terciário por perda de acesso vascular, internada sob flucloxacilina. 
Completou 6 semanas de antibioterapia endovenosa. Alta após 43 dias, melhorada, com sinais de remodelação óssea na 
radiografia, para consulta de Ortopedia, tendo alta após um ano, sem sequelas. Discussão: O diagnóstico precoce e trata-
mento adequado são fundamentais para evitar complicações. Salienta-se a importância da suspeição diagnóstica, mesmo 
em recém-nascidos sem fatores de risco.

Palavras-chave: Osteomielite. Recém-nascido. Staphylococcus aureus.
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Introduction

Osteomyelitis is an inflammatory process of the bone 
and marrow, usually resulting from bacterial infection, 
which can be classified as acute when symptoms are 
present for less than two weeks1. Children under five 
years old account for approximately 50% of the pediatric 
cases of osteomyelitis, with a male/female ratio of 2:1. 
For neonatal osteomyelitis, an estimated incidence of 
1-7/1000 hospital admissions has been reported1,2. 
Although uncommon, it can result in severe long-term 
consequences such as joint destruction and growth 
failure, especially if not diagnosed and treated early3.

The most common mechanism of infection is hema-
togenous inoculation of the bone during an episode of 
bacteriemia, but it can also result from direct inoculation 
or be spread from a contiguous site of infection4. Risk 
factors include prematurity, trauma, sepsis, bacteriemia, 
previous central venous catheter or chronic catheteriza-
tion, and immunodeficiency5.

Osteomyelitis most frequently involves the metaphysis 
of long bones, mainly in the lower limbs, with femur and 
tibia accounting for about 50% of all cases. The rich 
metaphyseal blood supply, with vascular loops and turbu-
lent flow, facilitates bacterial colonization. Staphylococcus 
aureus is the most common pathogen in neonatal osteo-
myelitis, found in 70-90% of positive culture cases5,6.

The classic presentation is fever, localized signs of 
swelling, pain, and limitation of movement. Diagnosing 
osteomyelitis in neonates in the early stages of the dis-
ease can be challenging because clinical presentation 
is nonspecific. As a result, treatment is often delayed1,4.

We present the case of a healthy newborn with no 
known risk factors, with acute osteomyelitis of the 
humerus, a rare location, to demonstrate the impor-
tance of a high index of suspicion to identify and treat 
this condition early.

Case report

Female newborn; pregnancy monitored by a private 
Obstetrician and Primary Health Care with no events 

referred; third trimester serologies with no sign of infec-
tion, negative Group  B Streptococcus, and three nor-
mal prenatal ultrasounds. She was born by cesarean 
section at 41 weeks of gestation, with an Apgar score 
of 9/9/10. Admission to the maternity ward was unevent-
ful and she was discharged on the third day as clinically 
well. No incidents were mentioned during the first three 
weeks of life.

On the 25th  day of life the newborn was brought to 
the pediatric emergency department of a local level II 
hospital because her mother noticed the right arm 
became limp from that very day, with irritability and 
discomfort when manipulated. There were no signs of 
fever, feeding intolerance, swelling, or flushing, and no 
history of trauma. The neonate exhibited a limited and 
painful range of motion in the right shoulder and elbow, 
with an absence of spontaneous movements in that arm, 
but active mobility was maintained in the wrist. There was 
no evidence of focal tenderness, inflammation, or trauma 
in the shoulder, arm, or elbow. Movements in the left arm 
remained within the typical frequency and range. 
Considering the diagnostic hypotheses of acute osteo-
myelitis, septic arthritis, or trauma, laboratory blood tests 
were conducted, revealing a C-reactive protein (CRP) 
level of 1.18  mg/dl and a procalcitonin level of 0.03   
mg/dL, with other values within normal ranges. Plain 
radiography of the right arm was performed, showing 
normal results, and she was seen by Orthopedics. 
A blood culture sample was collected.

She was hospitalized for monitoring at the Special 
Care Unit for Newborns, with paracetamol for pain con-
trol. Twelve hours after admission, clinical examination 
and blood tests were similar, and a second blood culture 
sample was collected.

On the second day of hospitalization, with pain and 
pseudoparalysis persisting in the right arm, she pre-
sented with fever and an increase in markers of inflam-
mation (CRP 4.1 mg/dl). An ultrasound was performed, 
suggesting osteomyelitis of the right humerus, with no 
signs of adjacent septic arthritis (Fig.  1). She was 
started on empiric intravenous (IV) antibiotic therapy 

Keypoints

What is known
– Acute osteomyelitis is rare in neonates.
– Staphylococcus aureus is the most common pathogen in 

neonatal osteomyelitis.
– Intravenous antibiotics are first-line treatment, and must be 

adjusted according to the bacteria and antibiotic sensitivity 
test.

Keypoints

What is added
– A case with a rare location of osteomyelitis of the 

humerus.
– Neonate with no risk factors for acute osteomyelitis and no 

indications from laboratory or imaging tests at the onset of 
symptoms.
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with cefotaxime and vancomycin, with clinical improve-
ment and no fever after 48 hours. On the fifth day, the 
result of the first blood culture was positive for meticil-
lin-sensitive Staphylococcus aureus (MSSA), so cefo-
taxime was suspended. On the eleventh day, due to loss 
of peripheral venous access sites and the need for a 
central access site to ensure full IV antibiotic treatment, 
she was transferred to the tertiary referral hospital. 
Upon admission, a radiograph of the humerus was per-
formed, showing signs of pandiaphysitis, with irregular 
periostitis and possible cortical rupture (Fig. 2). A mul-
tidisciplinary team from Pediatric Orthopedics, Pediatric 
Infectious Diseases and Pediatrics decided on admis-
sion to the Pediatric Orthopedics Department with IV 
flucloxacillin (150  mg/Kg/day in three divided doses). 
A central venous catheter (CVC) was placed in the left 

internal jugular vein under general anesthesia, without 
incident.

Magnetic resonance imaging (MRI) was performed 
on the thirteenth day, showing extensive periostitis and 
multiple abscesses adjacent to the bone (Fig.  3). 
Surgical drainage was not required once she responded 
well and MSSA was identified in the blood culture, 
allowing targeted antibiotic therapy.

On the twenty-fifth day she had the CVC replaced due 
to swelling of the left hemiface, with the signs of inflam-
mation resolving completely after the procedure.

She underwent a total of six weeks of IV antibiotic 
therapy (eight days of vancomycin and thirty-three days 
of flucloxacillin), showing progressive improvement clin-
ically and in terms of laboratory testing (upon hospital 
discharge: sedimentation rate 16 mm/h, CRP < 0.04 mg/dl). 
She was discharged on the forty-third day, with signs of 
bone remodeling on the humerus in the radiography 
(Fig. 4A) and was referred for a Pediatric Orthopedics 
consultation.

After hospital discharge, she maintained good active 
and passive mobility of the right upper limb. She was 
discharged from Pediatric Orthopedics after one year of 
follow-up, without sequelae, and with a normal plain 
radiograph for her age (Fig. 4B), with her family physi-
cian continuing to monitor her.

Figure 2. Anteroposterior radiograph showing signs of 
pandiaphysitis of the right humerus, with irregular 
periostitis and possible cortical rupture.

Figure 1. Soft-tissue ultrasound with signs of acute 
osteomyelitis of the right humerus (A) and no signs of 
joint effusion (B).

Figure 3. MRI coronal section of the right humerus, 
showing extensive alterations in the muscle groups of 
the right arm, medullary signal abnormality of the 
humerus, with extensive periosteal reaction and multiple 
collections adjacent to the bone suggesting infection, 
the largest of which measures approximately 16 × 6 mm.
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Discussion

The diagnosis of osteomyelitis in neonates can be 
challenging because of its nonspecific clinical presen-
tation and normal radiograph in the early stages. As a 
result, treatment is often delayed. The outcome is 
dependent on rapid diagnosis and the immediate initi-
ation of treatment7,8.

This case required a high index of suspicion from the 
medical doctors, as symptoms and signs were minor 
and nonspecific at first, and auxiliary examinations were 
normal on the first assessment. The location of osteo-
myelitis in the humerus is uncommon, especially in 
newborns with no risk factors or history of trauma. 
Admitting a patient for close monitoring, allowing prompt 
investigation and treatment as needed is always an 
option, and it was what allowed early diagnosis and the 
implementation of therapy.

Blood cultures allowed for the identification of 
S. aureus, the most common bacterial agent in osteo-
myelitis etiology in this age, and treatment was adjusted 
accordingly9.

Ultrasound and MRI play a crucial role in the diagno-
sis and management of acute osteomyelitis: ultrasound 
is useful for recognizing fluid collections in joints and 
soft tissues, while MRI is beneficial for locating the 
lesion, providing valuable insights into the extent of bone 
involvement, monitoring the progression of the disease, 
and guiding appropriate treatment strategies10.

Studies show that up to 90% of patients with an early 
diagnosis of osteomyelitis can be cured with conservative 
antibiotic treatment, especially when initiated within the first 
few days after the onset of symptoms. Surgery is usually 
not needed, as was seen in our case, unless aspiration or 
drainage is required, for instance in cases of abscesses 
not responding to antibiotics, which in some cases could 
delay recovery. IV antibiotics for four to six weeks is first-
line treatment, but the duration and route of administration 
are currently under debate, and more studies are needed 
in neonates, whose full treatment must be administered 
through IV access1,8. This brought an additional challenge 
in this case, with the neonate being transferred to a tertiary 
hospital and undergoing a CVC twice, under general anes-
thesia, due to the patient’s age and size. According to lit-
erature, 20% of patients with acute osteomyelitis treated 
with long-term IV therapy had two or more CVCs placed 
during their treatment, with the majority of the initial CVCs 
being removed as a result of catheter malfunction or cath-
eter-associated bloodstream infection11. Despite these doc-
umented complications, and even though our patient 
displayed one of these, we maintained IV antibiotics for six 
weeks, as recommended in neonates.

Potential complications of acute osteomyelitis include 
septic arthritis, subperiosteal abscess, pyomyositis, 
deep vein thrombosis, sepsis, and multiorgan failure. 
Although the mortality rate is less than 1%, it is crucial 
to recognize that permanent disabilities can still occur, 
such as growth arrest with limb length discrepancy, 
chronic pain, or rigidity. Moreover, acute osteomyelitis 
can evolve to the chronic form6. In our case, subperios-
teal abscesses responded well to antibiotic therapy and 
no other complications or morbidities were recorded.

This case had a good outcome, probably due to early 
diagnosis, which prevented involvement of the growth 
plate and epiphysis. The blood culture was positive for 
MSSA, which allowed for targeted antibiotic therapy, 
which could be adjusted as soon as the culture result 
was provided. Correct treatment was administered with 
a total of six weeks of IV antibiotic therapy, five of which 
included 150 mg/kg/day of IV flucloxacillin (the dosage 
for osteoarticular infection). The authors highlight the 
importance of diagnostic suspicion, even in neonates 
with no known risk factors, and the work of a multidis-
ciplinary team in a rare and challenging case like this.

Figure 4. A: radiography showing signs of humeral 
remodeling with extensive periosteal reaction. Bone-
within-a-bone appearance, expected in the context of 
acute osteomyelitis at this age. B: normal radiograph for 
age with adequate corticalization.
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A 15-year-old male was brought to the emergency 
department because of a frontal headache lasting four 
days, which made him wake up in the night and led to 
vomiting since the day before. He also reported dis-
comfort in the lower left limb that was associated with 
previous soccer training. The patient denied having 
fever. On observation, he was in good general condi-
tion and hemodynamically stable. At the neurological 
examination, he scored 15 points on the Glasgow 
Coma Scale, displayed adequate speech, and was ori-
ented in time and space. However, he had decreased 
muscle strength against resistance in the left upper and 
lower limbs (grade 4), with positive Barré and Mingazzini 
tests on the same side. Osteotendinous reflexes were 
present and meningeal signs were absent.

Complete blood count, ionogram, liver and kidney 
function, uric acid and lactic dehydrogenase tests were 
normal, with a C-reactive protein of 36.1 mg/L. A com-
puted tomography scan revealed an expansive right 

frontal lobe lesion measuring 22 x 38 x 27 mm, hypodense, 
with a thin ring uptake after intravenous iodinated con-
trast, and with marked surrounding edema. Diagnostic 
hypotheses of an abscess or neoplastic lesion were 
considered, and a magnetic resonance imaging (MRI) 
was performed, confirming the diagnosis of a brain 
abscess, which led to a mass effect with obliteration of 
the cortical grooves and a midline shift to the left. The 
MRI also showed normal ventilation of the sinus cavi-
ties and no abnormal mastoid fillings.

Surgical drainage was performed (by aspiration) and 
intravenous antibiotic therapy with ceftriaxone and 
metronidazole was started. The symptoms of intracranial 
hypertension (vomiting and headache) ceased and the 
neurological deficits progressively improved. Streptococcus 
intermedius was isolated from the drained purulent con-
tents. Antibiotic treatment was maintained for 6 weeks. 
He is clinically well and remains on levetiracetam to  
this day.
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Keypoints
What is known
– Brain abscesses are rare infections of the central nervous 

system.
– The classic triad of manifestations consists of fever, head-

ache, and focal neurological deficits.
– The presence of Streptococcus intermedius should make 

us suspect an oropharyngeal source.

What is added
– Fever can be absent and neurological deficits may be subtle, 

making differential diagnosis more challenging.
– Both brain abscesses and neoplastic lesions show sur-

rounding edema, indistinguishable by CT, making MRI cru-
cial for diagnosis.
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The air-filled paranasal sinuses on the MRI, the 
absence of abnormal mastoid fillings as well as other 
symptoms, the isolated microorganism, and the per-
sonal history of dental cavities under treatment 
increased the likelihood that the origin of the disease 
was odontogenic.

Brain abscesses are rare focal infections of the brain 
parenchyma that are characterized by the accumulation 
of purulent content and surrounding edema1,2. They 
may result from direct inoculation (head trauma, neuro-
surgical procedures), from contiguous spread (through 
sinusitis or mastoiditis, for example) or from hematoge-
nous spread (from a distant source of infection)3. 
Odontogenic infections occur in teeth and their support-
ing structures and dental cavities are often found at the 
source. Through contiguous or hematogenous spread, 
this type of infection can move to the brain parenchyma 
and form an abscess, with the frontal lobe being the 
most affected in these cases2.

Streptococcus intermedius is a gram-positive bacte-
rium that is part of the Streptococcus anginosus (or 
Streptococcus milleri) group. Members of this group 
are part of the normal microbiota, being frequently 
involved in brain and liver abscesses and thoracic 
empyemas. Previous dental manipulation is a risk fac-
tor for infections by these agents5.

The classic triad of manifestations consists of fever, 
headache, and focal neurological deficits, but it is pres-
ent in only a small percentage of cases1,3,4. Fever may 
be absent in more than 60% of cases3. Nausea and 
vomiting (due to increased intracranial pressure), sei-
zures, and changes in the state of consciousness are 
common1,3. Symptoms can be subtle, especially at the 
beginning, so the average duration between the onset 
and the diagnosis is seven to 11  days1. In this case, 
with no fever, the subtle neurological deficits prompted 
an investigation that led to an earlier diagnosis.
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A healthy 10-year-old boy was admitted to the emer-
gency department 20 hours after a frenuloplasty was 
performed at the dentist to correct speech disturbances. 
He presented with progressively worsening bilateral sub-
mandibular pain associated with marked swelling of the 
cervical and submandibular regions. He denied fever, 
breathing difficulties, or other symptoms. On examina-
tion, he was hemodynamically stable, eupneic, and 
presented with drooling and a muffled voice. His tongue 
and the floor of his mouth were swollen, resulting in 
trismus. The anterior cervical region was swollen up to 
the angle of the mandible, and it was painful on palpa-
tion with no adenopathy (Fig. 1). An urgent consultation 
with otorhinolaryngology was conducted and Ludwig’s 
angina was diagnosed. The patient was hospitalized 
and started on intravenous clindamycin and corticoste-
roids. A computed tomography of the neck was subse-
quently performed, which demonstrated increased 
attenuation of the subcutaneous fat of the submandibu-
lar and submental spaces, supporting the diagnosis. 
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Keypoints
What is known
– Ludwig’s angina is a rare bacterial cellulitis of the tongue 

and floor of the mouth.
– It can be life-threatening if not treated promptly.

What is added
– Routine frenuloplasty to correct speech disorders may serve 

as a trigger for Ludwig’s angina, though this is rare.

Figure 1. Boy with Ludwig’s angina.
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Laboratory evaluation showed leukocytosis with neutro-
philia and a C-reactive protein of 6 mg/dL. During hospi-
talization, the patient continued to display no signs of 
respiratory distress and the signs of inflammation showed 
progressive improvement. Pain was controlled with anal-
gesia. The patient was discharged on D6 and clinically 
improved under oral clindamycin for 10 days.

Ludwig’s angina is a rare cellulitis of the tongue and 
floor of the mouth with the potential for acute progres-
sion that can be fatal, with airway obstruction being the 
leading cause of death1-5. Most cases are due to odon-
togenic infection, contiguous spread from oropharyn-
geal infection, or trauma to the mandible or floor of the 
mouth1,4,5. Early recognition, aggressive empiric antibi-
otic therapy, and serial airway evaluation are the main-
stays of treatment; glucocorticoids promote antibiotic 
penetration and lessen airway edema1,4. We present 
this case to highlight the importance of early recognition 
of this rare diagnosis in the emergency department.
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