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Introduction The prevalence of dental pain is relatively high across 
the global population, primarily attributable to dental caries. School-age 
children and adolescents with caries, particularly those with caregivers 
from lower socioeconomic backgrounds, are more likely to experience 
dental pain. In very young children, pain modulation is not yet fully 
developed; thus, inadequate pain management may cause pain memory 
formation which can lead to altered pain responses later in life.

Methods and Objectives This review aims to provide an overview 
of the management of dental pain in children with pulpitis. To achieve this 
goal, a search was conducted in PubMed using relevant keywords. The 
literature investigation focused on the pharmacological management of 
paediatric pulpitis, including the treatment of associated complications.

Conclusions Dental pain represents a significant public health concern. 
Pain due to endodontic emergency is different in younger children and 
should to be assessed with the use of an appropriate scales and treated 
with NSAID and/or acetoaminophen. The combination of ibuprofen and 
acetaminophen at fixed doses appears to be a viable option for dental pain 
treatment, although further randomised controlled trials (RCTs) are needed 
for confirmation. Antibiotics should only be used in cases involving local 
and/or systemic infectious complications. Opioids are not recommended for 
managing dental pain. Antibiotic prophylaxis is necessary only in selected 
cases and should not overshadow primary prevention, which remains the 
only true option for reducing the development of dental complications. 
Antibiotic Stewardship Programs (ASPs) could play a significant role in 
reducing inappropriate antibiotic prescriptions.
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Introduction

Epidemiology 
The prevalence of dental pain is notably high among children 

and adolescents, averaging 36.2% globally. This prevalence is 
consistent across European countries, including Italy, while 
regions such as Africa may exhibit higher rates up to 60% [Santos 
et al., 2022; Pentapati et al., 2021]. Despite various studies, no 
significant association association appears to exist between 
dental pain and gender, although a slight female predominance 
is observed [Pentapati et al., 2021]. Untreated dental caries stands 
as the primary cause of dental pain onset; however, other oral 
health conditions (e.g., traumatic dental injuries, tooth eruption, 
oral ulcers, etc.) contribute to 27.3% of cases. Notably, school-
age girls and adolescents with cavities, as well as caregivers from 
lower socioeconomic strata (with less than 8 years of schooling), 
appear to face a heightened risk of experiencing dental pain 
[Santos et al., 2022; Pentapati et al., 2021].

Pain Definition 
The International Association for the Study of Pain (IASP) de-

fines pain as “an unpleasant sensory and emotional experience 
associated with actual or potential tissue damage, or described 
in terms of such damage” [IASP Press, Seattle, 1994]. This defi-

nition underscores the subjective nature of painful sensations, 
which are intertwined with a motivational-affective component 
influenced by individual life experiences [Magni et al., 2016]. 
Specifically addressing dental pain, it can be characterised as 
“pain originating from innervated tissues within the tooth or 
immediately adjacent to it” [Gibbs J et al., 2013]. Approximately 
48.8% of patients presenting with pain have an endodontic 
emergency, with 4% of cases involving children and adolescents. 
Various studies have highlighted the significant impact of dental 
pain on children’s daily activities (e.g., sleep, eating, homework, 
classroom attention, school absenteeism, playing, etc.), leading 
to a diminished quality of life [Pentapati et al., 2021].

Pain Modulation
The nociception is “the detection of potentially or actually 

injurious stimuli followed by a reflex withdrawal”. Nociceptors 
are specialised receptors responsible for damage detection, that 
have then this information conveyed to the reflex centers and to 
the central nervous system for processing, which may be 
modulated by descending control, altering perception [Sneddon, 
2018]. Examining nociception phases [Bonezzi et al., 2017] in 
rapid succession, the initial phase involves Transduction, during 
which nociceptors detect a signal (mostly chemical) at the 
peripheral level and convert it into an electrochemical nerve 
impulse then transmitted to central structures. Subsequently, 
Transmission of the painful stimulus to the structures of the central 
nervous system (CNS) responsible for pain sensation processing 
occurs. The third phase, Modulation, consists in control of the 
ascending stimulus through various mechanisms, including: the 
periaqueductal gray substance, descending fibers to nuclei of 
the bulb (endorphins), posterior spinal horns (serotonin), the gate 
control mechanism, inhibitory interneurons to the dorsal horns, 
and opioid receptors throughout the CNS; resulting in partial/
total blockade of painful stimuli activated by endorphins or 
endogenous opioids [Bonezzi et al., 2017]. The final phase, 
Perception, involves the processing of nociceptive neuron 
transmission activity, modulated at different levels, at the 
associative cortex level; generating a subjective phenomenon 
influenced by emotional aspects, behavioural responses, attitudes, 
and beliefs. At birth, newborns lack this elaborate modulation 
system, which develops around 12 to 18 months of age [Murano, 
2016]. Consequently, in very young children, modulation may 
not function optimally, leading to heightened pain perception. 
The same intensity of pain can manifest as a more significant 
clinical presentation. If pain is not adequately managed, it may 
induce a memory of pain, predisposing to altered pain responses 
later in life. Numerous studies [Gursul et al., 2019; Walker, 2019] 
have indicated that exposure to repetitive pain in early life may 
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heighten the risk of developing increased sensitivity to pain and 
chronic pain syndromes later in life. Therefore, in paediatrics, 
effective pain management, particularly for dental pain, is crucial 
compared to adult treatment.

Causes

Dental Caries
Dental caries is a chronic multifactorial condition influenced 

by various factors, including socioeconomic and environmental 
conditions. Often, parents or caregivers from lower socioeconomic 
backgrounds encounter challenges in understanding preventive 
measures and the importance of oral healthcare. The prevalence 
of this condition is exceedingly high, affecting both deciduous 
and permanent teeth, to the extent that it can be considered a 
significant public health issue in all respects [Fernandes et al., 
2023]. Dental caries can also serve as a predictor for the 
development of other caries and future dental pain. For instance, 
a study by Correa-Faria et al. [2016] involving 381 children aged 
1 to 5 years (with 184 having dental caries and 197 with no caries 
experience), demonstrated that children with dental caries were 
more likely to develop new caries. Brushing with fluoride 
toothpaste − with different concentrations depending on the 
age of the patient − stands as one of the primary preventive 
measures in paediatric dentistry. Particularly younger children 
dental hygiene necessitates supervision from parents or caregivers 
due to their inadequate, as they may not always be able to brush 
effectively. Preventing caries in deciduous teeth proves beneficial 
in reducing the incidence of caries in permanent teeth. Indeed, 
a correlation has been established between early childhood caries 
and the prevalence of caries in teeth at 15 years [Alm et al., 2008]. 
Dietary habits can also play a contributing role. Research by Alm 
et al. [2008] indicates that in overweight or obese children, the 
prevalence of caries is higher compared to normal weight children 
of the same age. Moreover, it has been suggested that high 
intake of simply carbohydrates may contribute to the association 
between dental caries and a higher BMI. Chronic malnutrition, 
as well as overweight, can also serve as contributing factors to 
dental caries. This could be attributed to a reduction in saliva 
flow [Johansson et al., 1992]. Unhealthy dietary habits can lead 
to hypomineralisation, a qualitative defect of dental enamel. 
Hypomineralisation in deciduous teeth appears to be a 
predisposing factor for the development of caries. A study 
conducted in Brazil involving 216 children aged 4 to 6 years 
attending public schools [Costa-Silva et al., 2020] demonstrated 
that children with hypomineralisation of the second primary 
molar (HSPM) have an increased likelihood of developing dental 
caries. In conclusion, dental caries and the resultant dental pain 
contribute to a decline in the quality of life for both children and 
their parents in terms of perception and overall well-being [Banto 
et al., 2014].

Pulpitis
Pulpitis refers to an inflammation of the dental pulp caused 

by untreated caries, trauma, or multiple restorations. Dental 
pain represents the primary symptom of pulpitis. The most 
concerning complication is bacterial superinfection, which 
poses a risk of local and/or systemic dissemination. Pulpitis 
can be classified into reversible and irreversible forms: 
reversible pulpitis, if detected early and managed appropriately, 
can lead to the healing of the pulp, while irreversible pulpitis 
represents the progression of untreated reversible pulpitis, 
culminating in the necrosis of the dental pulp [Hennessy, 
2023].

Trauma
The incidence of traumatic dental injuries in childhood has 

been on the rise in recent years. Head injuries caused by dental 
trauma can occur, contributing to various issues such as infections 
during sports-related activities. In immature teeth, pulp 
hypomineralisation has been reported in 35% to 42% of cases 
following intrusive luxation [Sarao et al., 2023]. In these cases, 
early diagnosis is imperative due to the risk of tooth structure 
breakdown with acute symptoms, which can complicate 
treatment [Rai et al, 2018].

Clinical of dental pain. 
Dental pain can be somatic (mucosal, periodontal, alveolar), 

visceral (pulpal) or neuropathic (trigeminal neuralgia). Typically, 
it is characterised by severe pain (NRS 7-8) in both adults and 
children, with younger children possibly experiencing heightened 
levels due to incomplete pain modulation. Pain may occur 
intermittently or continuously, spontaneously, and/or be 
exacerbated by thermal, physical, or dietary stimulus. Nocturnal 
onset can negatively impact both the quantity and quality of 
sleep. In paediatric cases, localising the pain can be challenging, 
especially in younger children, where behavioural assessment is 
the only possibility for determining its origin. Dental roots receive 
innervation from branches of the trigeminal nerve (cranial nerve 
V), potentially causing dental pain to radiate along the sensory 
fibers of this nerve. Therefore, it is crucial to distinguish dental 
pain of odontogenic origin from neuropathic pain. In conclusion, 
dental pain leads to a decline in both children’s and their parents’ 
quality of life, affecting their perception thereof [Banto et al., 
2014].

Pain Estimation
Generally, dental pain is classified as severe even in adults (VAS 

7-8). Pain estimation poses challenges in children, especially in 
younger patients who may struggle to localise pain, therefore 
various pain assessment scales tailored to the patient’s age are 
utilised in paediatric settings. The most employed scales in 
paediatrics include the FLACC scale, the WBFPRS, and the NRS. 
The FLACC (Face, Legs, Activity, Cry, Consolability) Scale, initially 
introduced in 1997 [Merkel et al., 1997], involves observational 
assessment by parents and/or specialist doctors to assign a score 
to pain. It evaluates pain intensity based on 5 behaviours (face, 
legs, activity, consolability, and crying), yielding a score out of 
10. Each aspect considers characteristic behaviours exhibited by 
children in pain, with escalating scores correlating with increased 
pain intensity [Crellin et al., 2018]. The Wong-Baker FACES Pain 
Rating Scale (WBFPRS) facilitates pain assessment through a 
child’s selection of a face from a series of 6 drawn faces 
representing varying pain intensities [Garra et al., 2010]. Lastly, 
the Numerical Scale (NRS) involves patients indicating their pain 
level on a numerical scale ranging from 1 to 10 [Childs et al., 
2005]. NRS and WBFPRS allow for self-assessment and are suitable 
for patients over 3 years of age. For children under 3 years old, 
observational assessment using the FLACC Scale is recommended 
instead [Crellin et al., 2018; Garra et al., 2010; Childs et al., 2005]. 
The initial evaluation of pain, facilitated through the use of an 
appropriate scale tailored to age and cognitive capacity, is 
imperative for the accurate management and selection of the 
most suitable treatment [Sansone et al., 2023].

Methods and purpose of the review

This review aims to examine dental pain management in 
children with pulpitis. A PubMed search was conducted using 
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keywords such as “dental pain and children”, “paediatric dental 
infections”, “cellulitis and children”, “paediatric dentistry”, 
“NSAIDs and children”, “opioids and children”, “dental caries 
and dental pain”, “trauma and dental pain”, “pulpitis and dental 
pain”, and so forth. No exclusion criteria were applied. Literature 
concerning the pharmacological management of dental pain in 
paediatrics, including the treatment of associated causes and 
complications, was investigated.

Pharmacological management of dental pain in 
children

NSAIDs
When reviewing the drug classes utilised in paediatric pain 

management, non-opioid medications, namely nonsteroidal 
anti-inflammatory drugs (NSAIDs), come to the fore. They are 
indicated for mild to moderate pain of various etiologies and are 
employed in severe pain management, often in conjunction with 
opioid medications. The preferred NSAIDs for paediatric use are 
ibuprofen and paracetamol.  NSAIDs undeniably remain the 
primary choice medications. They act by inhibiting the 
prostaglandin cascade through the inhibition of COX1 and COX2. 
Indomethacin and diclofenac exhibit potent anti-inflammatory 
properties and are primarily utilised for severe pain management 
(e.g., renal colic). For acute pain management, such as dental 
pain, ibuprofen or naproxen are highly effective [Bonezzi et al., 
2017]. Conversely, paracetamol lacks anti-inflammatory activity 
but, on the other hand, it primarily exerts its effects centrally, as 
it readily crosses the blood-brain barrier, interacting with the pain 
modulation system: it enhances serotoninergic tone in the 
posterior horns of the spinal cord, accentuating the opioid system 
in the central nervous system. Due to their differing mechanisms 
of action, a synergistic action is conceivable with a combination 
of ibuprofen and paracetamol, both peripherally and centrally 
[Parri et al., 2022]. As for Italian ministerial guidelines, paracetamol 
is administered orally at a loading dose of 20 mg/kg followed by 
maintenance doses of 10–15 mg/kg every 4–6 hours. For rectal 
administration, the loading dose corresponds to 30–40 mg/kg 
with subsequent doses of 15–20 mg/kg, at 4–6 hours intervals. 
Irrespective of the route of administration, the recommended 
maximum daily dose should not exceed 30mg/kg/die if weight 
is under 10 kg, 60 mg/kg/die from 10 kg to 50 kg. Chronic 
intoxication is characterised by the repeated ingestion of doses 
surpassing therapeutic levels. In children under 6 years of age, a 
dose surpassing 200 mg/kg within a single 24-hour period is 
deemed toxic, as is a dose surpassing 150 mg/kg/24 hours within 
the preceding 48 hours, and a dose surpassing 100 mg/kg/24 
hours within the preceding 72 hours. For children aged 6 and 
above, a dose surpassing 200 mg/kg or 10 g within the previous 
24 hours, or exceeding 100 mg/kg in high-risk patients (such as 
those with liver diseases, anorexia, uncontrolled diabetes, or 
concurrent use of other medications) is considered toxic. Liver 
disease results from chronic intoxication. Acute intoxication in 
young children is uncommon and largely attributable to the 
accidental ingestion of a single dose surpassing 150 mg/kg (100 
mg/kg if risk factors are present) [Newsletter SIMYoung, 2023]. 
Regarding ibuprofen, it is administered orally at a dose of 10 mg/
kg every 6–8 hours, with a maximum daily dose of 40 mg/kg. 
The use of some NSAIDs in paediatric age is off-label, and the 
Italian Health Ministry has formulated some recommendations 
for their use in children. A systematic review conducted in 2023 
[Miroshnychenko et al., 2023] reveals that studies investigating 
the efficacy of paracetamol and ibuprofen in dental pain 
management demonstrate the superiority of both agents over 

placebo in providing analgesia at four hours, as anticipated. 
However, when comparing ibuprofen to paracetamol, studies 
suggest the superior efficacy of ibuprofen, indicating the 
significant inflammatory component in dental pain that requires 
suppression. According to guidelines issued in 2023 [Carrasco 
Labra et al., 2023] in the USA, ibuprofen is recommended as the 
first-line agent in cases where immediate definitive dental 
treatment is not feasible, in the absence of strong contraindications 
to NSAID use. Naproxen is also deemed a viable alternative. In 
cases of monotherapy failure, combination therapy by adjunctive 
administration of paracetamol is advocated [Carrasco Labra et 
al., 2023].

Fixed-dose combination of Ibuprofen/Acetaminophen
Ibuprofen and acetaminophen combination therapy is presently 

under scrutiny, as a fixed-dose combination product of the two 
molecules has recently been introduced to the market. The ratio 
between the molecules is 33:1, resulting in 12 mg/kg of 
paracetamol and 3.6 mg/kg of ibuprofen [Tachifenekid, Angelini 
Pharma]. This combination permits the use of considerably lower 
doses of ibuprofen, thus appearing to be a promising option for 
reducing the side effects associated with NSAID use, particularly 
gastrointestinal events and acute kidney injury (AKI). An initial 
study in adults [Stamos et al., 2019] aimed to establish the 
superiority of the combination product over ibuprofen 
monotherapy; however, no superiority was observed. Encouraging 
results emerge when evaluating its non-inferiority compared to 
either ibuprofen or paracetamol monotherapy. Indeed, as 
indicated in the 2023 paediatric review by Miroshnychenko et 
al. [2023], it appears that anti-inflammatory therapy plays a central 
role in managing dental pain (the paracetamol/ibuprofen 
combination was significantly more effective than paracetamol 
alone), yet the combination product does not demonstrate 
inferiority to ibuprofen alone. Consequently, by utilising a 
seemingly non-inferior agent in pain management, it is feasible 
to reduce the dosage of the anti-inflammatory drug, thereby 
lowering the risk of classical NSAID therapy side effects. Excessive 
anti-inflammatory potency also elevates the risk of dental 
complications, particularly infections. Thus, this combination 
product emerges as a promising option in dental pain 
management. Its efficacy has been assessed in other paediatric 
studies regarding pain management in otitis media: a review 
from 2023 [de Sévaux et al., 2023] suggests that even in these 
cases, the non-inferiority of the product is established. 
Nonetheless, further specific randomised studies are warranted 
for confirmation. In any case, particularly in children under 5 
years of age, in whom modulation may not function optimally, 
this product could prove to be a convincing strategy. It may also 
find utility in other forms of typically paediatric pain such as 
headache, earache, and sore throat. 

Opioids 
The Food and Drug Administration (FDA) issued clear guidance 

in 2017 and reiterated it in 2022 [FDA drug safety communication, 
2017 and 2022]: opioids are contraindicated in paediatric patients 
for managing intermittent acute pain, particularly those under 
12 years of age. The risk of side effects, especially concerning 
central nervous system depression, is deemed too high, given 
that analgesic therapy in dental pathology aims to provide short-
term relief while awaiting definitive dental intervention, which 
represents the only truly resolving therapy.

Corticosteroids
Preoperative administration of corticosteroids appears to be 
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effective in managing postoperative pain in patients with 
irreversible symptomatic pulpitis, as demonstrated by a 
randomised study involving 398 young adults [Elkhadem A et 
al., 2018]. Prednisolone exhibited a significant reduction in pain 
intensity at six, twelve, and twenty-four hours compared to 
placebo. At six hours, the observed relative risk reduction was 
20.31% (95% CI [12.03%–27.82%]), at twelve hours 23.39% 
(95% CI [14.75%–31.16%]), and at twenty-four hours 28.85% 
(95% CI [18.08%–38.20%]). Further studies would be necessary 
to evaluate the use of corticosteroids in paediatric age. 

Antibiotic Therapy in Pulpitis 
Antibiotics may be warranted if an infection develops that 

affects surrounding structures, especially facial cellulitis and neck 
abscess, with a risk of hematogenous or lymphatic spread. It 
should be noted that in very young children, such spread is 
facilitated due to the immaturity of the immune system. 
Comparing the clinical presentation of cellulitis [Słotwińska-
Pawlaczyk et al., 2023] based on the site of development (upper 
or lower portion of the face), it was observed that involvement 
of the upper face often implicates deciduous teeth, while 
involvement of the lower face predominantly affects permanent 
teeth. Notably, systemic clinical symptoms (intra-extraoral 
oedema, lymph node involvement, and fever) frequently recur 
when permanent teeth are affected, unlike in cases involving 
deciduous teeth, which are less readily detected by clinicians. 
Antibiotic treatment may become necessary before systemic 
involvement occurs. According to a study examining antibiotic 
prescription patterns among 382 Italian dentists [D’ambrosio et 
al., 2022], the primary reason for prescribing antibiotic therapy 
is dental abscess and only 35.6% prescribed antibiotics in cases 
of pulpitis. The most commonly prescribed antibiotic was found 
to be a macrolide. Based on the findings of a study involving 58 
patients with symptomatic apical periodontitis [Skucaite et al., 
2010], streptococcus was identified as the primary pathogen 
implicated in dental primary infection, while enterococcus faecalis 
was highlighted in secondary infections. In the paediatric 
population, the preferred drug of choice should be penicillin, 
especially amoxicillin/clavulanic acid, because of its large spectrum 
of sensitive pathogens (almost 100%). The recommended dosage 
for amoxicillin should be 50–100 mg/kg administered in two or 
three doses daily for at least 7 days [Baumgartner et al., 2003]. 
In case of older children with permanent teeth involvement, 
Evidence-Based clinical guidelines outlined in 2019 [Lockhart et 
al., 2019] regarding antibiotic therapy in adults could be applied: 
antibiotics should not be used when irreversible pulpitis or 
symptomatic apical periodontitis is identified in immunocompetent 
patients. Therefore, these patients should be referred for definitive 
dental treatment. Antibiotic therapy is warranted only in the 
presence of local and/or systemic complications or when definitive 
dental treatment needs to be delayed. Antibiotic prophylaxis is 
warranted in situations where there are predisposing factors for 
infections in patients undergoing invasive procedures. It’s 
important to note that in paediatrics, even a known unoperated 
heart condition could necessitate prophylaxis. The preferred 
antibiotic of choice is amoxicillin [Lafaurie et al., 2019].

Recent updates to the American Heart Association (AHA) 
guidelines advise against the use of clindamycin due to its frequent 
and severe side effects including death, from Clostridioides difficile 
infection. According to the latest guidelines, doxycycline appears 
to be a suitable alternative in cases of intolerance to penicillins, 
cephalosporins, and macrolides. Nonetheless, primary prevention, 
including maintaining proper oral hygiene and adopting healthy 
dietary habits, remains increasingly crucial [AAPD,2022].

In the USA, the concept of Antibiotic Stewardship Programs 
(ASPs) in paediatrics has emerged to aid in determining the 
appropriate timing and usage of antibiotic therapy, even in 
Emergency Department and community settings [AAPD,2022]. 
ASPs primarily rely on two key principles: “Prospective audit with 
intervention and feedback” and “Preauthorisation”. The former 
involve collaboration between the prescribing physician and an 
ASP team, comprising other healthcare professionals such as a 
clinical pharmacist with infectious diseases expertise, a 
microbiologist, and an epidemiologist; the latter imply that 
antibiotic prescriptions necessitate approval from a specialised 
ASP team [Brigadoi et al.,2023]. These programmes should be 
complemented by other fundamental aspects of proper antibiotic 
prescription management, such as physician and patient 
education, access to rapid diagnostic tests for timely diagnosis, 
dosage optimisation, and rationalisation of therapy [Brigadoi et 
al.,2023].

Conclusions 

Dental pain is a significant public health concern, affecting 
even preschool-aged children, whose clinical presentations may 
differ from adults. According to AAPD (American Academy of 
Paediatric Dentistry), the first examination is recommended at 
the time of the eruption of the first tooth and no later than 12 
months of age. In Italy, dental visits are recommended for children 
aged 18–24 months, regardless of potential dental problems, or 
earlier in case of abnormalities in deciduous teeth. [Clinical 
Recommendations in Odontostomatology; Ministry of Health, 
2017]. Oral hygiene practices are often inadequate in children, 
who may not fully understand the concept of brushing [Paglia, 
2018]. Pain associated with endodontic emergencies varies in 
younger children and should be evaluated using appropriate 
scales according to age and cognitive abilities. NSAIDs and/or 
paracetamol remain the first-line therapies. The fixed combination 
of ibuprofen and paracetamol represent a new possible way of 
pain management in children, but further randomised controlled 
trials (RCTs) are necessary to assess its efficacy or non-inferiority 
compared to ibuprofen monotherapy. However, it can be 
concluded that in children aged 2 to 12 years, this combination 
could serve as a viable alternative for short-term treatment of 
mild to moderate acute pain [Parri et al., 2023]. Instead, opioids 
are contraindicated in paediatric patients for managing 
intermittent acute pain due to their high risk of side effects on 
central nervous system depression. Preoperative administration 
of corticosteroids could be an effective alternative treatment in 
managing postoperative pain in patients with irreversible 
symptomatic pulpitis, as shown in adults studies [Elkhadem et 
al., 2018].  Antibiotics should be reserved for cases involving local 
and/or systemic infectious complications. Antibiotic prophylaxis 
is indicated only in select cases and should not overshadow 
primary prevention, which remains the most effective approach 
to reducing the development of dental complications. Antibiotic 
Stewardship Programs (ASPs) should be implemented beyond 
hospital settings, extending to community medicine and the 
Emergency Department, to facilitate the establishment of local 
guidelines for appropriate medical prescribing.

References

	› Alm A, Fåhraeus C, Wendt LK, Koch G, Andersson-Gäre B, Birkhed D. Body adiposity status in 
teenagers and snacking habits in early childhood in relation to approximal caries at 15 years of 
age. Int J Paediatr Dent. 2008 May;18(3):189-96.

	› American Academy of Pediatric Dentistry. Antibiotic prophylaxis for dental patiens at risk for 
infection. The Reference Manual of Pediatric Dentistry, III. American Academy of Pediatric 
Dentistry; 2022:500-6.



MOHN A. ET AL

European Journal of Paediatric Dentistry vol. 26/2-2025124

	› Banto J, Tsakos G, Paiva SM, Carvalho TS, Raggio DP, Bönecker M. Impact of dental caries and 
trauma on quality of life among 5- to 6-year-old children: perceptions of parents and children. 
Community Dent Oral Epidemiol. 2014;42(5):385-94.

	› Baumgartner JC, Xia T. Antibiotic susceptibility of bacteria associated with endodontic abscesses. 
J Endod. 2003 Jan;29(1):44-7.

	› Brigadoi G, Donà D, Da Dalt L. La stewardship antibiotica: luci e ombre. Prospettive in pediatria, 
Vol 53 N.210, pag 93-99, 2023.

	› Carrasco-Labra A, Polk DE, Urquhart O, Aghaloo T, Claytor JW Jr, Dhar V, Dionne RA, Espinoza 
L, Gordon SM, Hersh EV, Law AS, Li BS, Schwartz PJ, Suda KJ, Turturro MA, Wright ML, Dawson 
T, Miroshnychenko A, Pahlke S, Pilcher L, Shirey M, Tampi M, Moore PA. Evidence-based clinical 
practice guideline for the pharmacologic management of acute dental pain in children: A report 
from the American Dental Association Science and Research Institute, the University of Pittsburgh 
School of Dental Medicine, and the Center for Integrative Global Oral Health at the University of 
Pennsylvania. J Am Dent Assoc. 2023 Sep;154(9):814-825.e2. doi: 10.1016/j.adaj.2023.06.014. 
PMID: 37634915.

	› Childs JD, Piva SR, Fritz JM. Responsiveness of the numeric pain rating scale in patients with low 
back pain. Spine (Phila Pa 1976). 2005 Jun 1;30(11):1331-4.

	› Corrêa-Faria P, Paixão-Gonçalves S, Paiva SM, Pordeus IA. Incidence of dental caries in primary 
dentition and risk factors: a longitudinal study. Braz Oral Res. 2016 May 20;30(1):S1806-
83242016000100254.

	› Costa-Silva CM, Ambrosano GM, Mialhe FL. Association between demarcated enamel 
hypomineralization on second primary molars and dental caries in childhood. Acta Odontol 
Latinoam. 2020 Dec 1;33(3):181-186.

	› Crellin DJ, Harrison D, Santamaria N, Huque H, Babl FE. The Psychometric Properties of the FLACC 
Scale Used to Assess Procedural Pain. J Pain. 2018 Aug;19(8):862-872.

	› D’Ambrosio F, Di Spirito F, Amato A, Caggiano M, Lo Giudice R, Martina S. Attitudes towards 
Antibiotic Prescription and Antimicrobial Resistance Awareness among Italian Dentists: What Are 
the Milestones? Healthcare (Basel). 2022 Aug 21;10(8):1585. doi: 10.3390/healthcare10081585. 
PMID: 36011242; PMCID: PMC9408165.

	› de Sévaux JLH, Damoiseaux RA, van de Pol AC, Lutje V, Hay AD, Little P, Schilder AG, Venekamp 
RP. Paracetamol (acetaminophen) or non-steroidal anti-inflammatory drugs, alone or combined, 
for pain relief in acute otitis media in children. Cochrane Database Syst Rev. 2023 Aug.

	› Fernandes TO, Carvalho PA, Abreu FV, Kirschneck C, Küchler EC, Antunes LS, Antunes LAA. 
Association between nutritional status and children and adolescents’ dental caries experiences: 
an overview of systematic reviews. J Appl Oral Sci. 2023 Sep 25;31:e20230138.

	› Garra G, Singer AJ, Taira BR, Chohan J, Cardoz H, Chisena E, Thode HC Jr. Validation of the 
Wong-Baker FACES Pain Rating Scale in pediatric emergency department patients. Acad Emerg 
Med. 2010 Jan;17(1):50-4.

	› Gibbs J, Hargreaves K. Acute and chronic orofacial and dental pain (Chap. 59). In: Wall and 
Melzack’s textbook of pain. 6 edn. Elsevier Health Sciences; 2013. p. 803–814).

	› Gursul D, Hartley C, Slater R. Nociception and the neonatal brain. Semin Fetal Neonatal Med. 
2019 Aug;24(4):101016. doi: 10.1016/j.siny.2019.05.008. Epub 2019 Jun 5. PMID: 31201139; 
PMCID: PMC6728629.

	› Johansson I, Saellström AK, Rajan BP, Parameswaran A. Salivary flow and dental caries 
in Indian children suffering from chronic malnutrition. Caries Res. 1992;26(1):38-43. doi: 
10.1159/000261425. PMID: 1568235.   

	› Lafaurie GI, Noriega LA, Torres CC, Castillo Y, Moscoso SB, Mosquera S, Díaz-Báez D, Chambrone 
L. Impact of antibiotic prophylaxis on the incidence, nature, magnitude, and duration of 
bacteremia associated with dental procedures: A systematic review. J Am Dent Assoc. 2019 
Nov;150(11):948-959.e4. doi: 10.1016/j.adaj.2019.06.017. Epub 2019 Sep 25. PMID: 31561837.

	› lkhadem A, Ezzat K, Ramadan M, AbdelGhaffar S, Khamis D, Hassan A, Abdel-Mawgoud A, 
Mamdouh A, AbouZeid M, Amin S. The effect of preoperative oral administration of prednisolone 

on postoperative pain in patients with symptomatic irreversible pulpitis: a single-centre 
randomized controlled trial. Int Endod J. 2018 Apr;

	› Lockhart PB, Tampi MP, Abt E, Aminoshariae A, Durkin MJ, Fouad AF, Gopal P, Hatten BW, 
Kennedy E, Lang MS, Patton LL, Paumier T, Suda KJ, Pilcher L, Urquhart O, O’Brien KK, Carrasco-
Labra A. Evidence-based clinical practice guideline on antibiotic use for the urgent management 
of pulpal- and periapical-related dental pain and intraoral swelling: A report from the American 
Dental Association. J Am Dent Assoc. 2019 Nov;150(11):906-921.e12.

	› Merkel, S. I., Voepel-Lewis, T., Shayevitz, J. R., & Malviya, S. (1997). The FLACC: A behavioral 
scale for scoring postoperative pain in young children. Pediatric Nursing, 23(3), 293–297.

	› Ministero della salute 2010, Bambini e dolore, pp 125-134.
	› Miroshnychenko A, Azab M, Ibrahim S, Roldan Y, Diaz Martinez JP, Tamilselvan D, He L, Urquhart 

O, Tampi M, Polk DE, Moore PA, Hersh EV, Carrasco-Labra A, Brignardello-Petersen R. Analgesics 
for the management of acute dental pain in the pediatric population: A systematic review and 
meta-analysis. J Am Dent Assoc. 2023 May.

	› Paglia L. Molar Incisor Hypomineralization: paediatricians should be involved as well! Eur J 
Paediatr Dent. 2018 Sep;19(3):173.

	› Parri N, Silvagni D, Chiarugi A, Cortis E, D’Avino A, Lanari M, Marchisio PG, Vezzoli C, Zampogna 
S, Staiano A. Paracetamol and ibuprofen combination for the management of acute mild-to-
moderate pain in children: expert consensus using the Nominal Group Technique (NGT). Ital J 
Pediatr. 2023 Mar 21;49(1):36. doi: 10.1186/s13052-023-01445-4. PMID: 36945023; PMCID: 
PMC10031994.

	› Pentapati KC, Yeturu SK, Siddiq H. Global and regional estimates of dental pain among children 
and adolescents-systematic review and meta-analysis. Eur Arch Paediatr Dent. 2021 Feb;22(1):1-
12. 

	› Rai A, Singh A, Menon I, Singh J, Rai V, Aswal GS. Molar Incisor Hypomineralization: Prevalence 
and Risk Factors Among 7-9 Years Old School Children in Muradnagar, Ghaziabad. Open Dent 
J. 2018 Sep 28;12:714-722. doi: 10.2174/1745017901814010714. PMID: 30369981; PMCID: 
PMC6182886.

	› Rossi F, Botarelli P, Missanelli A. Acetaminophen intoxication. SIMYoung Newsletter, 2023 Mar.
	› Sansone L, Gentile C, Grasso EA, Di Ludovico A, La Bella S, Chiarelli F, Breda L. Pain Evaluation 

and Treatment in Children: A Practical Approach. Children (Basel). 2023 Jul 13;10(7):1212.
	› Santos PS, Barasuol JC, Moccelini BS, Magno MB, Bolan M, Martins-Junior PA, Maia LC, Cardoso 

M. Prevalence of toothache and associated factors in children and adolescents: a systematic 
review and meta-analysis. Clin Oral Investig. 2022 Feb;26(2):1105-1119.

	› Sarao SK, Levin L. Pain management, pediatric dental injuries, and dental trauma education. Dent 
Traumatol. 2023 Aug;39(4):291-294.

	› Skucaite N, Peciuliene V, Vitkauskiene A, Machiulskiene V. Susceptibility of endodontic 
pathogens to antibiotics in patients with symptomatic apical periodontitis. J Endod. 2010 
Oct;36(10):1611-6.

	› Słotwińska-Pawlaczyk A, Orzechowska-Wylęgała B, Latusek K, Roszkowska AM. Analysis of the 
Clinical Status and Treatment of Facial Cellulitis of Odontogenic Origin in Pediatric Patients. Int J 
Environ Res Public Health. 2023 Mar 10;20(6):4874.

	› Sneddon LU. Comparative Physiology of Nociception and Pain. Physiology (Bethesda). 2018 Jan 
1;33(1):63-73. doi: 10.1152/physiol.00022.2017. PMID: 29212893

	› Stamos A, Drum M, Reader A, Nusstein J, Fowler S, Beck M. An Evaluation of Ibuprofen Versus 
Ibuprofen/Acetaminophen for Postoperative Endodontic Pain in Patients With Symptomatic 
Irreversible Pulpitis and Symptomatic Apical Periodontitis. Anesth Prog. 2019.

	› Walker SM. Long-term effects of neonatal pain. Semin Fetal Neonatal Med. 2019 

Aug;24(4):101005. doi: 10.1016/j.siny.2019.04.005. Epub 2019 Apr 5. PMID: 30987942.


