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Abstract. The phenomenon of spontaneous regression of nevi in adolescents is a 

fascinating and complex process that is not yet fully understood. This natural occurrence, where 

benign nevi shrink or disappear without any medical intervention, has sparked interest in the 

fields of dermatology and oncology due to its potential implications for skin cancer prevention, 

particularly melanoma. This study examines the underlying mechanisms of spontaneous 

regression, including the role of the immune system, genetic predispositions, and environmental 

factors, such as sun exposure and hormonal changes during adolescence. It explores the 

involvement of immune cells, especially T-cells, in identifying and eliminating abnormal 

melanocytes, as well as the challenges clinicians face in differentiating between regressed nevi 

and those that may develop into malignancies. 
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СПОНТАННАЯ РЕГРЕССИЯ ЗЛОКАЧЕСТВЕННЫХ ОПУХОЛЕЙ 

Аннотация. Феномен спонтанной регрессии невусов у подростков - это 

увлекательный и сложный процесс, который еще не до конца изучен. Это естественное 

явление, когда доброкачественные невусы уменьшаются или исчезают без какого-либо 

медицинского вмешательства, вызвало интерес в области дерматологии и онкологии из-

за его потенциальных последствий для профилактики рака кожи, особенно меланомы. В 

этом исследовании изучаются основные механизмы спонтанной регрессии, включая роль 

иммунной системы, генетической предрасположенности и факторов окружающей 

среды, таких как воздействие солнца и гормональные изменения в подростковом 

возрасте. В нем изучается участие иммунных клеток, особенно Т-клеток, в выявлении и 

устранении аномальных меланоцитов, а также проблемы, с которыми сталкиваются 

врачи при дифференциации регрессировавших невусов и тех, которые могут развиться в 

злокачественные новообразования. 

 Ключевые слова: Невус, спонтанная регрессия, меланоциты, иммунный надзор, Т-

клетки, гормональные колебания, дерматоскопия, злокачественная трансформация. 

 

Introduction 

Nevi, commonly known as moles, are pigmented growths that develop on the skin, 

typically benign in nature. They arise from melanocytes, the cells responsible for producing 

melanin, the pigment that gives skin its color. Nevi are common among adolescents and can vary 

in number and color, often causing concern. While these growths are usually harmless, there are 

instances where they may undergo changes.  
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In some cases, nevi may spontaneously regress, a phenomenon known as spontaneous 

regression, which has become an important topic in dermatological research. Spontaneous 

regression refers to the natural shrinking or complete disappearance of a mole without any 

medical intervention. This process is believed to involve the immune system's response and 

interactions with the cells of the nevus. Although not fully understood, the factors that contribute 

to the regression of nevi are of great interest, particularly because this process might help prevent 

malignancy in certain cases. 

 Factors such as immune system activity, genetic predisposition, and environmental 

influences are thought to play a role in the occurrence of spontaneous regression. This paper will 

explore the phenomenon of spontaneous regression in nevi, focusing on its mechanisms and the 

factors that may trigger this process. The clinical implications of spontaneous regression, its role 

in preventing the malignancy of moles, and important considerations in assessing such moles 

will also be discussed. 

Literature review and method 

Nevi are benign growths that appear on the skin, commonly known as moles. They are 

composed of melanocytes, the pigment-producing cells responsible for skin color. Nevi can be 

congenital (present at birth) or acquired over time due to sun exposure and other factors.  

Adolescents, due to hormonal changes and increased sun exposure, are particularly prone 

to developing nevi. Most nevi are harmless, but some can develop into melanoma, a type of skin 

cancer. It is crucial to monitor nevi in adolescents, as changes in size, shape, or color may 

indicate malignancy. However, some nevi may undergo spontaneous regression, where they 

shrink or disappear without any medical intervention, which raises questions about the 

mechanisms behind this process. 

Spontaneous regression refers to the natural reduction or disappearance of nevi without 

external medical treatment. This phenomenon is still not fully understood, but it is believed that 

the immune system plays a significant role. Spontaneous regression is distinct from malignant 

transformation, where a benign mole becomes cancerous. While the exact mechanism of 

regression remains unclear, some research suggests that immune responses, such as the 

activation of T-cells or macrophages, may target the nevus cells, causing them to regress. In 

clinical practice, it is important to differentiate between nevi undergoing spontaneous regression 

and those that might be malignant, as the latter requires intervention. 

Several factors can contribute to spontaneous regression. Immune system involvement is 

a primary factor; when the immune system detects abnormal cells, it can trigger an inflammatory 

response, leading to the regression of the mole. Genetic factors may also play a role, as some 

individuals might be genetically predisposed to spontaneous regression of their nevi.  

Environmental factors, such as sun exposure, skin trauma, or even infections, have been 

linked to changes in nevi and may act as triggers for regression. Additionally, hormonal changes 

that occur during adolescence might also influence the regression process, possibly due to altered 

immune responses or changes in skin cell behavior. 

The immune system is believed to be a central player in the regression of nevi. During 

spontaneous regression, immune cells, particularly T-cells and macrophages, may be activated to 

target nevus cells. These immune cells are responsible for detecting and destroying abnormal or 

damaged cells. Inflammatory responses are also thought to contribute to nevus cell death.  

Cytokines, which are signaling proteins produced by immune cells, play a crucial role in 

promoting inflammation and mediating cell death.  
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Research in animal models and clinical studies has shown that immune-mediated 

regression of nevi can occur, though the precise signals and mechanisms are still being studied. 

In clinical practice, identifying spontaneously regressed nevi can be challenging. Some 

regressed moles may appear as smaller, paler, or slightly scarred lesions. It is essential for 

dermatologists to assess nevi carefully through regular dermatological examinations. Techniques 

such as dermoscopy, a non-invasive method of examining the skin's surface, can be helpful in 

distinguishing between benign and suspicious lesions. In some cases, a biopsy may be required 

to confirm whether a mole has undergone spontaneous regression or if it shows signs of 

malignancy. Understanding the clinical features of regressed nevi and having accurate diagnostic 

criteria is crucial to ensure proper management. 

The spontaneous regression of nevi can be beneficial as it may help prevent the 

progression to melanoma, especially when triggered by the immune system. However, there are 

risks associated with misdiagnosing regressed nevi as malignant lesions. Some nevi may exhibit 

changes that resemble those of melanoma, such as uneven borders or darkening, even though 

they are benign. Misdiagnosis can lead to unnecessary treatment or removal. On the other hand, 

failure to recognize spontaneous regression could lead to delayed detection of a developing 

malignancy. Therefore, understanding the clinical significance of spontaneous regression is 

essential for minimizing risks. 

Adolescents with regressed nevi should undergo regular follow-up visits with 

dermatologists to monitor any further changes. A proper history and physical examination are 

important to assess any new or ongoing alterations in nevi. While spontaneous regression may 

eliminate the need for immediate intervention, ongoing monitoring is essential to ensure that the 

mole does not transform into something more serious. If a regressed nevus shows signs of 

abnormality, such as new growth or bleeding, it should be evaluated further. Psychological 

considerations should also be taken into account, as adolescents may be concerned about the 

appearance or changes in their skin, requiring supportive care and education about the condition. 

There is still much to learn about the process of spontaneous regression in nevi. Further 

studies are needed to better understand the genetic and immunological factors that contribute to 

this phenomenon. Exploring the molecular pathways involved in immune response and how they 

affect nevus cells could open up new possibilities for therapeutic applications. Additionally, the 

role of environmental factors, such as sun exposure and skin trauma, in triggering regression 

should be investigated in more depth. Long-term studies on the relationship between regressed 

nevi and melanoma risk are essential to establish clearer guidelines for clinical practice. 

Spontaneous regression of nevi is a fascinating phenomenon that offers potential insights 

into the immune system’s role in preventing melanoma. While the mechanisms behind this 

process are still not fully understood, understanding how nevi regress naturally can help improve 

clinical management. Early detection, careful monitoring, and appropriate intervention are 

crucial in ensuring the health and safety of adolescents with nevi. As research in this area 

continues, new therapeutic strategies may emerge, offering improved management options for 

patients at risk of melanoma. 

Discussion 

Spontaneous regression of nevi is a relatively rare yet intriguing phenomenon, especially 

in adolescents. While it is not fully understood, emerging research indicates that the immune 

system plays a significant role in the regression process.  
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In the context of nevi, spontaneous regression occurs when benign growths, typically 

composed of melanocytes, shrink or disappear without external medical intervention. This 

natural process is an important aspect of dermatological practice, as it may have implications for 

the prevention of skin cancers, particularly melanoma. 

One of the most critical points to address is the role of the immune system in the 

regression of nevi. Studies suggest that an immune response, such as the activation of T-cells and 

macrophages, is crucial for targeting and destroying nevus cells. The presence of inflammation 

within the mole itself may signal the immune system to react and eliminate abnormal cells. This 

process mirrors the immune surveillance mechanism that the body employs to protect itself from 

cancerous cells. However, while this immune response may be protective, the process is not 

always perfect. In some cases, the immune system might fail to identify malignant cells, leading 

to the risk of malignant transformation. 

The causes and triggers of spontaneous regression remain unclear, and more research is 

needed to identify all the factors involved. Genetic predisposition is believed to influence 

whether a person is more likely to experience spontaneous regression, though specific genetic 

markers have not yet been conclusively identified. Environmental factors, such as UV exposure, 

skin trauma, or infections, might also play a role in the regression process. Adolescents are at 

higher risk due to their increased sun exposure and hormonal changes, which could influence the 

behavior of skin cells. Hormonal fluctuations during puberty may also affect immune function, 

potentially leading to the regression of nevi in some individuals. 

One challenge in clinical practice is distinguishing between spontaneously regressed nevi 

and those that show signs of malignant transformation. Dermatologists must carefully assess any 

changes in size, shape, or color, as these could indicate a need for further investigation.  

Dermoscopy, a non-invasive tool, is often used to examine nevi in greater detail, helping 

to differentiate between benign and suspicious lesions. However, spontaneous regression is often 

subtle, and misdiagnosis can occur. For instance, a regressed nevus may appear paler, smaller, or 

scarred, which can resemble the appearance of a malignant lesion. Therefore, it is crucial for 

dermatologists to carefully monitor these lesions over time, using diagnostic tools such as 

biopsies when necessary. 

The clinical implications of spontaneous regression are significant, particularly in the 

context of melanoma prevention. Spontaneous regression could serve as an early mechanism that 

helps the body combat the development of melanoma, a potentially deadly form of skin cancer.  

If more nevi undergo spontaneous regression before they can develop into malignancies, 

it could reduce the need for surgical interventions or aggressive treatments. However, a balanced 

approach is required, as over-relying on the potential for regression could lead to delayed 

diagnosis in cases where malignancy is present. 

Another important aspect of managing adolescents with regressed nevi is ensuring proper 

follow-up. Although spontaneous regression may not require immediate intervention, regular 

monitoring is essential to detect any changes that could signal the development of melanoma.  

Adolescents undergoing puberty, who often experience rapid changes in their bodies, 

may also have fluctuating numbers of nevi. Consistent dermatological assessments, including 

visual exams and dermoscopy, can help ensure that any suspicious changes are promptly 

addressed. Psychological support should also be considered, as adolescents may feel self-

conscious or anxious about changes in their skin appearance, and proper counseling can help 

alleviate such concerns. 
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In terms of future research, much remains to be explored. Understanding the molecular 

and genetic mechanisms that govern spontaneous regression could open new avenues for 

therapeutic strategies, particularly in melanoma prevention. Immunological studies investigating 

the specific immune cells and cytokines involved in regression could help identify potential 

targets for treatment. Additionally, long-term studies on the impact of spontaneous regression on 

melanoma risk are essential to establish clearer guidelines for clinical practice and patient 

management. 

Conclusion 

Spontaneous regression of nevi in adolescents is a remarkable and still not fully 

understood phenomenon that offers significant insights into the body’s natural defense 

mechanisms, particularly the immune system’s role in targeting and eliminating abnormal cells.  

This process, where benign moles shrink or disappear without medical intervention, has 

crucial implications for both dermatological practice and melanoma prevention. While the exact 

mechanisms behind spontaneous regression remain elusive, the involvement of the immune 

system, genetic factors, and environmental influences appears to play a key role in this 

phenomenon. 

From a clinical perspective, distinguishing between spontaneously regressed nevi and 

those that may transform into malignant lesions presents a challenge. Proper monitoring and 

diagnostic tools, such as dermoscopy and biopsy, are essential to ensure that any changes in nevi 

are accurately assessed. Although spontaneous regression may offer protection by potentially 

preventing the development of melanoma, it is important to approach the diagnosis and 

management of such cases with caution to avoid misdiagnosis or delayed intervention in cases of 

malignancy. 
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