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Abstract: Herpetic stomatitis is one of the most common viral diseases of the oral cavity in 

childhood, primarily caused by Herpes simplex virus type 1 (HSV-1). The disease is characterized 

by painful oral vesicles, ulcerations, fever, dehydration, feeding difficulties, irritability, and 

reduced quality of life. Conventional treatment mainly includes antiviral agents, symptomatic pain 

management, hydration, and oral hygiene support. However, recurrence, prolonged healing, 

secondary infection, and treatment intolerance remain significant clinical challenges. Therefore, 

modern pediatric dentistry increasingly focuses on innovative therapeutic approaches aimed at 

faster recovery, reduced pain, immune modulation, and prevention of recurrence. This article 

reviews current and emerging methods for treating herpetic stomatitis in children, including low-

level laser therapy, probiotic therapy, nanotechnology-based drug delivery systems, herbal 

bioactive agents, immunomodulators, regenerative gels, telemedicine monitoring, and 

personalized treatment protocols. The study also discusses their mechanisms, clinical benefits, 

limitations, and future prospects. The findings suggest that combining traditional antiviral therapy 

with innovative adjunctive methods significantly improves clinical outcomes, shortens healing 

time, enhances comfort, and reduces relapse frequency. 
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Introduction 

Herpetic stomatitis is an acute inflammatory disease of the oral mucosa caused 

predominantly by primary infection with Herpes simplex virus infection. It is especially common 

among infants and children between six months and five years of age, when maternal antibodies 
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decline and the immune system is still developing. Primary herpetic gingivostomatitis often 

manifests with fever, malaise, cervical lymphadenopathy, painful gingival swelling, drooling, 

refusal to eat, and multiple ulcerative lesions throughout the oral cavity. In severe cases, 

dehydration and hospitalization may occur. 

The prevalence of pediatric herpetic stomatitis remains substantial worldwide due to the high 

contagiousness of HSV-1 and frequent close contact among children in homes, kindergartens, and 

schools. While many cases are self-limiting, symptoms can be intense and distressing. Standard 

treatment usually consists of oral hydration, antipyretics, topical anesthetics, antiseptic mouth care, 

and systemic antiviral therapy such as Acyclovir when initiated early. 

Despite these available treatments, several problems remain unresolved. Children often 

resist oral medications because of pain or unpleasant taste. Delayed diagnosis may reduce antiviral 

effectiveness. Ulcer healing can take one to two weeks. Pain may lead to poor nutrition and 

dehydration. Recurrent lesions may develop later in life. In addition, excessive use of some 

medications may produce adverse effects or poor adherence. 

For these reasons, pediatric dentistry and oral medicine have increasingly explored 

innovative strategies that improve comfort, accelerate healing, reduce viral activity, strengthen 

mucosal immunity, and minimize recurrence. Such approaches include low-level laser therapy, 

nanocarrier antiviral systems, probiotics, herbal biomolecules, immune-supportive agents, 

hydrogel dressings, and digital monitoring technologies. 

The aim of this article is to analyze modern innovative approaches for the treatment of 

herpetic stomatitis in children and evaluate their clinical significance, advantages, and future 

potential. 

Methods 

This article uses a narrative scientific review methodology based on contemporary pediatric 

dentistry, virology, oral medicine, and biomedical innovation literature. Relevant peer-reviewed 

studies, clinical reports, and therapeutic guidelines concerning pediatric herpetic stomatitis were 

conceptually synthesized. 

The review focused on the following treatment categories: 

1. Conventional antiviral and supportive care.  

2. Low-level laser therapy and photobiomodulation.  

3. Probiotics and microbiome regulation.  

4. Nanotechnology-based antiviral delivery systems.  

5. Herbal and natural bioactive agents.  
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6. Immunomodulatory therapies.  

7. Regenerative and protective oral biomaterials.  

8. Telemedicine and personalized pediatric management.  

The selected approaches were evaluated according to the following criteria: 

 Reduction of pain intensity  

 Healing time of oral lesions  

 Feeding and hydration recovery  

 Safety in children  

 Ease of administration  

 Recurrence prevention  

 Parent and patient adherence  

Comparative interpretation was then performed to identify the most promising integrated 

treatment model. 

Results 

1. Conventional Therapy Remains the Foundation 

Traditional management remains essential in pediatric herpetic stomatitis. Early 

administration of Acyclovir during the first 72 hours often decreases fever duration, viral shedding, 

and lesion severity. Oral rehydration, soft diet, fever control, and hygiene support are 

indispensable. However, conventional treatment alone may not adequately control pain or shorten 

recovery in moderate-to-severe cases. 

2. Low-Level Laser Therapy (LLLT) 

Low-level laser therapy, also known as photobiomodulation, has emerged as one of the most 

promising non-invasive innovations. It uses low-intensity light energy to stimulate cellular repair, 

reduce inflammation, and relieve pain. 

Clinical observations indicate that children receiving adjunctive laser therapy may 

experience: 

 Faster epithelial healing  

 Reduced ulcer pain  

 Less difficulty eating  

 Lower inflammatory swelling  

 Improved cooperation during treatment  

Because laser application is quick and painless, it is particularly useful in pediatric settings. 

3. Probiotic Therapy 
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Recent studies suggest that oral microbiota balance influences mucosal immunity and 

secondary infection risk. Probiotics such as Lactobacillus rhamnosus and Bifidobacterium lactis 

may support oral and systemic immune responses. 

Potential benefits include: 

 Reduction of secondary bacterial colonization  

 Improved mucosal barrier function  

 Modulation of inflammatory cytokines  

 Better gastrointestinal tolerance during illness  

Probiotic lozenges, sachets, or pediatric suspensions may serve as useful adjuncts. 

4. Nanotechnology-Based Drug Delivery 

Nanomedicine offers advanced delivery systems for antiviral drugs. Nanoparticles, 

liposomes, and mucoadhesive nanogels can improve localized retention of medications in the oral 

cavity. 

Advantages include: 

 Better penetration into lesions  

 Controlled release of antiviral agents  

 Lower systemic dosage requirements  

 Improved taste masking for children  

 Longer contact with oral mucosa  

Experimental formulations containing acyclovir-loaded nanoparticles show encouraging 

therapeutic potential. 

5. Herbal Bioactive Agents 

Plant-derived compounds with antiviral and anti-inflammatory effects are increasingly 

studied. Extracts of Aloe vera, Chamomile, honey derivatives, and propolis have demonstrated 

supportive benefits in oral lesions. 

Observed outcomes include: 

 Reduced burning sensation  

 Faster tissue repair  

 Moist wound environment  

 Mild antimicrobial protection  

Such therapies may be useful when standardized and medically supervised. 

6. Immunomodulators 
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Children with recurrent herpetic episodes may benefit from immune-supportive treatment. 

Selected immunomodulatory agents, micronutrients, vitamin D, zinc, and interferon-related 

strategies are under investigation. 

These approaches may: 

 Improve antiviral host defense  

 Decrease recurrence frequency  

 Enhance mucosal resistance  

 Shorten recovery time  

7. Regenerative Hydrogels and Barrier Films 

Modern oral gels containing hyaluronic acid, collagen peptides, or bioadhesive polymers 

create a protective layer over ulcers. 

Benefits: 

 Pain reduction during eating  

 Moist healing environment  

 Reduced friction trauma  

 Faster re-epithelialization  

Children often tolerate flavored gels better than rinses. 

8. Telemedicine Monitoring 

Digital pediatric follow-up allows clinicians to monitor hydration, lesion progress, fever, and 

medication adherence through remote consultations. Parents can send photographs and symptom 

updates, allowing earlier intervention if complications arise. 

Discussion 

The treatment of pediatric herpetic stomatitis is evolving from purely symptomatic care 

toward multimodal precision management. This transition reflects broader trends in modern 

medicine: patient-centered therapy, minimally invasive interventions, and biologically targeted 

treatment. 

One of the most clinically meaningful innovations is low-level laser therapy. Unlike many 

medications, laser treatment requires no swallowing, no unpleasant taste, and minimal cooperation 

time. This makes it ideal for young children. By reducing pain rapidly, it may indirectly improve 

hydration and nutrition—two critical factors in pediatric recovery. 

Probiotic therapy introduces an important conceptual shift: oral viral disease is no longer 

viewed only as viral pathology, but also as an interaction between virus, host immunity, and 
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microbial ecology. Supporting beneficial microbiota may reduce complications and improve 

immune balance. 

Nanotechnology represents perhaps the most future-oriented strategy. Children frequently 

struggle with adherence to oral antiviral syrups or tablets. Mucoadhesive nanogels capable of 

prolonged lesion contact could transform pediatric treatment by increasing local effectiveness 

while reducing systemic exposure. 

Herbal and natural therapeutics remain attractive because many parents prefer gentle and 

“natural” supportive care. However, scientific standardization is essential. Only evidence-based 

preparations with verified dosage, purity, and pediatric safety should be recommended. 

Immunomodulatory strategies are especially relevant for recurrent disease. Some children 

experience repeated outbreaks triggered by stress, fever, poor sleep, or immune weakness. 

Personalized prevention plans—including nutrition, sleep hygiene, stress control, and targeted 

supplements—may reduce recurrence burden. 

Barrier gels and regenerative biomaterials directly improve quality of life. Since oral pain is 

often the most distressing symptom, creating a protective covering over ulcers can significantly 

improve eating and speaking. 

Telemedicine has particular value in regions where pediatric dental specialists are limited. 

Parents often cannot determine whether dehydration or worsening lesions require urgent care. 

Remote monitoring improves safety and access. 

Nevertheless, several limitations remain. Many innovative treatments require larger 

randomized pediatric trials. Cost, availability, training, and regulatory approval vary between 

countries. Some technologies remain experimental. Therefore, integration into routine practice 

should be evidence-based and gradual. 

The most effective current model appears to be combined therapy: 

1. Early antiviral treatment  

2. Hydration and pain control  

3. Protective regenerative gel  

4. Adjunctive laser therapy when available  

5. Probiotic or immune support in selected patients  

6. Parent education and follow-up  

This integrated approach addresses viral cause, inflammation, pain, tissue damage, and 

recurrence risk simultaneously. 

Conclusion 
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Herpetic stomatitis in children remains a common and clinically significant oral disease that 

can severely affect feeding, hydration, comfort, and family well-being. Conventional therapy 

continues to play an essential role, particularly early antiviral treatment and supportive care. 

However, innovative methods are increasingly improving treatment outcomes. 

Low-level laser therapy, probiotic supplementation, nanotechnology-based antiviral 

systems, herbal bioactive preparations, immunomodulatory support, regenerative oral hydrogels, 

and telemedicine monitoring all demonstrate valuable potential. 

The most promising future direction is personalized multimodal therapy adapted to the 

child’s age, severity, immune status, recurrence history, and tolerance. Such an approach may 

achieve: 

 Faster pain relief  

 Shorter healing time  

 Better hydration and nutrition  

 Reduced recurrence frequency  

 Improved parent satisfaction  

 Higher quality of life  

Further multicenter pediatric clinical trials are needed to establish standardized protocols 

and determine long-term safety. Nonetheless, innovative treatment strategies are already reshaping 

the management of herpetic stomatitis in children and represent an important advancement in 

pediatric oral healthcare. 
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