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EDITORIAL

Dear Readers, 

We are pleased to present the latest issue of the Journal of Pediatric Research, which highlights significant advancements 
in pediatric healthcare. This issue encompasses a wide range of topics, from biomarker research in cystic fibrosis to 
the effectiveness of oral health education, neonatal pain management, and emerging infectious diseases. The diversity 
of these studies underscores the importance of a multidisciplinary approach to children’s health.

This issue features a study investigating fluctuations in serum IGF-1 and IGFBP-3 levels during cystic fibrosis 
exacerbations and their potential role as clinical biomarkers for disease monitoring. Another article assesses the impact 
of an educational intervention on parental knowledge and awareness regarding pediatric oral health, demonstrating 
significant improvements in post-education evaluations. Another study explores the effectiveness of placing a pillow 
on the abdomen as a simple, non-invasive method to alleviate neonatal pain during lumbar puncture procedures. 
Researchers also analyze the changing epidemiology of invasive streptococcal infections in the pediatric population 
before and during the COVID-19 pandemic. One of the studies provides insights into the diagnosis and management 
of microlithiasis in infants, emphasizing its clinical implications and follow-up strategies. Additionally, a retrospective 
evaluation examines the prevalence, clinical characteristics, and treatment outcomes of pediatric dental emergencies.

In the case reports section, we present a rare case of hyalinizing clear cell carcinoma of the nasopharynx in a pediatric 
patient, discussing its diagnostic and therapeutic challenges. Another report highlights a successful pharmacological 
intervention in a pediatric patient with Kasabach-Merritt syndrome, an uncommon vascular disorder. Additionally, 
another case describing a self-limiting sternal tumor in a healthy infant contributes to the growing body of literature 
on benign pediatric chest wall masses. Lastly, in the letter to the editor, an alternative approach to intra-atrial 
catheterization in pediatric patients requiring central venous access is discussed.

This issue exemplifies the ongoing commitment of pediatric researchers and clinicians to improving child health 
outcomes through innovation and collaboration. We extend our gratitude to the authors, reviewers, the editorial team, 
and Galenos Publishing House for their contributions and dedication.

We hope that the research presented in this issue will inspire further advancements in pediatric medicine and 
encourage interdisciplinary collaboration in this field.

Sincerely,
Assoc. Prof. Dr. Ali Tekin
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Relation of Serum IGF-1 and IGFBP-3 Levels with 
Acute Exacerbation in Cystic Fibrosis

1Acıbadem University, Acıbadem Altunizade Hospital, Clinic of Pediatric Intensive Care, İstanbul, Türkiye
2Marmara University Faculty of Medicine, Department of Pediatric Pulmonology, İstanbul, Türkiye
3Marmara University Faculty of Medicine, Department of Pediatric Endocrinology, İstanbul, Türkiye
4Marmara University Faculty of Medicine, Department of Public Health, İstanbul, Türkiye

 Ahmet Furkan Eser1,  Ela Erdem Eralp2,  Yasemin Gökdemir2,  Almala Pınar Ergenekon2,  
 Serap Turan3,  Nadiye Pınar Ay4,  Abdullah Bereket3,  Bülent Karadağ2 

ABSTRACT

Aim: Cystic fibrosis (CF) is an autosomal recessive genetic disorder primarily affecting the lungs and it is a leading cause of morbidity and 
mortality. Progressive lung disease and acute pulmonary exacerbations (PEx) are significant contributors to poor patient outcomes. Early 
detection and management of PEx are critical in improving prognosis. Biomarkers have gained interest due to their role in diagnosing, 
monitoring, and evaluating treatment responses in PEx. This study investigated fluctuations in serum levels of insulin-like growth factor-1 
(IGF-1) and its IGF binding protein-3 (IGFBP-3) during CF exacerbations in order to assess their potential as clinical biomarkers.

Materials and Methods: A total of 37 CF patients (16 females, 21 males, mean age 96.95±62.56 months), hospitalized for PEx and receiving 
intravenous antibiotic treatment, were included. Serum levels of IGF-1 and IGFBP-3 were measured at baseline, at the onset of exacerbation, and 
at the end of the exacerbation. Additionally, for 16 of the patients, serum levels were reassessed one month post-treatment. Forced expiratory 
volume (FEV1) measurements were performed for those patients who were able to complete the spirometry test.

Results: At baseline, serum IGF-1 and IGFBP-3 levels were significantly lower than those of the normal population (p<0.001). Marked decreases 
in IGF-1 and IGFBP-3 levels were observed at the onset of exacerbation compared to the baseline (p<0.05). These levels increased significantly 
following treatment at the end of the exacerbation (p<0.05), although no significant difference was found between the baseline and post-
treatment levels. FEV1 values also showed significant differences between the baseline and exacerbation periods (p<0.05).

Conclusion: Serum levels of IGF-1 and IGFBP-3 in the CF patients were lower than in healthy age-matched controls, with significant fluctuations 
corresponding to the progression and treatment of acute exacerbations. These fluctuations offer valuable insight into the diagnosis and 
monitoring of treatment response. Therefore, IGF-1 and IGFBP-3 levels are potentially useful biomarkers for the clinical management of CF 
exacerbations.

Keywords: Cystic fibrosis, acute pulmonary exacerbation, IGF-1, IGFBP-3, biomarker
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Introduction
Cystic fibrosis (CF) is a genetic disorder caused by 

CFTR gene mutations, leading to impaired chloride ion 
transport and thickened mucus secretions. While it affects 

multiple organs, the lungs are the most impacted. Its 
pathophysiology involves chronic inflammation, recurrent 
infections, and progressive lung damage, often resulting in 
respiratory failure (1).
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Pulmonary involvement in CF is a major factor in 
morbidity and mortality. Acute pulmonary exacerbations 
(PEx), marked by a sudden worsening of respiratory 
symptoms, are a significant complication. Often triggered 
by infections, PEx accelerates lung function decline and 
causes long-term damage. Early diagnosis and effective 
management are vital for improving outcomes (2).

The treatment of PEx includes pharmacological options 
such as antibiotics and anti-inflammatory agents, alongside 
non-pharmacological methods such as chest physiotherapy. 
While clinical assessment, respiratory function tests, and 
imaging are standard for evaluating exacerbations, interest 
is growing in biomarkers to detect onset, assess severity, 
and monitor treatment response. Numerous inflammatory 
and immune-related biomarkers have been studied for their 
potential roles in managing acute exacerbations (3,4).

Insulin-like growth factor-1 (IGF-1) and its IGF binding 
protein-3 (IGFBP-3) are potential markers for disease severity 
and treatment response in CF. CF patients generally have 
lower serum IGF-1 and IGFBP-3 levels, likely due to nutritional 
deficiencies and systemic inflammation. Studies indicate 
that their levels vary during acute exacerbations, reflecting 
inflammation severity and treatment effectiveness (5-7).

This study investigated the relationships between serum 
IGF-1 and IGFBP-3 levels and PEx in CF patients. By analyzing 
their fluctuations during exacerbations and treatment, we 
aimed to assess their role in diagnosing and monitoring 
therapy responses.

Materials and Methods
Between January 2016 and June 2017, 37 CF patients 

aged 0-18 years, followed by the Department of Pediatric 
Pulmonology, Marmara University Faculty of Medicine, 
were prospectively included in this study. The participants, 
hospitalized for PEx and treated with intravenous (IV) 
antibiotics, were enrolled after obtaining informed consent 
from their legal guardians. Ethics approval was obtained 
from the Marmara University Faculty of Medicine, Clinical 
Research Ethics Committee (date: 06/11/2015, approval no.: 
09.2015.291).

As there are no universally accepted criteria for 
diagnosing CF-related PEx, the diagnoses were based on 
clinical symptoms and signs. Only hospitalized patients 
requiring IV antibiotic therapy were included, and those 
patients treated on an outpatient basis were excluded 
from this study. Patients without legal guardian consent 
were excluded. Patients without blood samples at baseline, 

exacerbation onset, or end of exacerbation, as well as those 
who withdrew or had baseline samples but no PEx episodes, 
were also excluded. Serum IGF-1 and IGFBP-3 levels were 
measured at four-time points: Baseline, exacerbation onset, 
exacerbation end, and post-treatment. Blood for baseline 
samples was taken from patients without any active lung 
infection or recent PEx. Blood samples for exacerbation 
onset were collected upon hospitalization, and for 
exacerbation end, on the discharge day after treatment. 
A total of 37 patients meeting the criteria were included 
in this study. During the post-treatment follow-up, 21 
patients missed their hospital appointments, preventing 
blood sample collection. Consequently, 37 patients were 
evaluated over three periods, while 16 patients with follow-
up samples were separately assessed across four periods.

For each period, 5 mL of blood was collected in serum 
separation tubes, centrifuged at 4,000 rpm for 5 minutes, 
and the serum was stored at -80 °C. IGF-1 and IGFBP-3 
levels were measured using the chemiluminescence method 
on an “immulite 2000” device at the Central Biochemistry 
Laboratory of Marmara University Faculty of Medicine, 
Pendik Training and Research Hospital.

Patient data included age at CF diagnosis, age during 
PEx, gender, height-for-age, weight-for-age, and body 
mass index (BMI)-for-age z-scores. Spirometry tests were 
evaluated for those patients capable of performing this 
procedure.

Statistical Analysis

Data recording and analysis were performed using “SPSS 
20.” Descriptive statistics, such as mean, standard deviation, 
median, frequency, percentage, range, and percentiles (25th, 
50th, 75th), were calculated. The Friedman test was used 
to compare serum IGF-1, IGFBP-3, and FEV1 levels across 
the baseline, exacerbation onset, end, and post-treatment 
periods, with p<0.05 considered statistically significant. 
The Wilcoxon test was used to compare the four periods, 
and p-values were adjusted with the Bonferroni correction. 
Spearman’s correlation coefficients were used to analyze 
the relationships between serum IGF-1, IGFBP-3, and FEV1. 
For all tests, except those with Bonferroni correction, 
p<0.05 was considered statistically significant.

Results
This study included 37 CF patients [16 females (43.2%) 

and 21 males (56.8%)] hospitalized for PEx and treated with 
antibiotics at the Department of Pediatric Pulmonology, 
Marmara University Faculty of Medicine.
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The mean, standard deviation, median, minimum, 
maximum, and percentile values for the patients’ ages, 
ages at diagnosis, height-for-age z-scores, weight-for-age 
z-scores, and BMI-for-age z-scores are presented in Table 
I. For serum IGF-1 and IGFBP-3 values, which were not 
normally distributed, descriptive statistics including mean, 
standard deviation, median, and interquartile range were 
calculated for the four clinical periods, and these are 
presented in Table II. Figures 1 and 2 present the minimum, 
maximum, median, 25th, and 50th percentiles of the IGF-1 
and IGFBP-3 levels for three periods as boxplots.

During the serum IGF-1 and IGFBP-3 measurement 
periods, FEV1% values were recorded for the 20 patients 
(54.1%) who were able to perform spirometry. In the follow-
up period, 9 out of 16 patients were able to perform 
spirometry (Table II).

The serum IGF-1 and IGFBP-3 levels of 37 patients were 
compared across baseline, onset of exacerbation, and end of 
exacerbation, revealing statistically significant differences 
between periods (p<0.001). Pairwise comparisons of the 
three periods using the Wilcoxon test (Bonferroni correction 
applied, p<0.017) revealed significant differences between 

Table I. Descriptive data for age, age at diagnosis, and age-adjusted height, weight, and BMI Z-scores

Age (months) Age at diagnosis 
(months)

Height-for-age 
Z-score

Weight-for-age 
Z-score

BMI-for-age 
Z-score

n 37 37 37 37 37

Mean 96.95 22.35 -0.88 -0.96 -0.71

SD (±) 62.56 47.91 0,93 1.35 1.47

Median 96 3 -1.03 -0.98 -0.78

IQR 95 5 1.21 2.06 2.27

Minimum 2 1 -3.51 -3.54 -3.94

Maximum 207 187 1.14 2.03 1.86

Percentile

25th 45 2 -1.42 -2.02 -1.82

50th 96 3 -1.03 -0.98 -0.78

75th 139.5 7 -0.20 0.04 0.45

SD: Standard deviation, IQR: Interquartile range, BMI: Body mass index

Table II. Distribution of serum IGF-1, IGFBP-3 levels, and FEV1 measurements across different clinical periods

n (%) Mean ± SD Median (IQR)

IGF-1

Baseline 37 (100) 128.28±89.54 101 (81.20)

Onset of exacerbation 37 (100) 98.91±76.16 76.40 (62.70)

End of exacerbation 37 (100) 139±87.52 109 (99.80)

Post-treatment control 16 (43.2) 125.15±94.10 75.30 (133.53)

IGFBP-3

Baseline 37 (100) 3.49±1.37 3.17 (2.11)

Onset of exacerbation 37 (100) 2.93±1.51 2.65 (1.51)

End of exacerbation 37 (100) 3.90±1.52 3.55 (2.53)

Post-treatment control 16 (43.2) 3.39±1.61 2.73 (2.80)

FEV1

Baseline 20 (54.1) 78.7±21.98 82 (30.5)

Onset of exacerbation 20 (54.1) 59.5±15.73 59.5 (27.25)

End of exacerbation 20 (54.1) 74.5±20.34 74 (28.25)

Post-treatment control 9 (24.3) 76±19.33 82 (32.5) 

Serum IGF-1 unit is ng/mL, IGFBP-3 unit is µg/mL and FEV1 values are given as percentages (%)
IGF-1: Insulin-like growth factor-1, IGFBP-3: Insulin-like growth factor binding protein-3, FEV1: Forced expiratory volume, IQR: Interquartile range, SD: Standard deviation
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the baseline and exacerbation onset (p<0.001 for IGF-1, 
and p=0.001 for IGFBP-3). The differences between onset 
of exacerbation and end of exacerbation values were also 
found to be significant (p<0.001). When comparing changes 
between the baseline and post-treatment periods, no 
statistically significant differences were found (p=0.216 for 
IGF-1, and p=0.032 for IGFBP-3) (Table II).

In the post-treatment follow-up, the serum IGF-1 and 
IGFBP-3 levels of 16 patients were compared across the 
baseline, onset of exacerbation, end of exacerbation, 
and follow-up periods using the Friedman test, revealing 

statistically significant differences (p<0.001 for IGF-1, and 
p=0.002 for IGFBP-3). Pairwise comparisons using the 
Wilcoxon test (Bonferroni correction, p=0.008) showed 
no significant differences in serum IGF-1 and IGFBP-3 
levels between the baseline and post-treatment periods 
(IGF-1: p=0.642, and IGFBP-3: p=0.938). The comparison 
between the onset of exacerbation and post-treatment 
periods showed significant differences (p=0.004 for IGF-1 
and IGFBP-3), while no significant difference was observed 
between the exacerbation end and post-treatment periods 
(p=0.278 for IGF-1, and p=0.66 for IGFBP-3).

After comparing IGF-1 and IGFBP-3 levels across 
the periods, the Spearman’s correlation test revealed a 
significant correlation between IGF-1 and IGFBP-3 levels in 
all four periods (p<0.001).

The median, interquartile range, mean, and standard 
deviation of the FEV1 measurements, as shown in Table II, 
were calculated for the baseline, onset of exacerbation, 
and end of exacerbation, and Friedman analysis indicated 
statistically significant differences across these periods 
(p<0.001).

Significant differences were found in IGF-1, IGFBP-3, and 
FEV1 values across the periods. IGF-1 and IGFBP-3 levels 
measured alongside FEV1 were analyzed using Spearman’s 
correlation test, which showed no significant correlation 
between IGF-1, IGFBP-3, and FEV1 values in any of the four 
periods.

Discussion
There is no consensus protocol for diagnosing 

CF-related PEx, and so its diagnosis is often made through 
clinical assessment. Despite treatment, exacerbations can 
lead to permanent losses in lung function. This suggests 
that the current diagnostic and treatment approaches 
may be insufficient. Therefore, there has been significant 
research into biomarkers (commonly tested in blood, 
sputum, or exhaled air) which could help predict, assess 
severity, evaluate treatment response, and anticipate those 
conditions which may develop during the post-exacerbation 
period (3,4,8).

In a review by Shoki et al. (9) it was stated that any 
biomarkers used in PEx should be clinically applicable, 
contribute to routine clinical assessments, and provide 
meaningful information to evaluate treatment efficacy. 
Additionally, biomarkers should be able to show the current 
exacerbation status and severity, be easily obtainable from 
patients, and be suitable to undergo practical laboratory 
analyses.

Figure 1. Serum IGF-1 levels at baseline, onset of exacerbation, and end 
of exacerbation
[x-axis: clinical periods; y-axis: IGF-1 levels (ng/mL)]
IGF-1: Insulin-like growth factor-1

Figure 2. Serum IGFBP-3 levels at baseline, onset of exacerbation, and 
end of exacerbation
[x-axis: clinical periods; y-axis: IGFBP-3 levels (µg/mL)]
IGFBP-3: Insulin-like growth factor binding protein-3
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Shoki et al. (9), Scott and Toner (10), and Gray et al. (11), 
highlighted that no clinically applicable biomarker for PEx 
has been identified to date. Research on biomarkers such 
as C-reactive protein (CRP), interleukin (IL) 6, IL-8, IL-10, 
erythrocyte sedimentation rate, tumour necrosis factor 
alpha, calprotectin, IL-1ra, and lactoferrin reveal that serum 
CRP levels decrease after treatment, aiding in assessing 
treatment response. Additionally, serum calprotectin levels 
at treatment completion can predict the timing of the next 
exacerbation. A recent study has suggested that the short 
palate, lung, and nasal epithelium clone 1protein could be a 
potential biomarker for PEx (12).

In addition, studies have investigated the relationships 
between IGF-1 and IGFBP-3 with CF and PEx, indicating that 
CF patients exhibit lower serum levels of these markers, 
which may be related to growth impairment (5,6). Rogan 
et al. (13) found that both human and pig CF neonates had 
lower serum IGF-1 levels than normal. Consistent with this 
data, the patients included in our study had significantly 
lower IGF-1 and IGFBP-3 levels compared to the normal 
population (14).

The IGF-1 and IGFBP-3 levels of our patients were 
reviewed in relation to their PEx status. IGF-1 is linked 
to inflammatory and immune responses. Ashare et al. 
(15) found that reduced IGF-1 levels during sepsis impair 
bacterial clearance, highlighting its critical role in infection 
management. Andreassen et al. (16) found a significant 
correlation between IGF-1 and CRP, highlighting that 
inflammation suppresses IGF-1 production. Gifford et al. (7) 
studied IGF-1 changes during PEx in 12 CF patients aged 18 or 
over. They found that baseline IGF-1 deficiency worsened at 
PEx onset but improved after treatment. Higher IGF-1 levels 
were linked to better health in CF patients.

In our study, baseline serum IGF-1 and IGFBP-3 levels 
showed a statistically significant decrease at the onset of 
PEx, which is associated with high inflammation (p<0.001). 
IGF-1 levels, with a mean value of 128.28 ng/mL at baseline, 
decreased by 22.8% to 98.91 ng/mL at the onset of 
exacerbation. Similarly, IGFBP-3 levels, with a mean value of 
3.49 µg/mL at baseline, decreased by 16% to 2.93 µg/mL at 
the onset of exacerbation.

When the values obtained on the day PEx treatment was 
completed were compared with the values at the onset of 
exacerbation, a statistically significant increase was found 
(p<0.001). The average IGF-1 level increased by 28.8%, 
reaching 139 ng/mL, compared to the values at the onset of 
exacerbation. Likewise, the average IGFBP-3 level increased 
by 24.8%, reaching 3.90 µg/mL compared to the onset of 
exacerbation.

No statistically significant difference was found 
between baseline and end of exacerbation levels for IGF-1 
and IGFBP-3 (p>0.05). Although no significant difference 
was observed, the average and median values of both 
IGF-1 and IGFBP-3 exceeded the baseline values following 
treatment, which is noteworthy.

Our study confirmed that there is a decrease in IGF-1 and 
IGFBP-3 levels during PEx, and these levels rise again after 
treatment.

In the group of 16 patients from whom post-treatment 
check-up blood samples were obtained, the analysis showed 
that the IGF-1 and IGFBP-3 levels in the post-treatment 
follow-up period were statistically similar to the baseline and 
end of exacerbation levels (p>0.05). Although no significant 
difference was found, the highest IGF-1 and IGFBP-3 levels in 
this group were recorded at the end of exacerbation (141.80 
ng/mL and 3.81 µg/mL, respectively). IGF-1 and IGFBP-3 
levels, which peaked after treatment, showed a slight 
decrease during the one-month period following discharge; 
however, this decrease was not statistically significant.

When looking at the percentage changes in IGF-1 and 
IGFBP-3, it was observed that the change in IGF-1 was higher 
than that of IGFBP-3. However, it was also shown that IGF-1 
and IGFBP-3 levels correlated with each other across the 
four different clinical periods.

Study Limitations

The FEV1 measurements in our patients showed a 24.3% 
decrease in their average value at the onset of exacerbation 
when compared to the baseline period. At the end of 
exacerbation, with treatment, the average value showed a 
20% increase. These observed decreases and increases were 
statistically significant.

Although it was shown that IGF-1, IGFBP-3, and FEV1 
decreased with the onset of exacerbation compared to the 
baseline and then increased with treatment, the correlation 
tests revealed that IGF-1 and IGFBP-3 did not show a 
correlation with FEV1.

Conclusion
Our findings suggest that serum IGF-1 and IGFBP-3 levels 

are valuable in diagnosing exacerbations and assessing 
treatment responses. These markers, requiring only small 
blood samples and being easier to handle in laboratories 
compared to many other biomarkers, show promise for use 
during PEx in CF patients. Further clinical studies are needed 
in order to explore this in greater depth.
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Introduction
Oral health is a critical component of overall health, 

with its maintenance from an early age being essential (1). 
Effective oral health management relies on factors such 
as establishing proper oral hygiene practices, reducing the 

intake of cariogenic foods, and ensuring routine dental 
check-ups (2-4).

Oral health education is a fundamental aspect of 
preventive dentistry, playing a pivotal role in reducing the 
incidence of dental diseases through early intervention and 

Evaluation of the Effectiveness of Parental Oral 
Health Education
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ABSTRACT

Aim: Oral and dental health problems are significant global public health challenges. Maintaining optimal oral health requires the adoption 
of proper oral hygiene practices, regulating cariogenic food intake, and routine dental check-ups. Parents play a crucial role in enhancing their 
children’s knowledge, attitudes, and practices related to oral health, making their involvement critical in promoting healthy behaviors. This 
study aimed to assess parents’ knowledge of oral health and to evaluate the effectiveness of parental oral health education.

Materials and Methods: This study involved the parents of 227 children, aged 7-13 years, who attended the Department of Pediatric Dentistry 
at Ege University Faculty of Dentistry for routine dental examinations. After ethical approval, a pre-test consisting of 20 questions was 
administered to the participants in order to assess their baseline knowledge of oral health. Following the completion of the educational session, 
a post-test with the same questions was administered to all participants. Additionally, the parents were asked to complete a satisfaction survey 
in order to assess their perception of the educational intervention. The total scores of the pre- and post-tests were assessed based on the 
number of correct responses. Statistical analysis was performed using the SPSS 25.0 program, by chi-square test, t-test, and Fisher’s exact test.

Results: The mean age of the parents included in this study was 38.72±13.46 years. Of the 227 parents, 54% were female and 46% were male. No 
significant differences were observed in the distribution of parents’ gender, age, and education levels (p>0.05). The mean total score in the pre-
test was 7.13±1.91, which increased to 12.21±2.08 in the post-test, indicating a significant improvement in knowledge following the educational 
intervention. Notably, 56% of the parents demonstrated an increase in their total score in the post-test compared to the pre-test. According to 
the satisfaction survey, 74% of parents expressed satisfaction with the educational session provided.

Conclusion: These findings indicate that providing parents with structured educational programs on oral and dental health can greatly improve 
their knowledge and facilitate the development of improved oral health practices among children. Expanding these programs throughout the 
population could significantly enhance children’s oral health in the long term.
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proactive care (5). By providing individuals with essential 
knowledge regarding effective oral hygiene practices, such 
as proper brushing and dental flossing techniques, the role 
of diet in oral health, and the importance of regular dental 
visits, education facilitates informed decision-making and 
enables individuals to take responsibility for their oral 
health. This approach not only reduces the prevalence of 
dental caries and periodontal diseases but also lowers 
the need for more complex and costly dental treatments 
in the future (5-7). Furthermore, oral health education 
promotes a preventive health paradigm, highlighting the 
interrelationship between oral health and general health 
outcomes. Incorporating comprehensive oral health 
education into preventive dentistry models contributes 
to long-term oral health maintenance, fostering healthier 
communities and enhancing the overall well-being of 
individuals, thereby supporting the sustainability of dental 
care systems (7,8).

Children acquire a substantial portion of their daily life 
skills and knowledge from their parents, relying on them 
to develop habits during early childhood (9). Parents play 
a crucial role in enhancing their children’s knowledge, 
attitudes, and practices related to oral health, making 
their involvement critical in promoting healthy behaviors 
(10,11). It has been reported that mothers’ oral care routines 
positively impacted their children’s oral health practices 
(12). Similarly, another piece of research indicated that 
inadequate parental knowledge and negative attitudes 
toward oral health are associated with higher caries rates 
in infants and young children, highlighting the critical 
importance of the caregivers’ knowledge levels (13).

Parental supervision and guidance are thus essential 
for establishing and maintaining good oral health habits 
in children. However, evidence suggests that parents often 
lack sufficient knowledge regarding their children’s oral and 
dental health (14,15). Effective parental education programs 
can bridge gaps in knowledge, address misconceptions, 
and empower caregivers to model and promote positive 
oral health behaviors, ultimately enhancing the overall oral 
health status of the future generation. This study aimed to 
examine the knowledge levels of parents regarding their 
children’s oral health and to evaluate the effectiveness of 
parental oral health education.

Materials and Methods
This study involved the parents of 227 children, aged 

7-13 years, who attended the Department of Pedodontics 
at Ege University Faculty of Dentistry for routine dental 

examinations. A total of 227 participants were enrolled, 
comprising 122 females aged 24-43 years and 105 males 
aged 28-46 years. Ethical approval for this study was 
obtained from the Ethics Committee of Medical Research 
at the Ege University Faculty of Medicine (approval no.: 
23-6.1T/59, date: June 22, 2023). Informed consent was 
obtained from the parents who voluntarily participated in 
this study. This study utilized a single-group pre-test/post-
test design. Before initiating the educational intervention, 
the participants were informed about the confidentiality of 
their responses to the pre-test and post-test administered 
as part of this research. The measurement tools used in 
this study were designed by two experts and consisted of 
forms with 20 questions (yes/no) to assess the parents’ 
knowledge about children’s oral and dental health. Both 
the pre-test and post-test included the same topics, such 
as children’s dental development, oral hygiene habits, diet, 
fluoride usage, and dental visits. Following the completion 
of the pre-test, the participants attended an educational 
session designed to provide comprehensive information 
on the oral and dental health of children. The session was 
conducted via a 30-slide PowerPoint presentation. After 
the educational session concluded, a post-test comprising 
the same set of questions was conducted with all of 
the participants. Additionally, the parents were asked to 
complete a satisfaction survey to assess their perception 
of the educational intervention. The total scores of the 
pre- and post-tests were assessed based on the number of 
correct responses.

Statistical Analysis

Statistical analyses were conducted using SPSS version 
25.0. Descriptive statistics were used to analyze the 
demographic characteristics and baseline knowledge levels 
of the participants. The effectiveness of the educational 
intervention was evaluated using the Paired Samples t-test, 
while the chi-square test and Fisher’s exact test were 
employed to analyze categorical data.

Results
The mean age of the participants was 38.72±13.46 

years. Among the 227 parents included in this study, 54% 
were female, and 46% were male. Detailed demographic 
characteristics of the participants are presented in Table I. 
No significant differences were observed in the distribution 
of the parents’ gender, age, or education levels (p>0.05).

The distribution of responses to the pre-test and post-
test questions is summarized in Table II. In the post-
test conducted after the educational intervention, the 
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proportion of the correct responses significantly increased 
for the questions numbered 5, 14, 15, 16, 18, and 19 compared 
to the pre-test (p<0.05). Additionally, those participants 
with higher education levels were more likely to answer 
these six questions correctly in the pre-test (p<0.05).

In the pre-test, only 3.5% of the parents (n=8) answered 
all of the questions correctly. This proportion increased 
to 25% (n=56) in the post-test. The mean total score, 
determined by summing the number of correct responses, 
was 7.13±1.91 in the pre-test and 12.21±2.08 in the post-test. 
No statistically significant associations were found between 
gender, age, or educational levels and the pre/post-test 
scores (p>0.05). 56% of the participants demonstrated an 
improvement in their total scores following the educational 
intervention. Results from the satisfaction survey indicated 
that 74% of the parents were satisfied with the educational 
intervention.

Table II. Distribution of responses in pre-test and post-test among parents

Pre-test Post-test
p

Questions Yes 
(%)

No 
(%)

Yes 
(%)

No 
(%)

1. Children’s first primary tooth erupts around 6 months of age. 16 84 24 76 >0.05

2. A child’s first dental visit should occur as soon as the first primary tooth appears. 11 89 16 84 >0.05

3. The first permanent tooth usually erupts around the age of 6 years. 33 67 39 61 >0.05

4. Children should brush their teeth regularly. 52 48 56 44 >0.05

5. Parents should supervise children’s toothbrushing until about the age of 7-8 years. 14 86 68 32 0.02*

6. Teeth should be brushed with non-fluoride toothpaste in children. 54 46 41 59 >0.05

7. Children should brush their teeth at least twice a day. 24 76 28 72 >0.05

8. Each toothbrushing session should last for 2 minutes. 21 79 29 71 >0.05

9. Children should not avoid using dental floss. 19 81 22 78 >0.05

10. Preventive applications like fissure sealants and fluoride varnishes are beneficial for children’s 
dental health. 49 51 53 47 >0.05

11. Treatment of the primary teeth is not necessary. 66 34 61 39 >0.05

12. Habits such as mouth breathing during sleep, thumb sucking, and the prolonged use of 
pacifiers or bottles can impact jaw and tooth development. 43 57 49 51 >0.05

13. Immediate care is required in cases of dental trauma in children. 37 63 42 58 >0.05

14. The first sign of dental caries is the appearance of white spots on teeth. 19 81 56 44 0.01*

15. Sweet foods and drinks should be consumed at times apart from main meals. 71 29 38 62 0.02*

16. Teeth should be cleaned after taking syrups or other medications. 28 72 73 27 0.01*

17. Natural foods such as molasses and honey can contribute to dental caries. 81 19 77 23 >0.05

18. The first primary teeth should be cleaned after every meal once they erupt. 24 76 81 19 0.01*

19. Dental caries do not occur due to breastfeeding. 82 18 33 67 0.03*

20. Regular dental check-ups every 6 months are essential for children. 62 38 70 30 >0.05

*p<0.05 Statistically significant

Table I. Demographic characteristics of parents

n % p

Gender
Female 122 54

0.08Male 105 46

Age (years)

<25 18 8

0.0625-40 101 44.5

>40 108 47.5

Education level

Illiterate 25 11

0.06

Primary/secondary school 54 24

High School 116 51

University or higher 32 14

p<0.05 statistically significant
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Discussion
Oral and dental health issues represent a significant 

and widespread public health challenge globally (1). In 
many countries, including our own, the rising prevalence 
of oral health problems underscores the urgent need for 
the development and implementation of protective and 
preventive strategies. A critical factor influencing the oral 
health of a population is oral health literacy, which plays 
a central role in shaping health behaviors and outcomes 
(2-4). For instance, a study conducted in Tehran explored 
the relationship between parents’ oral health literacy and 
the caries indices of both the parents and their children. The 
findings of that study emphasized the direct correlation 
between increased oral health literacy in parents and 
improvements in both their own oral health and that of 
their children, including reductions in caries indices and 
enhanced oral health behaviors (13).

This evidence underscores the crucial role of improving 
oral health literacy, particularly among parents, in enhancing 
oral health outcomes for both individuals and their 
families. This improvement not only fosters better decision-
making but also strengthens the foundation for healthier 
communities. The importance of targeted educational 
interventions cannot be overstated as increasing both 
awareness and understanding of oral health can lead to 
substantial long-term health benefits, and so reduce the 
prevalence and burden of oral diseases across populations 
(5-7).

Education plays a pivotal role in promoting oral and 
dental health and preventing associated issues. Parents, as 
primary role models in the early development of children, 
significantly influence the establishment of healthy habits, 
including those related to oral hygiene. Thus, parents need 
to possess accurate and comprehensive knowledge of oral 
health to ensure that they can pass this knowledge on to their 
children. Increasing parents’ awareness of the importance 
of oral health is particularly effective in preventing dental 
problems in children. Furthermore, involving parents in 
preventive dental programs, especially those targeting 
dental caries, can lead to improved oral health outcomes at 
the community level (7,8).

Educational programs focused on oral health play a 
critical role in fostering long-term positive health behaviors 
in both parents and their children. By equipping parents with 
the knowledge and skills necessary to educate their children 
about good oral hygiene practices, these programs ensure 
that foundational habits are established early. Furthermore, 

they empower parents to actively monitor their children’s 
oral health practices and provide ongoing reinforcement, 
which is essential for maintaining healthy habits over 
time. As highlighted by Mutluay et al. (16), these programs 
offer a dual benefit: they not only serve as a conduit 
for disseminating vital oral health information directly to 
children but also encourage sustained engagement with 
oral health behaviors beyond the immediate educational 
session. This ongoing involvement of the parents helps 
solidify the integration of these practices into daily routines, 
ultimately improving long-term oral health outcomes. 
Moreover, by fostering a collaborative approach where both 
parents and children are actively engaged in learning and 
practicing proper oral hygiene, such educational initiatives 
contribute to a more holistic approach to health promotion, 
emphasizing the importance of prevention and self-care 
in oral health management. These programs, therefore, 
represent a key strategy in reducing oral health disparities, 
especially when combined with other community-level 
interventions which target both individual and systemic 
barriers to oral health education (16).

This study was designed to assess the level of parental 
knowledge regarding their children’s oral health and to 
evaluate the effectiveness of an oral health education 
program. This study involved the parents of 227 children, 
aged 7-13 years, who attended a university dental clinic 
for routine dental examinations. The initial phase of this 
study involved assessing the parents’ baseline knowledge 
via a pre-test, followed by a targeted educational session 
covering key topics such as oral hygiene, diet, fluoride 
usage, dental development, and the importance of regular 
dental visits. The post-test results revealed a statistically 
significant improvement in the number of correct responses 
(p<0.05), confirming that educational interventions can 
substantially enhance parents’ understanding of essential 
oral health practices. The findings emphasize the critical 
need to identify knowledge gaps regarding oral and dental 
health and to develop targeted educational programs which 
address these deficiencies. Such interventions are essential 
in preventing oral health issues, benefiting not only parents 
but also their children. 

Research indicates that parents should assist their 
children with tooth brushing until the age of 7-8 years, as 
children below this age are often unable to perform this 
task effectively on their own (17,18). In the present study, 
the percentage of correct responses regarding this practice 
increased significantly, from 14% in the pre-test to 68% in 
the post-test.
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Research has demonstrated that primary teeth should be 
cleaned promptly upon eruption, as early implementation 
of oral hygiene practices is critical for the prevention of 
dental complications (19). Early childhood caries have also 
been associated with breastfeeding, particularly in cases 
where proper oral hygiene practices are not adequately 
maintained (19,20). In the present study, the percentage of 
parents who reported cleaning their children’s teeth after 
every meal increased from 24% in the pre-test to 81% in 
the post-test, illustrating the substantial positive impact of 
education on behavioral change.

In the present study, it is noteworthy that the 
percentage of correct responses regarding the usage of 
fluoride toothpaste in children increased from 46% in 
the pre-test to 59% in the post-test. According to clinical 
guidelines, fluoride toothpaste must be used in children 
to effectively prevent early childhood caries and promote 
optimal oral health (21,22). However, despite the provision 
of targeted education, the increase in knowledge on this 
matter was relatively modest. The limited improvement 
observed may be attributed to widespread misinformation 
and misconceptions regarding fluoride usage, exacerbated 
by misleading claims frequently disseminated by social 
media influencers. These sources often share conflicting 
or oversimplified information, which can weaken the 
effectiveness of educational efforts and reinforce 
misconceptions about the safety and benefits of fluoride. A 
focused approach is needed to counter unreliable information 
and promote evidence-based guidelines effectively. 
Addressing this issue requires a multifaceted approach 
which includes integrating evidence-based messaging into 
social media channels, leveraging the influence of credible 
healthcare professionals online, and actively debunking 
common myths about fluoride. By adopting these targeted 
strategies, public health initiatives can effectively combat 
misinformation, enhance knowledge, and promote informed 
decision-making regarding fluoride use and oral health 
practices. This underscores the importance of utilizing social 
media not only as a platform to identify misinformation but 
also as a powerful tool to disseminate accurate, evidence-
based information to a broader audience.

The association between the frequency of sugary 
food intake and the development of dental caries is well-
established in contemporary dental research. Excessive 
consumption of sugar, particularly in frequent or prolonged 
exposure, provides an ideal environment for harmful 
bacteria in the mouth to produce acids which demineralize 
tooth enamel. This process significantly increases the risk 

of caries formation, especially when oral hygiene practices 
are inadequate. Cariogenic food negatively affects oral 
health not only by directly damaging enamel but also by 
altering the oral microbiota, which further accelerates the 
development of dental caries. Given this understanding, 
it is essential to emphasize dietary modifications as a 
fundamental component of caries prevention strategies, 
particularly in educational programs targeting both children 
and their caregivers (23,24). In the present study, the 
percentage of parents who understood the importance of 
consuming cariogenic foods and drinks during main meals 
rather than as snacks increased from 29% in the pre-test to 
62% in the post-test, further emphasizing the effectiveness 
of education in altering dietary habits.

In the present study, according to the satisfaction 
survey, 74% of the parents expressed satisfaction with the 
educational session provided. The observed satisfaction 
rate is favorable; however, it is believed that the level 
of satisfaction with the educational program could have 
been higher had the knowledge assessments not been 
administered to the families. The application of such tests 
may have influenced the participants’ perceptions of the 
program, potentially leading to a less favorable evaluation 
due to test-related stress or discomfort. Consequently, 
future educational initiatives might benefit from focusing 
on the delivery of content without incorporating formal 
assessments, which could enhance overall satisfaction and 
engagement.

Providing oral and dental health education to parents 
not only enhances their knowledge but also ensures the 
transmission of improved oral health practices to their 
children. This is essential for the long-term prevention of 
dental issues. However, to fully understand the lasting 
impact of these interventions, further longitudinal studies 
are required in order to assess how parental education 
affects the incidence of oral health problems in children 
over time. Pediatricians also play a pivotal role in promoting 
and maintaining oral health in children, serving as a vital link 
between general health care and dental care.

Study Limitations

There are several limitations of this study. Firstly, the 
data was limited to the variables measured by the pre-
designed forms and relied on the subjective responses of 
parents. Additionally, since the study participants were 
drawn from those seeking treatment at a university clinic, 
the findings may not be fully representative of the broader 
population. Future research could benefit from a more 
diverse sample in order to enhance the generalizability 
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of the results and provide a clearer understanding of 
the impact of educational interventions across different 
demographic groups.

Conclusion
Oral and dental health education is most effective when 

provided by qualified professionals. In order to enhance 
their effectiveness and accessibility, these programs should 
be systematically planned and expanded. We recommend 
implementing nationwide programs to improve parents’ 
understanding of oral health, focusing on turning this 
knowledge into lasting behavioral changes. Regularly 
scheduled educational sessions would reinforce healthy 
practices and address evolving oral health challenges as 
children develop. Professionally administered, continuous 
interventions are vital in preventing early oral health issues, 
ultimately fostering improved long-term health outcomes 
for future generations.
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Introduction
Newborn babies in neonatal intensive care units (NICUs) 

are exposed to repeated painful interventions. If appropriate 
approaches are not taken to alleviate pain in babies 
exposed to these interventions, permanent neurological 

and behavioral problems may occur in their later life. Not 
providing adequate pain control to those babies who are 
monitored for a long time in the NICU increases this risk. 
These negative consequences of pain may be caused by 
the undesirable effects of drugs such as analgesics and 

A Non-pharmacological Application to Reduce 
Neonatal Pain During Lumbar Puncture Procedure 
in Neonatal Intensive Care: Placing a Pillow on the 
Abdomen
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ABSTRACT

Aim: Lumbar puncture is one of the most common painful procedures which newborn babies encounter during neonatal intensive care follow-
up. It is important to control pain during this procedure. The aim of this study was to show the effects of using a pillow placed in the abdominal 
area as a non-pharmacological application in order to relieve neonatal pain during the lumbar puncture procedure.

Materials and Methods: Forty newborn babies who were monitored in the neonatal intensive care unit of our hospital and received an indication 
for lumbar puncture were included in this study. Babies who underwent lumbar puncture were randomly selected and divided into two groups. 
Lumbar puncture was performed on 20 babies in group 1 by placing a pillow which we had prepared in the abdominal area. In addition, lumbar 
puncture was performed on 20 babies in group 2 without placing a pillow in the abdominal area during lumbar puncture. The vital signs and the 
neonatal infants pain scale pain scores of the two groups were compared.

Results: Forty newborn babies were included in this study. Their average week of birth was 30.61±4.32 (24-38) weeks and their average birth 
weight was 1.531.25±951.34 (640-3.675) grams. Of the babies, 26 (65%) were male and 14 (35%) were female. When the pillow we prepared was 
placed on the abdominal area during lumbar puncture, the pain score was lower, although this difference was not significant.

Conclusion: Placing a pillow on the abdominal area during lumbar puncture, which is one of the painful procedures in neonatal intensive care, 
can be applied as a nonpharmacological method.
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sedatives used for pharmacological intervention, as well as 
failures to prevent pain (1).

The main purposes of evaluating the pain response are; to 
detect the painful condition of the baby, to determine their 
pain levels and to reveal any needs for intervention. Thus, 
evaluating their pain responses aims to avoid inadequate 
or unnecessary treatment (2). There are more than forty 
methods for assessing pain responses in newborns. Of 
these, the neonatal infant pain scale (NIPS) is an assessment 
scale developed for newborns which behaviorally evaluates 
their responses to pain during invasive procedures (3).

Pain management is very important as it has been shown 
that pain in the newborn has permanent consequences. 
There are two types of treatment for pain: Pharmacological 
and non-pharmacological. However, the important thing is 
to reduce and eliminate painful stimuli as much as possible 
rather than treating them. Non-pharmacological methods, 
such as breastfeeding and breast milk, pacifiers, skin-to-
skin contact, positioning the baby, touch, massage, and 
providing painless sensory stimulation with sound and 
smell can effectively reduce discomfort and pain in preterm 
and term babies (4). Positioning and keeping babies in a 
midline flexion posture during painful interventions may 
make it easier for them to calm down. Loosely swaddling 
the baby during interventions has been found to be effective 
on physiological and behavioral pain responses (5).

One of the most common painful procedures which 
newborn babies encounter during NICU follow-up is 
lumbar puncture. It is important to control pain during this 
procedure. 

There are studies on the appropriate positioning of 
newborn babies to reduce pain during lumbar puncture 
(6); however, there is no study in the literature to date 
which investigates the effects on pain of placing a pillow on 
the abdominal region during lumbar puncture in newborn 
babies. In a study conducted in 2009 on the use of a pillow 
in the abdominal region during lumbar puncture in children 
with cancer aged 2-18, although not statistically significant, 
there was less pain and greater satisfaction in those children 
using a pillow (7).

Placing a pillow on the abdomen during a lumbar 
puncture provides lumbar flexion, allows the paravertebral 
muscles to relax, and improves the patient’s position during 
the lumbar puncture, allowing them to maintain a proper 
position and relax. The aim of this study was to show the 
effects of applying a pillow to the abdominal area as a non-
pharmacological application to relieve neonatal pain during 
a lumbar puncture procedure.

Materials and Methods
Forty newborn babies who were monitored in the 

NICU of our hospital and who received an indication for 
lumbar puncture were included in this study. This study was 
approved by the Manisa Celal Bayar University Faculty of 
Medicine Health Sciences Ethics Committee (approval no.: 
20.478.486/1400, date: 15/06/2022).

The inclusion criteria for this study were babies whose 
gestational week was over 28 weeks who required lumbar 
puncture (excluding those who had started antibiotics due 
to symptoms of sepsis or in cases of growth in blood culture 
or in cases where there was no response to antibiotic 
treatment) (8) were included in this study. Informed consent 
forms were obtained from those families who agreed to 
participate in this study.

Babies with congenital vertebral anomalies, major 
congenital anomalies, babies born asphyxiated or babies 
whose general condition was not suitable for lumbar 
puncture (babies with no signs of sepsis for whom 
antibiotic treatment was started after birth, babies with 
thrombocytopenia, babies with damaged skin integrity in the 
area to be punctured and babies with a meningomyelocele 
sac) were not included in this study. 

The babies were randomized by a sealed envelope 
method and divided into two groups according to the 
method of lumbar puncture.

Lumbar puncture was performed on the babies in 
group 1 by placing a pillow which we had prepared in the 
abdominal area. Lumbar puncture was performed on the 
babies in group 2 without placing a pillow in the abdominal 
area during lumbar puncture. The pillows used were made 
separately for each baby by the same nurse, using bonnet 
material filled with cotton. 

The bonnet and cotton used to prepare the pillow were 
disposable. Pillows were prepared in sizes appropriate 
for the baby’s weight and abdominal circumference. The 
lumbar puncture procedure was performed in accordance 
with the rules of the aseptic technique (Figures 1, 2).

Each baby was monitored during lumbar puncture. Their 
heart rate, respiratory rate, perfusion index, and blood pressure 
were measured and recorded before (one minute before), 
during, and after (one minute after) the lumbar puncture. The 
NIPS pain scale was used by the same nurse before, during, 
and after the lumbar puncture (9). The  NIPS pain score was 
calculated according to facial expression, crying, breathing 
pattern, arm movement, leg movement, and alertness. NIPS 
pain scores >3 indicate the presence of pain (Table I).
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Figure 1. Lumbar puncture was performed on the babies by placing a pillow which we had prepared in the abdominal area. The pillows used were 
made separately for each baby by the same nurse, using bonnet material filled with cotton. The bonnet and cotton used to prepare the pillow were 
disposable. Pillows were prepared in sizes appropriate for the baby’s weight and abdominal circumference

Figure 2. Lumbar puncture was performed on the babies by placing a pillow in the abdominal area. The lumbar puncture procedure was performed in 
accordance with the rules of the aseptic technique

Table I. NIPS

Parameters  0 point 1 point 2 point

Facial expression Relaxed Contracted -

Cry Absent Mumbling Vigorous

Breathing Relaxed Different than basal -

Arms Relaxed Flexed/stretched -

Legs Relaxed Flexed/stretched -

Alertness Sleeping/calm Uncomfortable -

>3 points: Pain

NIPS: Neonatal infant pain scale 
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The vital signs and pain scores of the two groups were 
compared.

Statistical Analysis

Statistical analysis was performed with SPSS 25. The 
Mann-Whitney U test was used to compare continuous 
variables, and the chi-square test was used to compare 
categorical variables. Statistical significance was determined 
as p<0.05.

Results
When the demographic characteristics of the babies 

included in this study were examined, their average 
gestational age was 30.61±4.32 (24-38) weeks, their average 
birth weight was 1.531.25±951.34 (640-3.675) grams, their 
average birth length was 39.50±7.72 (29.0-52.5) cm, and their 
average head circumference was 27.89±4.02 (23-36) cm. Of 
the babies, 26 (65%) were male and 14 (35%) were female.

The demographic and antenatal characteristics of group 
1, in which a pillow was placed during lumbar puncture, and 
group 2, in which a pillow was not placed during lumbar 
puncture, are shown in Table II. There was no significant 
difference between the demographic and antenatal 
characteristics of the groups (Table II).

No significant difference was detected between 
respiratory support and nutrition during lumbar puncture 
of groups 1 and 2. The clinical features are shown in Table III.

In the comparison between groups 1 and 2, no significant 
difference was found in the vital signs (heart rate, respiratory 
rate, blood pressure) or NIPS pain scores before, during 
and after lumbar puncture; although no significance was 
detected, the heart rate, respiratory rate, blood pressure 
and NIPS pain scores of group 1 were lower than group 2 
(p>0.05) (Table IV).

Table II. Comparison of demographic characteristics of patients in groups 1 and 2

Group 1 (n=20) Group 2 (n=20) p value 

Gestational age (weeks) 30.10±3.95 (25-36) 30.90±4.99 (24-38) 0.696

Birth weight (g) 1357.50±617.41 (680-2875) 1705.29±1209 (640-3975) 0.429

Birth length (cm) 39.40±6.43 (30-50) 39.61±9.36 (29.0-52.5) 0.955

Birth head circumference (cm) 27.65±3.19 (23-34) 28.16±4.97 (23-36) 0.789

Gender, n
-Female
-Male

8
12

6
14

0.639

Mode of birth, C/S, n 20 18 0.305

Apgar 1st 7 (6-9) 8 (6-10) 0.327

Apgar 5th 8 (8-10) 9 (8-10) 0.137

Maternal age 27.40±3.20 (19-44) 25.77±5.71 (23-32) 0.450

Number of maternal pregnancies, n 3 (1-5) 2 (1-4) 0.278

Number of maternal births, n 2 (0-3) 1 (0-3) 0.271

g: Gram, cm: Centimeter, C/S: Cesarean section

Table III. Comparison of clinical findings of patients in groups 1 and 2

Group 1 (n=20) Group 2 (n=20) p value

The day the lumbar puncture was made 40.80±26.51 (6-67) 29.50±37.71 (5-119) 0.448

Sepsis, n
-Clinic
-Proven

4
16

10
10

0.307

Meningitis, n 0 0 1

Respiratory support when lumbar puncture is performed, n
-Room air
-Non-invasive ventilation
-Intubate, mechanical ventilation

10
8
2

12
6
2

0.981
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Babies who have a pillow placed on their abdomen 
during a lumbar puncture tend to be more relaxed before, 
during, and after lumbar puncture.

Discussion
The purposes of evaluating pain response are; to detect 

painful conditions of the baby, to determine pain levels 

and to reveal any needs for intervention. Thus, the aim 
is to avoid inadequate or unnecessary treatment. Within 
the scope of the neonatal pain control program of the 
American Academy of Pediatrics and the Canadian Pediatric 
Association, both routinely and at regular intervals, it is 
recommended to evaluate both before and after painful 
interventions (2). More objective evaluation can be achieved 

Table IV. Babies in groups 1 and 2’s comparison of vital signs and pain scores before, during and after LP 

Lumbar puncture before Group 1 (n=20) Group 2 (n=20) p value

HR (min) 146.40±14.40 (121-172) 153±8.93 (142-168) 0.234

RR (min) 55.40±1.89 (52-58) 57.40±2.11 (56-62) 0.059

PI 0.91±0.30 (0.1-1.1) 0.69±0.25 (0.1-1) 0.095

SBP (mmHg) 68.77±6.97 (57-84) 75.11±12.74 8 (61-94) 0.209

DBP (mmHg) 41.33±9.88 (32-60) 47.44±11.69 (31-64) 0.249

MBP (mmHg) 52.00±7.64 (43-68) 57.88±9.84 (41-69) 0.176

NIPS pain score 0 0.30±0.94 (0-3) 0.331

Lumbar puncture during

HR (min) 167.10±18.81 (143-212) 168.20±8.13 (156-178) 0.867

RR (min) 57.20±3.67 (52-64) 60.40±4.69 (54-68) 0.107

PI 0.83±0.36 (0.26-1.40) 0.67±0.35 (0.08-1.20) 0.320

SBP (mmHg) 74.87±12.36 (54-90) 85.00±17.00 (68-120) 0.195

DBP (mmHg) 49.25±16.48 (24-74) 49.50±10.70 (39-71) 0.972

MBP (mmHg) 56.62±9.70 (43-76) 64.12±16.50 (41-90) 0.287

NIPS pain score 1.90±1.44 (0-5) 2.40±1.34 (1-5) 0.435

Lumbar puncture after

HR (min) 155.60±21.15 (108-181) 160.20±19.34 (117-184) 0.618

RR (min) 56.80±4.54 (52-68) 59.20±3.91 (54-66) 0.221

PI 0.97±0.41 (0.48-1.80) 0.66±0.22 (0.4-1) 0.054

SBP (mmHg) 77.11±10.81 (60-91) 77.88±7.57 (67-89) 0.862

DBP (mmHg) 46.11±5.84 (38-56) 47±5.72 (38-53) 0.749

MBP (mmHg) 55.11±4.67 (46-59) 58.22±8.01 (45-70) 0.329

NIPS pain score 1.10±1.28 (0-4) 1.30±0.94 (0-3) 0.697

LP: Lumbar puncture, HR: Heart rate, RR: Respiratory rate, PI: Perfusion index, SBP: Systolic blood, DBP: Diastolic blood pressure, MBP: Mean blood pressure, NIPS: 
Neonatal infant pain scale

Table III. Continued

Group 1 (n=20) Group 2 (n=20) p value

Nutrition when lumbar puncture is performed, n
-Total parenteral nutrion
-Total parenteral nutrion+enteral
-Enteral
-Oral

6
4
6
4

4
8
6
2

0.717

Hospital stay (day) 84.33±40.97 (18-141) 75.80±54.44 (14-162) 0.707

Mortality, n 0 2 0.330
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by using structured methods in the evaluation of pain 
in newborns. These structured methods are versatile, 
therefore, it is preferable to include several physiological, 
behavioral or other variables. Painful interventions cause 
physiological changes such as an increase in heart rate, 
blood pressure, respiratory rate and a decrease in oxygen 
saturation, changes in respiratory rhythm, and changes 
in skin color (3). Along with these changes, there are 
changes in crying, facial expressions (frowning, squinting, 
nasolabial wrinkles and opening of the mouth), hand and 
body movements, and muscle tone (10). Although the 
changes observed in preterm babies are parallel to those in 
term babies, they may be more subtle (11).

The “premature infant pain profile (PIPP)”, the “crying, 
requires oxygen saturation, increased vital signs, expression, 
sleeplessness”, the “NIPS”, and the “neonatal pain agitation 
and sedation scale (N-PASS)’’ are used in the evaluation 
of pain responses in newborns. There are many methods 
available, such as N-PASS and the “Neonatal Facing Coding 
System” (2).

NIPS, which was developed by Lawrence et al. (12) in 
1993, is a method which is suitable and frequently used to 
evaluate procedural pain in premature and term babies.

One of the most common painful procedures which 
newborn babies encounter during their stay in the NICU 
is lumbar puncture. It is important to control pain during 
lumbar puncture.

Pain management is very important as it has been shown 
that pain in the newborn has permanent consequences. 
There are two types of treatment for pain: Pharmacological 
and non-pharmacological. However, the important thing is 
to reduce and eliminate painful stimuli as much as possible 
rather than treating them. Non-pharmacological methods, 
such as breastfeeding and breast milk, pacifiers, skin-to-
skin contact, positioning the baby, touch, massage, and 
providing painless sensory stimulation with sound and 
smell, can effectively reduce discomfort and pain in preterm 
and term babies (4). Positioning and keeping babies in a 
midline flexion posture during painful interventions may 
make it easier for them to calm down. Loosely swaddling 
the baby during interventions has been found to be effective 
on physiological and behavioral pain responses (5).

It has been stated that changing their position provides 
significant comfort to newborns. Change of position is a 
practice which prevents the development of pain, reduces 
acute pain, increases blood circulation, and prevents muscle 
contraction and spasm (13). During painful procedures, 
keeping babies in a midline flexion posture and loose 

enough to allow them to put their hands to their mouths 
may make it easier for them to calm themselves (1). In the 
study by Çağlayan and Balcı (14) in which they evaluated 
pain scores during blood collection from the heel of 41 
preterm newborns born under the 37th gestational week in 
both routine and fetal positions (facilitated tucking), those 
babies in the fetal position had lower pain scores. In the 
study conducted by Lopez et al. (15) with 42 preterm babies, 
the PIPP pain score was evaluated in order to determine the 
effectiveness of the fetal position on relieving pain during 
venous intervention, and the pain scores of the positioned 
group were found to be significantly lower than the control 
group.

Many studies have shown the benefits of non-
pharmacological treatments, such as sucrose and kangaroo 
care, in reducing pain scores in newborns during mildly 
painful routine procedures (16). Skin-to-skin contact with 
the mother is an effective method of pain treatment 
during simple interventions (17). When glucose or sucrose 
is applied together with kangaroo care, it reduces neonatal 
pain related to minor procedures more than either of them 
alone (18). Other effective methods include vanilla scent 
and manual swaddling by the parent during interventions 
(19). It has been observed that sensory stimulation provided 
by massage, talking, eye contact, and/or perfume smell, 
when used together with glucose, provides more effective 
analgesia than using a pacifier with glucose (20). It was 
determined that using pacifiers, rocking and swaddling were 
the most effective methods in reducing pain (21). There are 
studies showing that visual stimulation consisting of touch, 
massage, talking, listening to music and in-utero sounds, 
and moving toys may have pain-reducing effects (22).

Before lumbar puncture procedure, non-drug pain 
control methods (such as sugary solutions, pacifiers, and 
breast milk) which are appropriate to the patient’s clinic 
should be applied. If there is enough time, local anesthetic 
cream can be applied. There are also centers where 
subcutaneous lidocaine injection is performed (23). Before 
starting a painful procedure such as lumber puncture, 
the baby should be made to feel comfortable and safe, 
and disturbing sounds and lights should be avoided. In 
accordance with this, the baby can be fixed with a loose 
cover or by gently giving the baby’s hand or foot a flexion 
posture (1).

The most common positions used to perform lumbar 
puncture are the lateral decubitus and sitting position. 
However, it is uncertain which position best improves 
patient outcomes. Most study participants were term 
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newborns (24). A study found that lumbar puncture 
performed in the prone position was safe, effective, and 
comfortable in premature and low birth weight infants (6).
In a questionnaire study to evaluate the lumbar puncture 
procedure in neonates in Spanish hospitals examining the 
materials used and sedation-analgesia, the most commonly 
used measures were topical anesthetics (90.3%) and 
sucrose (82.2%). Other non-pharmacological interventions 
(aspiration, comfort measures, breastfeeding) were used at 
a rate of 7% (25).

In our study, it was thought that the baby would feel 
safer and more comfortable in the flexion position and with 
a pillow placed on the baby’s abdomen before the lumbar 
puncture procedure. It was observed that the baby’s vital 
signs, heart rate, respiratory rate, blood pressure and pain 
score, before, during and after lumbar puncture, were lower 
in the group in which the pillow was placed compared to 
the group in which the pillow was not placed, although 
not significantly. This practice has not been seen among 
the non-pharmacological methods used to reduce pain 
in neonatal lumbar puncture attempts in the literature. 
There is no study on this subject to date. There is sufficient 
evidence to support the use of non-pharmacological 
interventions, particularly breastfeeding, sweet-tasting 
solutions, and skin contact, as primary strategies for pain 
management during common needle puncture procedures. 
Music therapy, sensory saturation, rocking and holding, 
swaddling, appropriate positioning, pacifier retention, 
facilitated compression, and nonnutritive sucking are 
recommended for acute pain management in infants (5). 
Further research comparing individual non-pharmacological 
pain management interventions and their combined effects 
for commonly performed painful procedures in NICUs, such 
as lumbar puncture, is needed.

Conclusion
As a result of this study, placing a pillow on the baby’s 

abdomen during lumbar puncture may be considered as a 
non-pharmacological intervention which can be used to 
alleviate the infant’s pain response. 
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Introduction

Invasive group A Streptococcus (iGAS) infections include 

bacteremia, pneumonia, osteomyelitis, septic arthritis, and 

any other infections in which GAS is isolated from a normally 

sterile body site. These infections also include necrotizing 
fasciitis (1). The clinical spectrum of iGAS disease in children 
differs from that in adults (2).

After the onset of the coronavirus disease-2019 (COVID-
19) pandemic in March 2020, significant behavioral changes 

ABSTRACT

Aim: The aim of this study was to evaluate the impact of the coronavirus disease-2019 pandemic on the invasive group A Streptococcus (iGAS) 
infections in children. We also aimed to assess the demographic and clinical characteristics, and treatment outcomes of children with iGAS 
infections.

Materials and Methods: We conducted a retrospective analysis of the medical records for pediatric patients aged 1 month to 18 years who 
were diagnosed with iGAS infections and followed by a single pediatric infectious diseases department from January 2010 to December 2021. 
The study period was divided into two periods: the pre-pandemic period (January 2010-February 2020) and the pandemic period (March 
2020-December 2021). 

Results: A total of 40 patients (60% female) with a median age of 8 years (1-17 years) were included in this study. Among these, 20 had 
bacteremia, 13 patients had necrotizing soft tissue infection, 4 had pneumonia and empyema, 2 had septic arthritis, and 1 had acute bacterial 
meningitis. Two patients developed streptococcal toxic shock syndrome. In 6 patients, varicella infection, and in 4 patients, influenza infection 
preceded iGAS infection. The distribution of patients by year was as follows: 2 patients in 2010, 2011, and 2012; 3 in 2013; 0 in 2014; 4 in 2015; 6 
in 2016 and 2017; 7 in 2018; and 8 in 2019, indicating a progressive increase in iGAS cases towards the last years of the pre-pandemic period. No 
cases were observed during the pandemic period. Three patients died.

Conclusion: Our study found that the number of iGAS cases progressively increased in the last years of the pre-pandemic period, while no 
cases were observed during the pandemic period. This may be attributed to a reduction in GAS transmission due to the preventive measures 
implemented during the pandemic, as well as a decrease in the incidence of infections such as influenza and varicella, which are significant risk 
factors for iGAS.
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occurred in society. Many countries adopted hygienic 
measures such as handwashing and widespread face 
masking, along with school closures and social distancing. 
These actions led to notable shifts in the epidemiology 
of viral and bacterial infections (3). iGAS infections have 
been associated with antecedent viral infections, such as 
varicella and influenza (1). Therefore, the number of new 
diagnoses for various infectious diseases was impacted by 
the pandemic. Our aim was to evaluate the impact of the 
COVID-19 pandemic on the number of iGAS infections in 
children. We also aimed to assess the demographic and 
clinical characteristics, and treatment outcomes of these 
children.

Materials and Methods
Pediatric patients aged 1 month to 18 years, admitted to 

Gazi University Hospital with iGAS infection between January 
2010 and December 2021, were analyzed retrospectively. 
This study was approved by the Gazi University Clinical 
Research Ethics Committee Non-Interventional Research 
(decision no.: 226, dated: 20.03.2023). The study period was 
divided into two periods: the pre-pandemic period (January 
2010-February 2020) and the pandemic period (March 
2020-December 2021). We collected data from medical 
records, the infectious diseases consultation database, and 
the microbiology laboratory database regarding the patients’ 
demographics (age, sex), admission dates, infection sites, 
risk factors, presenting symptoms, laboratory findings, 
culture results, antimicrobial treatments, the need for 
surgical drainage, complications [e.g., Streptococcal toxic 
shock syndrome (STSS)], and mortality. iGAS infections 
were defined as bacteremia, pneumonia, necrotizing soft 
tissue infection, or any other infection associated with the 
isolation of GAS from a normally sterile site (1).

Microbiological Methods

Tissue samples were inoculated onto blood and eosin-
methylene blue agar. The aerob/anaerob blood culture 
bottles were incubated for 5 days in BacT/Alert System 
(Biomeriux, France). The growing microorganism was 
identified using matrix-assisted laser desorption-ionization 
time-of-flight mass spectrometry (Biomeriux, France). 
Antibiotic susceptibility testing for the bacteria identified 
as GAS was performed using the Vitek 2 automated system 
(Biomeriux, France).

Statistical Analysis

Statistical analyses were performed using Statistical 
Package for the Social Sciences 21 (SPSS 21) (IBM SPSS 

Inc, Chicago, IL, USA). Data were analyzed by frequency 
and percentage (%) for qualitative variables, and median, 
minimum, and maximum values for quantitative variables. 
The Mann-Whitney U test was used to compare the median 
age values between the groups with and without bacteremia. 
Statistical significance was set at p<0.05.

Results
We identified 40 children (n=24; 60% female) with 

laboratory-confirmed iGAS infections during the study 
period. The median age was 8 years (range 1-17 years). The 
distribution of patients by year was as follows: 2 patients in 
2010, 2011, and 2012; 3 in 2013; 0 in 2014; 4 in 2015; 6 in 2016 
and 2017; 7 in 2018; and 8 in 2019, indicating a progressive 
increase in iGAS cases towards the last years of the pre-
pandemic period (Figure 1). Of these patients, 20 (50%) 
patients had bacteremia, 13 (32.5%) had necrotizing soft 
tissue infection, 4 (10%) had pneumonia and empyema, 2 
(5%) had septic arthritis, and 1 (2.5%) had acute bacterial 
meningitis (Figure 1).

Bacteremia was present in 20 (50%) of 40 patients; 
12 (60%) patients with bacteremia had a source of skin 
and/or soft tissue infection, and 8 (40%) patients had 
bacteremia without a focus. The median age of those 
patients with bacteremia was 4 years (range: 1-8 years), 
which was significantly lower than that of those patients 
without bacteremia (median age 9 years, range: 3-17 years) 
(p=0.02).

In 6 (15%) patients, varicella infection, and in 4 (10%) 
patients, influenza infection preceded iGAS infection. Two 
(5%) patients met the criteria for STSS; one had pneumonia 
and empyema, while the other had a retropharyngeal 
abscess. Both patients presented to our hospital with 
septic shock and rapidly developed multiple organ failure, 
resulting in death within 24 hours. Both patients were 
previously healthy and had no underlying diseases.

Figure 1. Annual numbers of children with invasive group A Streptococcal 
infections from 2010 to 2021
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GAS meningitis was seen in a 7-year old boy who had 
a prior varicella infection and perforated otitis media. He 
presented with fever, headache, and signs of meningeal 
irritation. Cerebrospinal fluid (CSF) analysis revealed 1,250 
cells/mm3 with a glucose and protein concentrations of 
20 and 232 mg/dL, respectively. Empiric treatment with 
intravenous (IV) ceftriaxone (100 mg/kg per day) and 
vancomycin (60 mg/kg per day) was initiated. A Gram 
stain of the CSF showed Gram-positive cocci, and CSF 
culture grew GAS (sensitive to penicillin). Blood and throat 
cultures remained negative. Vancomycin was discontinued, 
and since IV penicillin was not available at the hospital, the 
treatment was completed with ceftriaxone for 10 days. The 
patient was discharged in good condition on the 11th day of 
hospitalization.

The median white blood cell count was 15,670/mm3 

(790-42,000/mm3) and C-reactive protein was 160 mg/L 
(40-240 mg/L). The median length of stay in hospital was 10 
days (1-30 days). Four (10%) patients were admitted to the 
pediatric intensive care unit.

All patients were treated with antibiotic 
treatment: ampicillin-sulbactam+clindamycin (23 
patients), ceftriaxone+clindamycin (10 patients), 
ceftriaxone+vancomycin (5 patients), and 
cefepime+teicoplanin (2 patients). Empiric treatment with 
cefepime+teicoplanin was initiated in 2 patients (1 patient 
with a retropharyngeal abscess and STSS, and another with 
necrotizing soft tissue infection with bacteremia) after a 
first dose of ampicillin- sulbactam+clindamycin, before the 
culture results were available. Both patients experienced 
rapid clinical deterioration, renal insufficiency, and eventual 
mortality. 

All isolates were sensitive to penicillin. Clindamycin 
resistance was present in 7 (17.5%) patients, while 
erythromycin resistance was identified in 2 (5%) patients. 

IV immunoglobulin was administered in 2 (5%) patients. 
Fifteen (37.5%) patients (13 with necrotizing soft tissue 
infection, 2 with septic arthritis) required a surgical 
procedure. Mortality was observed in 3 (7.5%) patients: 2 
patients with STSS and 1 patient with a necrotizing soft 
tissue infection with bacteremia.

Discussion
In our study, we found that the number of iGAS cases 

increased progressively during the pre-pandemic period, 
while no cases were observed during the pandemic. 
This situation may be attributed to a reduction in GAS 
transmission due to the preventive measures implemented 
during the pandemic, as well as a decline in the incidence 

of infections such as influenza and varicella, which are 
significant risk factors for iGAS.

Similarly, data from the centers for disease control and 
prevention indicate that the number of reported iGAS cases 
in the United States remained high between 2015 and 2019, 
with annual rates of 100 to 200 cases. In 2020, during the 
pandemic, only 74 cases were reported, a decrease that 
may also be linked to COVID-19 pandemic measures such 
as isolation and infection control (4). A study conducted 
in the Netherlands evaluated the pre-pandemic and post-
pandemic periods, and found that, similar to our study, no 
cases of iGAS were reported during the pandemic in 2020. 
However, a significant increase in cases was observed during 
the post-pandemic period (5).

Clinicians in several European countries and the United 
States have reported an increase in cases of iGAS infections 
in children after overall low incidence rates during the 
years of the COVID-19 pandemic (6,7). This increase is 
thought to be associated with an increased circulation of 
respiratory viruses which predispose individuals to GAS 
infection following the relaxation of COVID-19 measures. 
This increase may also indicate that the incidence of iGAS 
infections has returned to levels which were observed in the 
pre-pandemic period (8).

Previous reports have identified the skin as a potential 
source for GAS bacteremia (9,10). In our findings, 60% of 
the patients with bacteremia had skin and/or soft tissue 
infections as a predisposing factor, which is consistent 
with previous studies. Additionally, it has been reported 
that varicella and influenza infections are among the main 
predisposing factors in children, and our study supports this 
conclusion (5,11).

GAS is highly susceptible to beta-lactam antibiotics. 
However, clinical failures can occur with penicillin treatment 
alone, particularly in patients with iGAS infections 
in which a larger number of bacteria may be present 
(12,13). Clindamycin may be a more effective agent for the 
treatment of iGAS infections than penicillin, as its efficacy 
is not impacted by inoculum size or the stage of growth 
(12-14). Additionally, clindamycin suppresses bacterial toxin 
production (14). However, clindamycin should not be used 
as a monotherapy, because it is not bactericidal, and GAS 
resistance to clindamycin is rising in certain geographic 
areas (1). Therefore, a combination of penicillin/beta-lactam 
antibiotics and clindamycin is recommended for the initial 
treatment of iGAS infections (15). In our study, 82.5% of the 
patients were treated with a combination of clindamycin 
and beta-lactam antibiotics.

Atay Ünal et al. 
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According to our study findings, the overall mortality 
rate was 7.5% (3 out of 40 children). In various studies 
conducted in different countries, mortality rates have 
ranged from 2% to 8% (16,17).

Study Limitations

This study has several limitations. First, as a single-
center study, the findings may not be generalizable to other 
regions or healthcare settings with different epidemiological 
patterns. Second, the relatively small sample size limits the 
statistical power and the ability to detect subtle trends in 
iGAS incidence. Additionally, the absence of cases during 
the pandemic period may be influenced by changes in 
healthcare-seeking behavior, diagnostic practices. Lastly, 
the study did not assess potential changes in circulating 
GAS strains or the impact of variations in antibiotic use, 
which could have influenced the observed trends. Future 
multicenter and prospective studies are needed to validate 
these findings and further explore the factors influencing 
iGAS epidemiology.

Conclusion
Our study revealed a progressive increase in iGAS 

cases during the pre-pandemic years, while no cases were 
observed during the pandemic period. This decrease may 
be attributed to a reduction in GAS transmission due to 
pandemic-related preventive measures, as well as a decline 
in the incidence of infections such as influenza and varicella, 
which are important risk factors for iGAS. Prospective 
surveillance studies are needed in order to better evaluate 
any changes in the epidemiology of iGAS infections.
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Introduction
Nephrolithiasis, a condition once considered rare in 

pediatric populations, has emerged as a significant clinical 
concern (1). Among its various forms, infantile microlithiasis, 
defined as kidney stones smaller than 3 mm, poses unique 
challenges for diagnosis and management. This condition is 
often asymptomatic but carries potential risks for recurrent 

urinary tract infections (UTIs), hematuria, and long-term 
renal dysfunction if left untreated (2,3).

Congenital anomalies of the kidney and urinary tract 
(CAKUT) are frequently implicated in the pathogenesis of 
microlithiasis. Structural abnormalities such as ureteropelvic 
junction obstruction (UPJO) and vesicoureteral reflux (VUR) 
create a conducive environment for stone formation due 
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ABSTRACT

Aim: Infantile microlithiasis, defined as kidney stones smaller than 3 mm, is a multifactorial condition associated with genetic, environmental, 
and anatomical factors. Congenital anomalies of the kidney and urinary tract (CAKUT) are among the major structural anomalies linked to 
microlithiasis. This study investigated the prevalence of microlithiasis in infants with CAKUT and explored associated clinical and biochemical 
characteristics.

Materials and Methods: This retrospective study included 148 infants diagnosed with microlithiasis via ultrasonography at a single center in the 
prior 2 years. Demographic data, biochemical findings, and imaging results were analyzed. CAKUT anomalies, including ureteropelvic junction 
obstruction (UPJO) and vesicoureteral reflux (VUR), were documented. Follow-up data covering 12 months were reviewed in order to assess 
stone persistence and complications.

Results: Among the 148 infants, 56% were male. CAKUT anomalies were identified in 16 cases (10.8%), with UPJO being the most common 
(87.5%). Stones were detected incidentally in 82.4% of cases, while symptomatic presentations included urinary tract infections (9 cases) and 
hematuria (3 cases). Persistent stones were observed in 7.4% of patients during follow-up, primarily in those with structural anomalies. A family 
history of nephrolithiasis was reported in 72% of cases, and all patients received vitamin D supplementation.

Conclusion: Infants with microlithiasis demonstrate a notable association with CAKUT, particularly UPJO and VUR. Routine biochemical 
and imaging evaluations, coupled with long-term follow-up, are crucial for identifying at-risk patients and preventing complications. 
Multidisciplinary approaches are essential for optimizing outcomes in this population.

Keywords: CAKUT, infant, microlithiasis, pediatric, urinary anomalies
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to urinary stasis (4,5). Environmental factors, including 
vitamin D supplementation and inadequate hydration, 
further exacerbate this risk (6).

Understanding the epidemiology and clinical 
characteristics of microlithiasis in infants, particularly in 
the context of CAKUT, is crucial. This study aimed to provide 
insights into the prevalence of microlithiasis in infants with 
CAKUT and highlight associated clinical and biochemical 
profiles (7).

Materials and Methods
This retrospective study was conducted at a single 

tertiary pediatric care center. A total of 148 infants 
diagnosed with microlithiasis via ultrasonography were 
included. The study period spanned from January 2015 to 
December 2022. The inclusion criteria comprised infants 
with ultrasonographically confirmed microlithiasis (≤3 
mm) and adequate clinical and biochemical data. The 
exclusion criteria included those patients with incomplete 
records or underlying systemic diseases unrelated to urinary 
anomalies.

Data Collection

Patient demographic details, including their age and 
gender, were recorded. Biochemical analysis included serum 
calcium, phosphate, parathyroid hormone, and the urine 
calcium/creatinine ratio. Imaging findings, including the 
presence of urinary anomalies, such as UPJO and VUR, were 
reviewed.

Follow-up

All patients were monitored for at least 12 months in 
order to assess stone persistence and complications such as 
UTIs or obstructive uropathy. Outcomes were categorized 
as stone resolution, persistence, or progression.

Statistical Analysis

The SPSS package program (IBM SPSS Statistics for 
Windows, version 25.0. Armonk, NY: IBMCorp, 2017) was used 
for statistical analysis. Variables with normal distributions 
are shown as mean values with standard deviation, variables 
with abnormal distribution are shown as median (range), 
and the rest are expressed as frequency. The chi-square 
test was used to compare categorical variables between 
groups. The Kolmogorov-Smirnov test was used to evaluate 
the normal distribution of continuous variables between 
groups. All parameters were distributed abnormally, so they 
were evaluated by the Mann-Whitney U test. For this study, 
p<0.05 was considered statistically significant.

Ethics Statement

This study was conducted in compliance with the 
Declaration of Helsinki (2013 revision). Ethical approval was 
obtained from the İzmir Bakırçay University Non-Invasive 
Clinical Research Ethics Committee (approval no.: 1558, 
date: 17.04.2024). Informed consent was waived due to the 
retrospective nature of this study.

Results
Among the 148 infants included in this study, 56% were 

male. Their mean age at diagnosis was 10.2 months (range: 
2-24 months). The majority of microlithiasis cases (82.4%) 
were detected incidentally during routine ultrasonography 
evaluations. Symptomatic presentations included UTIs in 9 
patients and gross hematuria in 3 patients (5,7).

Associated Urinary Anomalies

Urinary tract anomalies were identified in 16 cases 
(10.8%). UPJO was the most common anomaly, accounting 
for 87.5% of these cases. VUR was observed in the remaining 
patients (7).

Biochemical Analysis

Patients were evaluated for the presence of hypercalciuria 
based on reference values determined by months in Turkish 
children (8). Biochemical evaluation revealed hypercalciuria 
in 32% of the patients. Elevated serum calcium and 
parathyroid hormone levels were observed in 14% and 10% 
of the cohort, respectively. Vitamin D supplementation was 
reported in all cases, with 18% receiving doses higher than 
recommended (6,9).

Laboratory analysis results of the patients are shown in 
Table I.

Follow-up Outcomes

After 12 months of follow-up, stone resolution was 
noted in 72% of the cases, while 7.4% exhibited persistent 
stones. Persistent stones were significantly associated with 
structural anomalies such as UPJO and VUR. Complications 
during follow-up included recurrent UTIs in 8 patients and 
worsening hydronephrosis in 2 patients (10).

Discussion
Although infantile microlithiasis is often asymptomatic, 

it presents significant challenges due to its association 
with long-term renal complications, especially when 
accompanied by CAKUT. The anatomical anomalies of 
CAKUT, such as UPJO and VUR, lead to urinary stasis, 
creating a favorable environment for stone formation (11,12). 
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The high prevalence of UPJO observed in the studied cases 
supports previous research linking CAKUT to pediatric 
kidney stones (13,14).

The persistence of stones in cases with structural 
anomalies highlights the importance of timely and 
appropriate interventions. For instance, studies have 
shown that surgical correction of UPJO not only improves 
urinary flow, but also reduces the risk of stone formation 
(14). Moreover, advanced diagnostic techniques have 
facilitated the identification of such anomalies, enabling 
the development of tailored approaches which address 
individual patients’ needs (4).

The biochemical abnormalities observed in this study 
further emphasize the multifactorial nature of microlithiasis. 
Hypercalciuria, observed in nearly one-third of our patients, 
is a well-known cause of stone formation. This finding aligns 
with studies emphasizing the synergistic role of metabolic 
factors and structural anomalies in pediatric stone disease 
(15). As this study was retrospective and evaluated from a 
pediatric urology perspective, only calcium and creatinine 
were measured in spot urine. One of the most important 
limitations of our study was that metabolic screening 
was not performed. Additionally, excessive vitamin D 
supplementation was noted in 18% of our cases, suggesting 
a potential contribution to hypercalciuria in susceptible 
infants, though this remains a topic for further investigation 
(16).

The resolution of stones in 67% of cases suggests 
that infantile microlithiasis can often be a transient 
condition. However, the persistence of stones in some 
patients underscores the importance of a patient-centered 

approach to follow-up and treatment. Proper hydration 
adjusted to body weight, low-oxalate diets, and periodic 
ultrasonographic follow-ups can lead to significant 
improvements in stone size and outcome (17,18).

These findings highlight the importance of routine 
screening for CAKUT in those infants diagnosed with 
microlithiasis. Advanced ultrasonography and voiding 
cystourethrography are valuable tools for the early detection 
of underlying anomalies (17). Early diagnosis is critical, 
as studies have demonstrated that timely identification 
and intervention can significantly slow the progression 
of nephrolithiasis and prevent associated complications. 
Structured follow-up and treatment protocols in infants 
with CAKUT have been shown to reduce recurrent stone 
formation and severe complications (11,12).

Injeyan et al. (18) reported that hydration plays a critical 
role in preventing stone formation, especially in those 
infants with CAKUT. They found that fluid intake increased 
in those infants with recurrent urinary stones. Their study 
emphasized that maintaining optimum urine output 
reduces the supersaturation of lithogenic substances such 
as calcium oxalate and uric acid (17). Adequate hydration 
has also been shown to prevent recurrent stones and 
alleviate urinary stasis in CAKUT patients. Regular fluid 
intake prevents crystal aggregation and dilutes solutes in 
urine, making it a cornerstone of pediatric nephrolithiasis 
management.

In addition to hydration, individualized management 
strategies, including dietary modifications and careful 
monitoring of vitamin D supplementation, are essential in 
reducing metabolic risks and preventing stone growth or 
even promoting spontaneous passage (15,16).

The strengths of this study lie in its use of robust 
imaging and biochemical analyses to elucidate the 
relationship between CAKUT and microlithiasis. High-
resolution ultrasonography allowed for the precise 
identification of structural anomalies, while metabolic 
evaluations underscored the interplay between anatomical 
and biochemical factors. These approaches offer valuable 
insights into the multifactorial nature of stone formation 
in infants (11-16).

Study Limitations

However, the retrospective design and single-center 
setting of our study may limit its generalizability. Multicenter, 
prospective studies are needed in order to refine diagnostic, 
follow-up, and treatment protocols. CAKUT has been 
identified as the most significant factor in the development 

Table I. Laboratory findings at the time of admission

Laboratory findings

Urea (mg/dL) median (Q1-Q3) 12.4 (6.1-35.4) mg/dL

Creatinine (mg/dL) median (Q1-Q3) 0.23 (0.17-0.31) mg/dL

Uric acid (mg/dL) median (Q1-Q3) 3.2 (1.4-4.6) mg/dL

Calcium (mg/dL) mean ± SD 10.5±0.4 mg/dL

Phosphorus (mg/dL) median (Q1-Q3) 5.7 (4.5-7.1) mg/dL

Parathormone (pg/mL) median (Q1-Q3) 27.1 (14.5-57.1) pg/mL

Vitamin D (ng/mL) median (Q1-Q3) 34.3 (9.3-69.2) ng/mL

Urine density median (Q1-Q3) 1006 (1000-1030)

Urine pH median (Q1-Q3) 6.5 (5-9)

Spot urine calcium/creatinine median 
(Q1-Q3) 0.34 (0.02-2.13)

SD: Standard deviation
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of kidney stones in infants, with structural anomalies such 
as UPJO and VUR reported to account for 65% of cases. The 
presence of CAKUT was found to increase the likelihood of 
persistent stones by threefold compared to those infants 
without structural anomalies (19).

Similarly, CAKUT has been identified as the dominant 
risk factor in 60% of cases. The early diagnosis and 
management of CAKUT has been shown to significantly 
reduce complications such as recurrent infections and 
bilateral stones, underscoring the importance of screening 
for these anomalies in at-risk infants (11,13).

Conclusion
In infantile cases, the most critical factor is the presence 

of urological anomalies, which were evaluated in this study 
in line with the literature. In the absence of urological 
anomalies, we believe that routine follow-up is sufficient, 
and no additional interventions are required.
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ABSTRACT

Aim: Pediatric dental emergencies involve sudden injuries and infections which can significantly impact a child’s oral health and development, 
making immediate and specialized care essential in order to prevent lasting complications and ensure healthy, functional smiles. This study 
aimed to evaluate pediatric dental emergencies retrospectively, focusing on their distribution, limitations, the treatment modalities employed, 
and parental satisfaction with the care provided. This comprehensive assessment seeks to contribute to optimizing clinical practices in pediatric 
dentistry, ultimately enhancing patient outcomes and parental experiences.

Materials and Methods: This retrospective study reviewed 986 pediatric dental emergency cases involving patients aged 3-13 years who applied 
to the Department of Pediatric Dentistry at Ege University Faculty of Dentistry over six months. Data were systematically extracted from 
patient records, including demographic characteristics, the specific nature of the dental emergencies, the treatments administered, and the 
outcomes of subsequent follow-up visits. Parental satisfaction was assessed through a structured questionnaire, administered via telephone 
interviews. Statistical analyses were conducted by SPSS 25.0 (Chicago, Illinois, USA) using descriptive statistics and Pearson’s chi-square test, 
with significance set at p<0.05.

Results: A total of 1,127 applications in 986 pediatric patients presenting with dental complaints were recorded at the emergency clinic. These 
patients accounted for 7.9% of a total of 12,500 patients who visited for dental diagnoses at the pediatric dentistry clinic. The male-to-female 
ratio was 1.68:1, indicating a significantly higher proportion of male patients (62.7%). The mean age of the patients was 8.12±2.37 years. The 
primary presenting complaints were pulpal inflammation (43%), dental trauma (39%), cases involving children with special needs (7%), and 
other issues (11%). Parental satisfaction was generally high, with 83% of parents reporting satisfaction with the promptness of care, 84% with 
the effectiveness of the treatment provided, and 82% with the communication and support offered by the dental staff.

Conclusion: These findings highlight a higher prevalence of pulpal inflammation and dental trauma among pediatric dental emergencies, 
underscoring the need for enhanced preventive measures and targeted patient education. The high levels of parental satisfaction reflect the 
critical importance of clinical efficacy and effective communication. This retrospective evaluation provides valuable insights into the distribution 
and management of pediatric dental emergencies. Future efforts are recommended in order to focus on implementing preventive strategies, 
refine treatment protocols, and maintain high standards of communication and support in order to further improve patient outcomes and 
parental satisfaction.

Keywords: Dental emergency, pain, pulpal inflammation, dental trauma, pediatric dentistry
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Introduction
Oral and dental health issues represent a substantial 

global health challenge, particularly among pediatric 
populations. Notably, for many individuals, the initial 
encounter with dental care occurs in response to an 
emergency situation rather than through preventive 
measures. This highlights the critical importance of 
establishing routine dental visits, particularly for children, 
in order to promote the early detection and management 
of oral health issues and to foster lifelong healthy dental 
practices (1-4). Despite the recognized importance of 
routine dental care, access to these services remains limited 
for many children. As a result, parents frequently seek 
dental care for their children only when severe problems 
arise, often leading to pain or discomfort (4). Research 
indicates that 28.5% of children attend their first dental 
visit in response to emergency situations. Pediatric dental 
emergencies are critical issues which require immediate 
and precise intervention to prevent long-term adverse 
outcomes (5).

A dental emergency refers to any acute oral health 
condition which demands immediate attention to relieve 
pain, stop bleeding, prevent infection, or preserve a tooth. 
These emergencies may be  due to trauma, infections, 
or underlying dental conditions and can range from 
relatively minor issues, such as toothaches, to more severe 
conditions, such as abscesses or dental fractures. Prompt 
management is essential, as delays in treatment can result 
in complications such as systemic infections or tooth loss 
(6,7).

Dental emergencies are typically preceded by urgent 
conditions caused by infection, injury, accidents, disasters, 
or disease which require immediate medical intervention 
(8). The American Dental Association and the American 
Association of Oral and Maxillofacial Surgeons define 
dental emergencies as jaw and alveolar bone fractures, 
avulsed or displaced teeth, fractured teeth with pulp 
exposure, acute alveolar abscesses, airway obstruction, 
oral mucosal lacerations, acute dental pain and infection, 
and uncontrolled bleeding (9,10). The symptoms associated 
with these emergencies often create distress for both the 
patients and the dental professionals. As such, dentists 
must possess adequate knowledge and decision-making 
skills in order to quickly alleviate pain and discomfort, 
particularly when treating pediatric patients (6). Pediatric 
dental emergencies require prompt, specialized care which 
accounts for both the physical and emotional needs of 
the child. Early intervention and appropriate management 
are essential in order to prevent complications, preserve 

dental structures, and reduce the psychological impact 
of traumatic dental experiences (11). Expanding access to 
pediatric dental care and promoting preventative strategies 
are vital in reducing the incidence and severity of these 
emergencies. Understanding the etiology, treatment 
protocols, and potential outcomes of pediatric dental 
emergencies is critical for informing preventative care and 
enhancing acute treatment practices in dentistry (12). Timely 
intervention in pediatric dental emergencies is critical in 
order to prevent long-term complications. For example, 
delaying treatment of a fractured permanent tooth can 
result in pulp necrosis, potentially necessitating root canal 
therapy or extraction. Moreover, untreated dental infections 
in children can progress rapidly, leading to facial swelling, 
fever, and, in severe cases, systemic involvement requiring 
hospitalization (13). This retrospective study aimed to 
investigate the distribution of cases, limitations, treatment 
approaches, and parental satisfaction in pediatric patients 
who presented with dental emergencies at a university 
pediatric dentistry clinic.

Materials and Methods
This retrospective study analyzed 1,127 applications 

resulting from 986 pediatric dental emergency cases 
involving patients aged 3-13 years old who presented to the 
Department of Pediatric Dentistry at Ege University Faculty 
of Dentistry between September 2023 and February 2024. 
Ethical approval was obtained from the Ege University 
Faculty of Medicine Medical Research Ethics Committee 
(approval no.: 23-4T/54, date: 06.04.2023), and written 
informed consent was obtained from each parent. Informed 
consent was obtained via phone from the parents. Consent 
was documented through their response to a WhatsApp 
message stating, “I have read, understood, and approve”.
Data were systematically extracted from patient records, 
encompassing demographic variables, the specific nature 
of the dental emergencies encountered, the interventions 
administered, and the outcomes of follow-up evaluations.

Data collection followed a standardized protocol which 
included:

• Demographic information: Age, gender.

• Clinical presentation: Type of dental emergency, 
presenting symptoms, and duration since the onset of 
symptoms.

• Diagnostic procedures: Clinical examination findings and 
radiographic evaluations.

• Management: Immediate interventions, definitive 
treatments provided, and follow-up care.
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• Outcomes: Assessment of pain relief, infection control, 
functional and aesthetic restoration, and parental 
satisfaction.

This study gathered detailed information regarding 
patient demographics, including age, gender, and the 
specific time, day, and month of the diagnosis. Diagnosis 
and treatment data, including the management provided 
by the on-duty dentist, and follow-up care, were collected 
from the electronic medical records by the clinic’s dental 
emergency charting system. The analysis aimed to integrate 
clinical data with experiential insights in order to provide 
a comprehensive understanding of the effectiveness of 
emergency treatment strategies and the quality of patient 
and parental experiences. Dental emergency diagnoses 
were categorized into four main groups: dental trauma, 
pulp-related dental infections, special needs cases, and 
other conditions (eruption disorders, space maintainers, 
etc.). Additional data recorded included details of the 
affected teeth (primary vs. permanent), location (upper vs. 
lower jaw, anterior vs. posterior teeth), tooth number, type 
of dental trauma, and associated symptoms (e.g., swelling, 
abscess etc.).

The treatment approaches were classified into two 
broad groups: With treatment and without treatment 
(either because treatment was not indicated or was refused 
by the patient). The “with treatment” group was further 
subdivided into three categories: Dental treatment alone, 
medication alone, and a combination of dental treatment 
and medication. Dental treatments included restorative 
treatment, endodontic emergency procedures, repositioning 
and/or splints, and other multiple interventions. The need 
for a return visit was assessed by the responsible dentist, 
and the return visit rate was calculated based on whether 
patients adhered to the scheduled follow-up visits.

Parental satisfaction was evaluated through a structured 
questionnaire administered via telephone interviews. These 
interviews assessed multiple dimensions of the dental 
care experience, providing insight into overall parental 
satisfaction. The parental satisfaction survey, consisting 
of three questions (question 1: Satisfaction with the 
promptness of care, question 2: Satisfaction with the 
effectiveness of the treatment, question 3: Satisfaction 
with the communication and support offered by the dental 
staff), scored out of 5 (1-5 points, from “strongly disagree” 
to “strongly agree”) according to Likert scaling, was carried 
out with the parents.

Statistical Analysis

Statistical analysis was conducted by SPSS 25.0 
(Chicago, Illinois, USA) using descriptive statistics and 

Pearson’s chi-square test, with a significance level of 
p<0.05.

Results
The present study was conducted retrospectively by 

analyzing Ege University Faculty of Dentistry, Department 
of Pediatric Dentistry records. A total of 1,127 applications 
were documented from 986 pediatric patients who 
presented with dental complaints to the emergency clinic, 
representing 7.9% of the 12,500 patients treated over a 
six-month period. The male-to-female ratio was 1.68:1, 
reflecting a significantly higher proportion of male patients 
(62.7%). The mean age of the patients was 8.12±2.37 years. 
Among the 986 patients, 270 (27%) were in their primary 
dentition, 410 (42%) were in their mixed dentition, and 306 
(31%) were in their permanent dentition. 

As shown in Figure 1, the primary reasons for emergency 
consultations included pulpal inflammation (43%), dental 
trauma (39%), cases involving children with special needs 
(7%), and other miscellaneous conditions (11%). Among the 
cases of pulpal inflammation, 53.7% involved primary teeth, 
while 46.3% affected permanent teeth, with the most 
commonly involved teeth being 85, 36, and 46, respectively. 

In the cases of dental trauma, 38.4% involved primary 
teeth, and 61.6% involved permanent teeth, with teeth 11, 
21, and 12 being the most frequently affected. Luxation was 
the most prevalent form of dental trauma in both primary 
and permanent dentitions. It was reported that among the 
patients admitted for dental trauma, 23% were involved 
in traffic accidents, 36% experienced falls at school, 21% 
sustained injuries from home accidents, and 20% were 
due to other causes. Furthermore, 12% of the patients 
had initially sought treatment at a medical emergency 
department before presenting at the emergency dental 
clinic. Additionally, 28% of the patients had previously 

Figure 1. Primary reasons for dental emergency consultations
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sought care at another dental clinic, with no treatment 
being administered to 81% of these cases.

Eruption related issues were predominantly observed in 
those children within the mixed dentition stage. A total of 
27 patients (2.7%) presented to the emergency clinic with 
complaints associated with eruption related disturbances. 
Additionally, 13 patients (1.3%) sought emergency dental 
care due to complications related to space maintainers, 
such as broken wires, damaged appliances, or irritation.

The findings of the present study revealed that 905 
patients (91.8%) received treatment during their emergency 
visits. Among these, 397 patients (43.9%) underwent dental 
treatment only, 52 patients (5.7%) received medication 
alone, and 456 patients (50.4%) received a combination 
of both dental treatment and medication. A total of 212 
patients (23.4%) received restorative treatments, 423 
patients (46.7%) underwent endodontic procedures, and 
47 patients (5.2%) required extractions. Additionally, 
repositioning and splinting were performed on 158 (17.5%) 
patients due to trauma. Avulsion cases accounted for 43 
patients, with replantation and splinting conducted in 32 
of these instances. Emergency department dentists advised 
928 patients (94.1%) to return for follow-up care; however, 
only 713 patients complied, resulting in a return rate of 
72.3%.

The majority of pediatric patients were accompanied by 
their mothers (68.8%), while 20% were accompanied by 
their fathers, and 11.2% by other individuals. Additionally, 
a significant proportion of the children (57.6%) originated 
from distant districts, 22.1% resided in proximity to our 
clinic, and 20.3% traveled from other cities for emergency 
consultations.

Parental satisfaction levels were notably high, with 83% 
of respondents expressing satisfaction with the promptness 
of care, 84% reporting satisfaction with the effectiveness of 
the treatment provided, and 82% expressing contentment 
with the communication and support offered by the dental 
staff (Figure 2).

Discussion
Emergency visits are one of the main reasons for parents 

to take their children to the dentist. Eliminating pain and 
avoiding emergency complications are an important part of 
the pediatric dental practice (6,7,14,15). This retrospective 
evaluation aimed to elucidate the patterns and management 
strategies associated with pediatric dental emergencies, 
while also capturing the perspectives and satisfaction levels 
of parents concerning the dental care their children received.

A total of 1,127 applications were documented from 986 
pediatric patients who presented with dental complaints 
to the emergency clinic, representing 7.9% of the 12,500 
patients treated at the Pediatric Dentistry Clinic overall. 
In the literature, no comprehensive studies have been 
conducted on the subject of emergency dental clinics. 
Despite the increasing demand for immediate dental care, 
there remains a significant gap in research which thoroughly 
examines the protocols, treatment outcomes, and patient 
experiences specific to this field. Most available studies tend 
to focus on general dental care or specific procedures rather 
than the unique challenges and needs of emergency dental 
settings (15-18). This highlights the necessity for further 
in-depth investigations to improve care standards and 
optimize treatment strategies in emergency dental practice. 

The male-to-female ratio was 1.68:1, reflecting a 
substantially higher representation of male patients, who 
accounted for 62.7% of the total. These results were found 
to be consistent with the literature (17-20). It has been 
particularly reported that the majority of pediatric patients 
presenting to emergency dental clinics due to trauma are 
boys (18). This trend aligns with existing studies, which 
often attribute the higher incidence of dental trauma in 
boys to factors such as increased participation in physical 
activities and higher levels of risk-taking behaviors. These 
findings underscore the importance of targeted prevention 
strategies and tailored treatment approaches in managing 
dental trauma among boys in emergency settings. The 
results of our study were found to be consistent with the 
existing literature. 

In the present study, the primary reasons for 
presentation included pulpal inflammation (43%), dental 
trauma (39%), cases involving children with special needs 
(7%), and various other concerns (11%). In a similar study 
in the literature, the majority of emergency dentistry cases 
were reported to involve dental trauma (21).

Additionally, a significant portion of patients presented 
with pulpal infections, highlighting the importance of these 
conditions in emergency dental care (22). The distribution 

Figure 2. Responses for the parental satisfaction survey
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of cases in this study was found to be consistent with 
the literature, confirming the prominence of both dental 
trauma and pulpal infections as common reasons for 
emergency dental visits. These findings emphasize the need 
for effective management protocols to address the diverse 
range of conditions seen in emergency dental settings. 

In the present study, luxation injuries appeared more 
frequently in both primary and permanent dentition. 
According to the literature, luxation injuries were the 
most frequently occurring type other than avulsion in 
both primary and permanent dentition (23). In contrast, 
a study assessing the dental injury types in a university-
based pediatric dentistry postgraduate outpatient clinic 
reported that luxation injuries were seen more often in 
primary dentition, whereas tooth fractures were more 
common than luxation in permanent dentition (24). Primary 
incisors tended to be luxated more than permanent teeth 
(25). Some authors have attributed this difference to the 
spongy nature of the supporting structures surrounding 
primary dentition in young children and to the lower root/
crown ratio compared to permanent teeth, thereby favoring 
luxation injuries over fractures (26). 

Eruption related problems commonly occur in children 
with mixed dentition. A total of 27 children (7.4%) visited 
the emergency clinic due to eruption related problems. A 
review of the literature reveals a consistent finding regarding 
the prevalence of patients presenting to emergency 
dental clinics due to complications associated with dental 
eruption (27). Numerous studies indicate that issues such 
as delayed eruption, impaction, and malocclusion are 
significant contributors to the need for urgent dental 
care (28). Specifically, patients experiencing these eruption 
related problems often seek emergency treatment due to 
associated pain, infection or functional impairment. This 
trend underscores the importance of early detection and 
management of eruption anomalies in order to minimize 
the incidence of emergency visits and enhance overall oral 
health outcomes.

In the present study, 1.3% of the patients applied to 
the emergency clinic due to complications related to space 
maintainers, such as broken wires, damaged appliances, or 
irritation. The incidence of patient referrals to emergency 
dental clinics due to complications associated with space 
maintainers is consistent with the findings documented in 
the existing literature (29). Research indicates that issues 
such as dislodgment, failure to adequately maintain arch 
space, and resultant discomfort are prevalent among 
pediatric patients utilizing these appliances. Studies 
consistently demonstrate that complications related to 

space maintainers not only contribute to patient morbidity, 
but also necessitate urgent dental intervention to prevent 
further orthodontic complications. This correlation 
underscores the critical need for vigilant monitoring and 
effective management of space maintainers throughout 
orthodontic treatment. Furthermore, the alignment of 
these findings with the literature highlights the imperative 
for enhanced patient education regarding the appropriate 
use, maintenance, and potential complications of space 
maintainers. Such educational initiatives may play a 
pivotal role in reducing the frequency of emergency visits 
attributable to space maintainer-related issues, thereby 
improving overall treatment outcomes in pediatric 
orthodontics (29,30).

In the present study, the majority of children (78.8%) 
were accompanied by their mothers, while 10% were 
accompanied by their fathers and 11.2% by other individuals. 
This finding underscores the predominant role of mothers 
in managing pediatric dental emergencies, reflecting 
their primary caregiving responsibilities in many family 
structures. This trend may be influenced by several factors, 
including the mothers’ closer involvement in their children’s 
daily routines and health needs, as well as their heightened 
awareness of symptoms indicating pain or discomfort. 
Furthermore, mothers are typically more likely to recognize 
the significance of early dental intervention, driven by a 
strong commitment to their child’s immediate well-being 
and long-term health. This maternal role in emergency 
dental care underscores the importance of educating 
primary caregivers, particularly mothers, on recognizing 
and promptly addressing dental emergencies, which can 
significantly improve treatment outcomes and mitigate 
potential complications (31). 

In the present study, the majority of children (57.6%) 
resided in distant suburban areas, while 22.1% lived in close 
proximity to the clinic, and 20.3% came from other cities. 
The university hospital where this study was conducted 
serves as a major referral center, receiving a high volume of 
patients from diverse locations. The large number of patients 
presenting to the emergency dental clinic from distant 
areas and neighboring provinces reflects the hospital’s 
reputation and central role in providing specialized care. 
This influx of patients from various regions highlights 
both the accessibility and the demand for the high-quality 
emergency dental services which our institution uniquely 
offers, underscoring the necessity for streamlined and 
efficient management protocols to address the needs of a 
broad patient demographic.
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Patient satisfaction has emerged as a key goal for 
healthcare services (32). In the present study, parental 
satisfaction levels were notably high, with 83% expressing 
satisfaction with the promptness of care, 84% with the 
quality and effectiveness of treatment, and 82% with the 
communication and support provided by the dental team. 
High patient satisfaction is essential for pediatric patients 
with pain, as it promotes adherence to follow-up care 
and builds trust between the families and the healthcare 
providers, supporting long-term dental health. 

Study Limitations

This study identifies pulpal infections and traumatic 
injuries as the most common pediatric dental emergencies, 
emphasizing the importance of timely treatment, follow-up 
care, and preventive measures such as oral hygiene education 
and protective gear during sports. While the single-center 
design limits generalizability, further multicenter studies 
and research on long-term outcomes and socio-economic 
factors could inform equitable and effective dental care 
strategies.

Conclusion
This retrospective study provides key insights into 

the prevalence, management, and outcomes of pediatric 
dental emergencies. It emphasizes the importance of timely 
intervention to minimize complications and accelerate 
recovery. These findings highlight the need for standardized 
protocols and advocate for public health initiatives focusing 
on prevention and oral health education in order to reduce 
emergencies and promote long-term oral health in children.
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Introduction
Hyalinizing clear cell carcinoma (HCCC) is a rare low-

grade malignant tumor of the head and neck salivary glands 
which was first described in detail by Milchgrub et al. (1) in 
1994. HCCC represents 1% of all salivary gland tumors (1,2). 
They arise mainly from the palate, base of the tongue, and 
floor of the mouth and also in the nasopharynx, maxilla, 
oral mucosa, or nasal cavity in rare cases (1-4). 

HCCCs are low-grade malignant tumors, and they have 
an indolent course. Most patients are in their sixth decade 
of life and have a female predominance (3). They usually 
present with painless mass and manifest site-specific 
symptoms such as epistaxis, tinnitus, or nasal obstruction 
due to the local mass effect (2,3).

Its definitive diagnosis is based on histological 
examination. HCCC has a broad differential diagnosis which 
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includes other clear cell-containing head and neck tumors 
(3). Hence, it is sometimes challenging to distinguish HCCC 
from the other salivary gland tumors with clear cell variants 
based on a small biopsy sample. Antonescu et al. (5) 
identified a consistent  Ewing sarcoma breakpoint region 
1 (EWSR1) - activating transcription factor-1  fusion gene 
in HCCC, and this molecular signature is not present in 
the other clear cell tumors. Shah et al. (6) recently found 
that EWSR1 rearrangements were not a feature in the 
other salivary gland tumors, suggesting that this EWSR1 
rearrangement is specific to HCCC and so it can be used to 
distinguish this lesion from other salivary gland neoplasms.

There have been only a few cases of nasopharyngeal HCCC 
(NHCCC) reported in the literature. Due to this disease’s 
rarity, there is no consensus on its optimal treatment. 
Surgical excision is the mainstay of treatment. However, the 
role of adjuvant radiotherapy remains unknown. Although 
there is no standardized treatment regimen, positive 
surgical margins and particularly aggressive tumors are 
frequently treated with radiotherapy in order to decrease 
the risk of recurrence (4).

Case Report
A fourteen-year-old female patient presented with nasal 

congestion and epistaxis for three months. On her physical 
examination, a large polypoid mass obliterated the left nasal 
cavity. Her head and neck examination showed no other 
lesions or lymphadenopathy. Magnetic resonance imaging 
showed a protruding nasopharyngeal mass measuring 
3x2.5x2 cm in diameter, arising from the left lateral and 

posterior wall, obstructing the entire nasopharynx, and 
extending to the Rosenmüller fossa and torus tubarius 
(Figure 1). A homogeneous contrast enhancement was 
apparent. There were also bilateral retropharyngeal and 
cervical lymph nodes of less than 1 cm.

A biopsy was performed, and it showed submucosal 
diffuse infiltration by neoplastic epithelial cells with clear 
cytoplasm, round-oval nuclei, and inconspicuous nucleoli. 
Tumor cells were positive for periodic acid schiff with 
diastase soluble in histochemistry. Immunohistochemistry 
revealed that the neoplastic cells were positive for epithelial 
membrane antigen (EMA), cytokeratin (AE1/AE3), but no 
expression of DOG1, SOX-10, or p63. This was compatible 
with clear cell carcinoma. To rule out metastasis from 
the kidney, a positron emission tomography (PET) scan 
and abdominal ultrasonography (USG) were performed. 
The PET scan revealed an abnormal accumulation of 
fluorodeoxyglucose (SUVmax: 2.5) in the nasopharyngeal 
mass without any tumors in other sites of the body. 
Abdominal USG was normal. Tumor markers, such as alpha-
fetoprotein, human chorionic gonadotropin and neuron 
specific enolase were within normal limits. The tumor 
stage was pT2N0M0. Following this, the patient underwent 
complete tumor resection.

The tumor originated from the left Rosenmüller fossa, 
and the boundaries of the resection were the base of the 
sphenoid sinus superiorly, the lateral nasopharyngeal wall 
laterally, and the midline posterior nasopharyngeal wall 
medially. The Torus tubarius and cartilaginous Eustachian 
tubes were included in the resection. The deep surgical 

Figure 1. Corrected MRI scan reveals a 3×2.5×2 cm lobulated, expansile, nasopharyngeal mass which obliterates the nasopharynx and extends into the 
left Rosenmüller fossa

MRI: Magnetic resonance imaging
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margin was clear along longus capitis and longus colli 
muscles. An endoscopic partial nasopharyngectomy was 
performed using the transnasal route (Figure 2).

The resection of the tumor demonstrated the same 
histological features as the biopsy. Immunohistochemistry 
showed that neoplastic cells with clear cytoplasm expression 
of cytokeratin (AE1/AE3) and EMA, but no expression of p63, 
alpha-smooth muscle actin, S100, PAX8, TFE-3, DOG1, or 
SOX-10. The Ki-67 proliferation index was approximately 
15% in the neoplastic epithelial cells. Chromogenic in situ 
hybridization (CISH) for Epstein-Barr virus-encoded small 
RNA was negative. Fluorescence in situ hybridization (FISH) 
revealed EWSR-1 gene rearrangement in the neoplastic cells. 
Given the morphology, immunophenotype, CISH, and FISH, 
the exact diagnosis was clear cell carcinoma (Figure 3). 
Since the patient had no evidence for the involvement of 
the renal tissue, besides immunohistochemically, and with 
TFE-3 being negative in the tumor, renal cell carcinoma was 
excluded.

After discussing adjuvant treatment at the tumor board, 
the patient underwent an intensity-modulated radiation 
therapy of 66 Gy targeting the nasopharynx. There was no 
recurrent or residual disease after 4 years of follow-up.

Figure 2. (a-c) Endoscopic views of the nasopharynx from the left nasal cavity (Nx: nasopharynx, *: tumor) d) En-bloc removal of the tumor e) View 
of the nasopharynx following resection

Lc: Longus capitis muscle

Figure 3. Biopsy shows submucosal infiltration by neoplastic epithelial 
cells with clear cytoplasm (HE, x100) (A), the nuclei of neoplastic cells 
round-oval nuclei, inconspicuous nucleoli, and some pleomorphism 
(HE, x200; x400) (B, C), immunohistochemically, epithelial cells 
express cytokeratin (AE1/AE3) (IHC, x100) (D), EMA (IHC, x100) (E), Ki-
67 (IHC, x400) (F)
IHC: Immunohistochemistry, EMA: Epithelial membrane antigen
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Table I. Cases of nasopharyngeal HCCC reported in the literature

Study Age/sex Primary tumor Metastasis Surgery Radiotherapy/
dosage Outcome

Cheng et al. 
(11) 2008 63/F

Right side of the 
nasopharynx with 
extension to the left 
choana 

No

Endoscopic 
resection of the 
nasopharyngeal 
tumor 

Performed/dosing 
unspecified

12 months tumor 
free

Dosemane et 
al. (12) 2015 22/F Arising from the roof of 

the nasopharynx No Endoscopic wide 
excision Performed/60 Gy 3 years tumor free

Goyal and 
Tanveer (13) 
2009

20/M

Arising from the 
nasopharynx and 
extending into the left 
nasal cavity and orbit

No

Subtotal 
maxillectomy 
with left orbital 
exenteration and 
neck dissection

Performed/60 Gy 6 months tumor 
free

Nakashima et 
al. (14) 2015 27/F

Right side of the 
nasopharynx obstructing 
the eustachian tube

No Wide resection, with 
1 cm margin No 2 years tumor free

Nakano et al. 
(15) 2014 27/F Nasopharynx No Surgical resection No 18 months tumor 

free

Fukuda et al. 
(16) 2015 63/F Roof of the nasopharynx No Surgical excision No 1 year tumor free

Shah et al. (6) 
2013 Unspecified Nasopharynx Unspecified Unspecified Unspecified Unspecified

Tang et al. (9) 
1995 51/F Nasopharynx Unspecified Transpalatal excision

Performed after 
second recurrence, 
60 Gy

Multiple 
recurrences over 11 
year period

Ceballos Sáenz 
et al. (8) 2014 38/M

Mass obliterating the 
lumen of the nasopharynx 
and extending into the left 
nasal cavity. 

Local 
lymph node 
metastasis, 
no distant 
metastasis

Surgical excision, 
with residual disease

Radiotherapy and 
chemotherapy 
performed, 
unspecified

Not known

Malfitano et 
al. (4) 2019 48/M Right side of the 

nasopharynx No

Endoscopic resection 
of the mass and 
right-sided neck 
dissection 

Performed/66 Gy 9 weeks tumor 
free

Wang and Fu 
(10) 2010 57/M Left side of nasopharynx No Biopsy

Neoadjuvant 
chemotherapy and 
radiotherapy/dose 
unspecified

2 months tumor 
free 

Chapman et al. 
(17) 2018 62/M Nasopharynx No Excisional biopsy Unspecified 5 months tumor 

free

Antonescu et 
al. (5) 2011 77/F Nasopharynx No Unspecified Performed/dosing 

unspecified Unspecified

Bilodeau et al. 
(18) 2013
reported 3 
cases

Unspecified Nasopharynx Unspecified Unspecified Unspecified Unspecified

Hara et al. (19) 
2018 18/F Nasopharynx No En bloc surgical 

resection No 12 months tumor 
free
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Discussion
HCCCs are rare low-grade malignant tumors, and they 

have an indolent course. To date, 50 cases of NHCCC have 
been reported in the literature (Table I) (4-24). Due to 
the rarity of this tumor, most of these reports are clinical 
case reports. As of 2023, only 21 cases had been reported 
in the literature. However, in October 2023, Zhai et al. 
(24) published the largest case series to date, reporting 
on 26 cases from a single institution. Of these 50 cases, 
only 43 had detailed information on clinical presentation, 
treatment, and follow-up. The mean age of the reported 43 
patients was 52 years (18-82 years), and twenty-six (60%) 
were female. To our knowledge, our patient is the youngest 
patient reported in the literature to date. 

Most of the time, HCCCs have an excellent prognosis (4). 
Local or distant metastases at presentation are uncommon 
in HCCC. Solar et al. (7) reviewed 52 cases of HCCC 
independent from localization, reported local lymph node 
metastasis at 23%, and recommended careful evaluation of 
the neck and the removal of regional lymphatics. There were 
no cases of NHCCC presenting with distant metastases in 
the literature - only seven patients from 43 cases (16%) 

presented with local cervical lymph node involvement 
(8,23,24).

There is currently no consensus on the standard 
treatment. The recommended treatment for HCCC is a 
wide surgical resection, followed by partial or modified neck 
dissection in the presence of cervical lymph node metastases 
(4,8). The effects of chemotherapy and irradiation after 
surgery are controversial because of the rarity of HCCC.

In the 17 single case reports, four patients were treated 
with complete surgical excision, and six were treated with 
surgery and postoperative adjuvant radiotherapy. Of these 
six patients, five had an excellent prognosis with no evidence 
of mortality. Only Tang et al. (9) reported a patient who 
experienced multiple recurrences; However, this case had 
an incomplete initial surgical excision. Of the 17 reported 
cases, six presented with extensive disease, and two had 
local lymph node metastasis (8,10,21-23). These six cases 
were treated with chemotherapy, surgery, and radiotherapy.

We evaluated the study by Zhai et al. (24) separately 
from the others because it is the largest case series in the 
literature, consisting of 26 cases reported retrospectively 
from a single center. Of the 26 patients included in their 

Table I. Cases of nasopharyngeal HCCC reported in the literature

Study Age/sex Primary tumor Metastasis Surgery Radiotherapy/
dosage Outcome

Albergotti et 
al. (2) 2016 
reported 2 
cases

Unspecified Nasopharynx Unspecified Unspecified Unspecified Unspecified

Zhao et al. (20) 
2018 62/M Nasopharynx No Unspecified Unspecified 8 months tumor 

free

Arifi et al. (21) 
2022 63/M Nasopharynx No Biopsy Chemotherapy and 

radiotherapy/70 Gy
12 months tumor 
free

Chang and Wu  
(22) 2024 44/M Nasopharynx No Endoscopic wide 

excision
Chemotherapy and 
radiotherapy/70 Gy

12 months tumor 
free

Sun et al. (23) 
2024 reported 
2 cases

61/F
72/F Nasopharynx 1) Local LN

2) No Surgical excision Chemotherapy and 
radiotherapy

1) 2.5 years 
2) 8 months 
tumor free

Zhai et al. (24) 
2023 reported 
26 cases

30-82 years 
old
F/M: 16/10

Nasopharynx
5 patient 
lymph node 
metastasis

Surgery: 20 patients
only RT (3 pt) 
S+RT (5 pt)
S+ Chemo (1 pt)

5 patients died of 
disease

Our patient 14/F Nasopharynx No Partial 
nasopharyngectomy RT, 66 Gy 48 months tumor 

free

HCCC: Hyalinizing clear cell carcinoma, F: Female, M: Male, RT: Radiotherapy, LN: Lymph node, Gy: Gray
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study, the treatment details of 23 patients were available. 
Of these 23 patients, 14 had surgery alone, 5 had combined 
surgery and radiotherapy, 3 had only radiotherapy, and 
one was treated with chemotherapy and surgery due to 
advanced disease. In this cohort, tumor recurrence and 
death occurred in 2 of the 14 patients who underwent 
surgery alone. Tumor recurrence was detected in 3 of the 
5 patients treated with surgery and radiotherapy, but all 
survived. Three patients who received only radiotherapy 
died due to progressive disease.

According to these results, complete surgical resection 
is the mainstay of treatment, and the role of radiotherapy 
remains uncertain. Case reports both with and without 
adjuvant radiotherapy are limited. The average follow-up 
for the single case reports was one year (9 weeks-3 years), 
excluding one case reported by Tang et al. (9) (with multiple 
recurrences over 11 years). These follow-up times are too 
short to assess the role of radiotherapy.

When compared with the literature, Zhai et al. (24) 
reported a high recurrence rate (23%) (6/26 patients). 
However, their study has longer follow-up periods (6-192 
months) compared to the other single-case reports.

In the present case, we employed endoscopic partial 
nasopharyngectomy and adjuvant radiotherapy. An 
adequate safety margin could not be obtained due to the 
anatomical complexity of the nasopharynx, and the long-
term risk of recurrence remains unknown. Albergotti et al. (2) 
reviewed patients with head and neck clear cell carcinomas 
treated by surgical resection without documented positive 
margins or evidence of metastasis at resection, reporting 
a 20.4% risk of recurrence. There was one case of recurrent 
NHCCC among the 17 single case reports in the literature, 
and no patients died from disease progression. However, as 
mentioned earlier, there are limited cases of NHCCC, and 
the follow-up periods in these reports are too short. When 
reviewing the study by Zhai et al. (24) it is evident that the 
risk of seeing relapse and/or mortality becomes higher with 
longer-term follow-ups. As a result, long-term follow-ups 
of these patients are necessary.

The case presented here highlights the importance 
of a detailed evaluation for a definitive diagnosis. In the 
treatment of NHCCC, wide local excision is recommended. 
Despite ongoing controversy regarding the role of 
radiation in its treatment, adjuvant radiotherapy should be 
recommended when total surgical removal of the primary 
tumor is not achieved or for clinically aggressive tumors. 
Since the reported cases of NHCCC are rare, more cases 

are needed in order to discuss the role of postoperative 
radiotherapy, and long-term follow-ups of these patients 
are essential.
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ABSTRACT

Kasabach-Merritt syndrome is a rare vascular tumor usually seen in infancy. It is locally aggressive and infiltrates the skin, subcutaneous tissue, 
and muscles. It is characterized by coagulopathy with thrombocytopenia, microangiopathic hemolytic anemia, and raised d-dimer levels. In 
small infants, this can cause life-threatening bleeding and can be fatal. We report on a two-month-old female child who presented to us 
with a rapidly enlarging purplish swelling on the right arm. It was also associated with petechial spots all over the body. A clinical diagnosis 
of hemangioma with Kasabach-Merritt phenomenon was made and was further confirmed by hematological investigations which showed 
anemia, and thrombocytopenia with hypofibrinogenemia. Imaging of the limb confirmed the diagnosis. After taking parental consent, the baby 
was started on injections of vincristine weekly with oral prednisolone. There was a significant reduction in the tumor’s size and improved blood 
parameters. After 6 weeks of steroid therapy, the medication was tapered and the child was changed to single agent sirolimus with monitoring 
of serum levels. There was a remarkable response to sirolimus with complete resolution of the tumour and Kasabach-Merritt phenomenon. 
Kasabach-Merritt syndrome can be a life-threatening complication in infants. Appropriate pharmacological therapy with stringent monitoring 
can bring complete resolution.

Keywords: Kasabach-Merritt phenomenon (KMP), kaposiform hemangioendothelioma (KHE), thrombocytopenia, coagulopathy, sirolimus

Introduction
Kasabach-Merritt phenomenon (KMP) is a life-threatening 

event with the triad of anemia, thrombocytopenia and, 
coagulopathy in association with vascular tumors (1). Most 
cases present in infancy and the mortality rate varies from 
10-37% in various studies (2). They usually present with 
a rapidly enlarging firm solitary purpuric, a soft to a firm 
cutaneous lesion, anemia, thrombocytopenia, and varying 
degrees of coagulopathy. Complete surgical resection offers 

the best form of cure; however, in many cases due to 
extensivity and coagulopathy, surgery is not possible. In 
such a circumstance, pharmacological therapy is the best 
option.

Case Report
We report on a 2-month-old female infant who 

presented with a history of erythematous lesion over the 
right arm from day 10 of life. It started gradually, initially 
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small in size near the posteromedial aspect of the right 
arm, and progressed rapidly to reach the present size. It was 
associated with an edematous change of the right upper 
limb. She was a first-order child with a birth weight of 3 
kilogram (kg) and had an uneventful perinatal period.

At admission, the child was conscious, alert, and playful 
with a weight of 4.6 kg and had stable vitals, with a normal 
general and systemic examination. Local examination of the 
right arm showed a tumor of size 8.5 centimeter (cm)×14 
cm, warm, non-tender, firm in consistency, associated with 
edema of the right upper limb with distal pulses clearly 
palpable. The skin above the lesion was reddish-violaceous 
with small petechiae without signs of compromise in the 
blood supply (Figure 1).

Initial investigations including a complete blood count 
(CBC) revealed a total leukocyte count of 6,700 cells/
cu.mm, hemoglobin (Hb) of 6.9 g/dL, total platelet count 
(TPC) of 4.000/cu.mm (thrombocytopenia) with peripheral 
smear showing microcytic hypochromic anemia with 
thrombocytopenia, with prothrombin time: 11.6 seconds 
(sec), activated partial thromboplastin time: 25.8 secs, 
internationalized normal ratio: 1.05 (normal), D-dimer: 13.23 
ug/mL (high), and serum fibrinogen: <40 mg/dL. (low). Liver 

and renal functions were normal. Ultrasound examination 
of the abdomen and pelvis was normal and there was no 
evidence of hemangiomas elsewhere.

A Doppler study of the right upper limb showed 
thickened heterogenous soft tissue over the right arm, and 
proximal forearm with prominent vessels showing arterial 
and venous flow with dilated vessels in the subcutaneous 
plane and intramuscular plane with features suggestive of 
hemangioma/hemangioendothelioma.

Magnetic resonance imaging of the affected limb 
revealed ill-defined T2 weighted short tau inversion recovery 
hyperintense soft tissue thickening involving subdermal fat 
planes in the arm and forearm.

Computed tomography angiogram of the right upper 
limb showed ill-defined to dense soft tissue thickening, mild 
homogenous enhancement of skin and subcutaneous plane 
of the right arm and forearm region on a post-contrast 
study and retention of contrast in delayed phases with likely 
hemangioma.

The baby had worsening anemia and received a packed 
red blood cell transfusion at 10 mL/kg owing to the anemia 
and thrombocytopenia with hypofibrinogenemia in the 
presence of a rapidly increasing vascular tumor, the child 
was diagnosed as a case of KMP. After parental counseling, 
the child was started on a standard regimen of oral 
prednisolone at 2 mg/kg/day and IV vincristine 0.05 mg/
kg weekly.

After the second dose of vincristine, her CBC parameters 
improved (Hb: 8.7 gr/dL and TPC: 16,000/cu.mm). No 
platelet transfusion was given as platelet transfusions have 
been associated with tumoral bleeding.

On serial monitoring, the edema and the lesion gradually 
decreased in size, and at the time of discharge after 2 weeks 
of therapy, the size had reduced to 7 cm×13 cm. The parents 
were advised to follow up at our outpatient department 
regularly and were given vincristine and steroids for 4 weeks.

One month after follow-up, because of the persistent 
considerable size of the tumor, the child was started on 
sirolimus at 0.8 mg/m2/dose twice daily along with a 
tapering dose of the steroids.

The steroids were stopped after 6 weeks and the child 
continued with sirolimus with regular CBC monitoring. 
Continuing with sirolimus, the size of the tumor was further 
reduced and there was no recurrence of thrombocytopenia 
or anemia. After 4 weeks of continuous sirolimus therapy, 
it was discontinued and the tumor had completely resolved 
by then. On follow-up, three months post-stoppage of the Figure 1. Vascular purplish tumour on right arm at presentation
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therapy, there was no increase in the size of the tumor or 
any recurrence of KMP (Figure 2).

Discussion
KMP is a potentially life-threatening disorder and 

pharmacologic treatment is now considered the first line 
of management (3). While the North American group 
recommends daily steroids plus weekly vincristine, 
European centers recommend a combination of steroids 
with ticlopidine and sirolimus. The duration of treatment 
is not well defined with most of the groups recommending 
vincristine and steroids until clinical response occurs, with 
sirolimus being recommended for at least 1 year. However, 
as seen in our case, remission was induced with a much 
shorter duration of treatment and this needs to be explored 
further. Sirolimus as a stand-alone treatment can also bring 
remission and is relatively safe, although serum drug levels 
have to be measured routinely. However, recent trials have 
suggested Sirolimus along with steroids to be the best first-
line treatment (4).

KMP is a sign of an aggressive vascular tumor and 
has the propensity to cause severe bleeding which might 
be life-threatening. While steroids have been considered 

the first line of therapy, they carry a risk of infections, 
growth stunting, and developmental delay. Sirolimus is an 
inhibitor of mammalian target for rapamycin (5). Various 
study groups have shown sirolimus to be effective even in 
cases where high-dose corticosteroids have failed to get a 
response. Sirolimus has been shown to have a pooled odds 
ratio of 0.91 and minimal side effects (6). We conclude that 
sirolimus as a stand-alone treatment or with vincristine or 
steroids is a promising therapy and should be explored more 
in KMP.
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Introduction
Sternal masses are not frequent in children and include a 

variety of benign bone cyst, fibrous dysplasia, osteoblastoma, 
osteochondroma, and venolymphatic malformations 
among others, or malign (Ewing’s sarcoma, Langerhans 
histiocytosis, chondrosarcoma or soft tissues sarcomas) 
tumors as well infectious or inflammatory diseases such 
as arthritis, recurrent chronic multifocal osteomyelitis or 
anatomical variants of the ribcage. We present a case in a 
toddler aged 8 months with a non-painful, palpable and 
inflamed sternal lesion who was finally diagnosed with 
self-limiting sternal tumors of childhood (SELSTOC) after 

repeated ultrasound studies and progressive involution of 
the mass after careful and patient follow-up.

Case Report
An 8.5-month-old girl who came to the emergency 

room showed a 2.5x2.5 cm supraxiphoid mass of solid 
consistency along with mild skin erythema around it (Figure 
1). She had no fever and her parents explained that the 
erythema had grown quickly over the previous 5 days. A 
blood test was ordered and no alterations in hemogram, 
but elevated pro-inflammatory biomarkers were observed; 
the erythrocyte sedimentation rate was 56 mm/h and C 
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ABSTRACT

Chest wall tumors, especially those with rapid growth are one of the main reasons for consultation due to their risk of developing into a 
threatening situation. Differential diagnosis must be made regarding osteoarticular infections, inflammatory or connective tissue diseases and 
bone, vascular or muscle neoplasm in this region. Self-limiting sternal tumors affect children below two years of age, having a benign origin, 
typical ultrasound image and complete clinical recovery with conservative management within 1-3 months. We present a new case with this 
condition and make a brief review of recent publications in the literature.
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Reactive protein was 3 mg/dL. In a chest X-ray, no unusual 
findings were seen.

The thoracic ultrasonography showed a dumbbell-
shaped hypoechoic non-vascularized image with the 
following measurements: 10x4 mm on the left side and 
8x4 mm on the right (Figure 2), which had no connection to 
the skin and did not affect the underlying bone and muscle. 
Despite being apyretic, the infant received endovenous 
cefotaxime as the initial therapy for osteoarticular sternal 
infection.

The radiologist warned that the image was highly 
suggestive of SELSTOC, recommending a new ultrasound 

study after a further 48 hours. In this second study, a slight 
decrease in the size of the lesion (8x3.3 mm and 7x3 mm 
for left and right sides respectively) was seen, and so the 
antibiotic therapy was removed given the low likelihood 
of osteomyelitis and a new appointment in 3 weeks at the 
outpatient level was proposed in order to conduct another 
ultrasonography. At this follow-up ultrasonography, the 
practical disappearance of the tumor previously seen in 
ecography was observed (Figure 3) and the chest wall tumor 
was mildly palpable and nearly unappreciable, confirming 
the suspected diagnosis from one month earlier.

Figure 1. Sternal mass over 2.5 cm of diameter (square) with mild erythema around it (arrow)

Figure 2. Dumbbell-shaped hypo-echoic and avascular lesion (arrow) with integrity of bone and muscle structures (circle)
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Discussion
SELSTOC is a strange condition characterized by aseptic 

inflammation behaving as a cold abscess whose clinical 
symptoms are: Rapid growth, age below two years, no 
other clinical signs, unremarkable past history, typical 
sternal ultrasound (double lobed image dumbbell-shaped, 
hypoechoic and poorly vascularized) as well as complete 
clinical resolution within 1-3 months. First described by te 
Winkel et al. (1) in 2010 who collected 14 cases, where 6 of 
them required biopsy, and pathological studies showing 
unspecific inflammation despite being treated with 

antibiotics. Echography was carried out in 13 cases and a 
computed tomography (CT) was performed on 4 patients.

In recent years, there have been many reports on this 
issue (see Table I). For instance, Alonso Sánchez et al. (2) 
published 5 cases in 2020 with their classical characteristics 
being either clinical or radiological, with 3 children receiving 
antibiotics and one of them demonstrating 1 Staphylococcal 
infection after incision and drainage of the lesion, although 
the more likely reason could be an incidental situation on 
primary SELSTOC on the basis of typical ultrasound.

Table I. Patient characteristics diagnostic and therapeutic information

References No. 
cases Definition Age median 

(range)
Biopsy/Joint 
puncture

Radiology 
data     

Antibiotics 
(No.)    

Resolution
Median 
(range)

te Winkel et al. (1) 14 SELSTOC 16 mo (7-50) 5 Bi/6 incision 13 US. 4 CT       6/14 6 mo (1-6)

Alonso Sánchez et al. (2) 5 SELSTOC 9 mo (3-18) 1 Bi/1 incision 5 US. 1 MRI 3/5 6 mo (1-12)

Nikolarakou et al (3) 3 Chondroesternal 
arthritis 8 mo (8-12) 0 Bi/2 incision 3 US. 1 CT 3/3 2 mo (2-2)

Ilivitzki et al. (4) 3 Sternal 
pseudotumor 7 mo (7-16) 1 Bi/1 incision 3 US. 1 MRI 3/3 6 mo (4-18)

Adri and Kreindel (5) 2 SELSTOC 17 mo (12-22) 0/0 2 US 0 1 mo (1-1)

Fuente-Lucas et al. (6) 1 SELSTOC 7 mo 1/1 US. MRI 0 3 mo

Moreira and Marchiori (7) 1 SELSTOC 9 mo 0 US. MRI 0 2 wk

Arnés Parra et al. (8) 1 SELSTOC 9 mo 0 US. MRI 0 3 mo

Sanz-Santaeufemia (present 
case) 1 SELSTOC 8 mo 0 US 0 3 wk

No.: Number, mo: Months, wk: Weeks, Bi: Biopsy, US: Ultrasonography, CT: Computed tomography, MRI: Magnetic resonance image, SELSTOC: Self-limiting sternal 
tumors of childhood

Figure 3. Picture taken 1 month later, showing complete clinical recovery (arrow)
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Other papers found in the literature over the previous 
ten years include Nikolarakou et al. (3) in 2014 who described 
3 affected children treated with antibiotics with 2 cases 
undergoing drainage and a CT for one patient due to multiple 
doubts about the nature of the mass; finally diagnosing this 
illness as chondrosternal arthritis but recognizing the great 
similarity with SELSTOC. Ilivitzki et al. (4) treated 3 patients 
with antibiotics, performing magnetic resonance image 
(MRI) and needle aspiration in one of them. They named 
this condition sternal pseudotumour. Adri and Kreindel 
(5) in 2018 presented 2 cases with the same definition, 
radiological studies and therapy as ours. Likewise, isolated 
cases with similar symptoms and evolution have been 
reported over this decade, such as Fuente-Lucas et al. (6) 
in 2021 reporting on the involvement of costochondral 
cartilages requiring biopsy and MRI to rule out malignancy. 
Moreira and Marchiori (7) in 2020 wrote a case report very 
similar to Fuente-Lucas et al. (6), except that pathological 
studies were not performed and Arnés Parra et al. (8) 
in 2022 published one case with age, clinical symptoms 
and conservative therapy nearly identical to our case, 
only differentiated by MRI which was performed in order 
to confirm the diagnosis. In all publications, the clinical 
data, ultrasound appearance along with the spontaneous 
regression during their clinical course are extremely similar. 
In general, it is not mandatory to conduct invasive tests such 
as biopsy or special radiologic studies such as MRI or CT, 
although they occasionally help in differential diagnosis (9). 
The complete resolution of the tumor within 1 to 3 months 
is the usual evolution, without the need for pharmacological 
or surgical therapies. Treatment can be based on careful 
observation with or without anti-inflammatory drugs, 
repeated ultrasound studies and a patient attitude while 
avoiding absolutely unjustified diagnostic procedures or 
therapeutic decisions (7), so demonstrating an application 
of quaternary prevention.

Conclusion
Sternal tumors in infants below 2 years of age, even in 

toddlers younger than 12 months, with no alarm signs or 
fever are highly suggestive of SELSTOC. Once this possibility 
is established, there is no need to carry out ionizing 
radiological examinations or invasive procedures in order 
to confirm or discard the clinical suspicion as the tumor 
is self-involuting and it originates from an exacerbated 

immune response to an aseptic inflammatory process. 
Despite swelling or local signs consistent with infection, a 
“do not touch” approach must be taken and a “wait-and-
see” follow-up will prove it was the correct option.
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Introduction
Intestinal failure (IF) has been defined as “the reduction 

of functional gut mass below the minimal amount necessary 
for digestion and absorption adequate to satisfy the nutrient 
and fluid requirements for growth in children” (1). Children 
with IF are dependent on intravenous fluids and parenteral 
nutrition (2,3). A functional central venous catheter (CVC) 
is essential for their survival until intestinal adaptation 
occurs. End-stage central venous access is defined as a 
critical restriction in the patency of the superior vena cava 
(SVC) or the major vessels draining into it, with or without 
inferior vena cava (IVC) occlusion (2). It has been reported 
that direct intra-atrial catheters may be used in children 
with end-stage central venous access (2).

In this case report, we present two patients who were 
candidates for ITx with end-stage central venous access 
where direct intra-atrial catheter was inserted.

Case 1
A 9-month-old girl who was diagnosed with 

microvillus inclusion disease was referred to our centre 
for ITx. Thrombosis of the left and right subclavian veins, 
internal jugular veins, and femoral veins were observed via 
radiological imagings. A direct intra-atrial 5-French (Fr) 
implantable port catheter was inserted (Figure 1a). Heparin 
was administered via a line lock to 1/1000 with taurolidine 
to prevent catheter-related bloodstream infections (CRBSI). 
A cadaveric ITx was performed when the patient was 
14 months old. A catheter infection related to Candida 
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parapsilosis (C. parapsilosis) was observed during the 
fifth month in a direct intra-atrial catheter. Only the port 
catheter chamber was changed for revision purposes. The 
direct intra-atrial catheter was used for 11 months with 
only one CRBSI without the need for replacement until the 
patient died due to sepsis at 21 months of age.

Case 2
A 9-month-old boy with short bowel syndrome was 

referred to our centre. He had end-stage central venous 
access. A direct intra-atrial 4-Fr implantable port catheter 
was inserted. The distal tip of the catheter was observed 
as being outside of the atrium with inspiration due to the 
short line of the catheter on the ninth day (Figure 1b). 
The catheter was removed and a direct intra atrial 5-Fr 
implantable port catheter was inserted again (Figure 1c). 
The port of the catheter was changed because of recurrent 
catheter infections related to Staphylococcus spp. in the 
fifth month of the direct intra-atrial catheter. CRBSI with C. 
parapsilosis was observed. This direct intra-atrial catheter 
was replaced with a new one at the seventh month. The 
patient was monitored with an intra-atrial catheter for nine 
months until the time of writing.

Discussion
Technique, mechanical complications, the risk of 

thrombotic and infective complications, the duration of 
the anticipated central venous access and the physician’s 
experience affect the choice of vein for CVC placement. 
Femoral insertion is associated with higher risks of catheter 
colonization and thrombotic complications (4). Therefore, 
a femoral CVC is not recommended, especially in children 
who are candidates for ITx. An alternative but more invasive 
access for CVC placement in children with IF who have 
end-stage central venous access is a direct right atrial 
insertion through a sternotomy. We preferred venous access 
which was either transhepatic or direct intra-atrial in our 

patients who had end-stage central venous access, and 
we opted for direct intra-atrial catheters. A direct intra-
atrial implantable port catheter was inserted via midline 
sternotomy in our patients. The surgical procedure was the 
same in both patients: the thorax was entered through the 
fourth intercostal space with a right anterolateral mini-
thoracotomy. The pericardium was incised from the anterior 
of the phrenic nerve. A bladder-mouth suture was placed in 
the right atrial appendix, and the catheter was inserted into 
the IVC through the incision made in this area. The catheter 
was thrust from the thorax to the subcutaneous tissues 
through the third intercostal space. The port chamber was 
inserted in the pocket which was opened at the level of 
the second intercostal space on the right side. Rodrigues 
et al. (2) reported four children who had a double-lumen 
CVC which went directly to the right atrium through a 
sternotomy before ITx. They also reported complications 
from a serous pleural effusion requiring drainage which 
developed within 24 hours in one patient. This line was 
inadvertently dislodged on the third day and at 15 months 
in two patients after receiving direct intra-atrial catheters 
via midline sternotomy (2). We observed that the distal tip 
of the catheter not in the atrium due to the short line of 
the catheter on the ninth day after insertion in our Case 2 
patient.

Rodrigues et al. (2) reported that in one patient, a direct 
intra-atrial tunnelled CVC was removed and replaced by a 
subcutaneous port at 12 months; unfortunately, the patient 
died of bacterial endocarditis 6.5 years after transplantation. 
The other three transplant recipients who had a direct 
intra-atrial catheter all had their CVCs removed within 
three months of the transplant operation (2). They found 
that these catheters were adequate for the perioperative 
management of an uncomplicated transplantation (2). In 
one of our patients, a direct intra-atrial implantable port 
catheter was used in the perioperative and postoperative 
periods of ITx.

Figure 1. a) A direct intra-atrial catheter in Case 1. b) The distal tip of the catheter was not in the atrium in Case 2. c) The direct intra-atrial catheter 
was reinserted in Case 2
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Taurolidine is effective in preventing CVC–related sepsis 
and should be used during long-term catheter use in children 
with IF (5). We used taurolidine with heparin as a line lock 
in order to prevent thrombosis and CRBSI in patients with 
direct intra-atrial implantable port catheters. CRBSIs were 
observed at 11 and 9 months in Cases 1 and 2, respectively. 
Changing the port of the catheter alone with a minimally 
invasive technique was effective for the treatment of CRBSI 
in our patients.

In conclusion, a direct intra-atrial implantable port 
catheter can be used for prolonged periods in children with 
IF who have end-stage central venous access. It is adequate 
for the management of the perioperative and postoperative 
periods of ITx. Changing the port of the catheter can be an 
efficient method for the treatment of CRBSI.
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