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Abstract: Spontaneous regression of malignant tumors is a rare phenomenon characterized by the partial or complete disappearance
of a tumor without conventional treatment. While the underlying mechanisms remain poorly understood, various factors including
immune response, hormonal influences, and genetic mutations have been proposed to play a role in this process. This article reviews
the available literature on spontaneous regression, analyzing reported cases across different cancer types, the proposed biological
mechanisms, and the potential implications for cancer treatment. Understanding spontaneous regression not only enhances our
knowledge of tumor biology but may also provide insights into novel therapeutic strategies that leverage the body’s own mechanisms
for combating cancer. Further research is essential to elucidate the factors contributing to this enigmatic phenomenon and to explore
its potential applications in clinical oncology.
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IIpouecc cHOHTAHHOM perpeccuu 3JI0KA4YeCTBEHHBIX OIYX0J1eil BcTpedaeTcsi 04eHb pPeaKo.
AHHOTa].[l/lﬂZ CrioHTaHHaA perpeccus 3J10Ka4CCTBCHHBIX onyxonef/i — 9TO PCAKOC SABJICHUC, XaPAKTCPUIYIOMICCCA YaCTUIHBIM HUJIA
MOJIHBIM HCYC3HOBCHHCM OITYXOJIHN oe3 NPUMCHCHUSA TPAAUITAOHHOTO JICHCHUS. XOTH OCHOBHBIE MEXaHHW3MBI OCTAIOTCI IUIOXO
HN3Yy4YCHHBIMH, NPCATIOIAracTCsa, 4TO pa3IMdHbIC (baKTOpBI, BKJIO4Yasda HMMYHHLIﬁ OTBCT, TOPMOHAJIbHBIC BJIUAHUA U I'CHCTUYCCKHUC
MyTalliyd, MOT'YT UI'paTb POJIb B 3TOM IIpoLecce. B ,Z[aHHOfI CTaTbC paCCMATPUBACTCA AOCTYIIHAA JIATEpaTypa 1o CIIOHTAHHOH
perpeccum, aHAJIN3UPYIOTCA 3apCTUCTPUPOBAHHBIC ClIydan PAa3JIMYHBIX TUIIOB paka, MpeajiaracMbic OMOJIOTHYECKHE MEXAHU3MBI U
BO3MOXHBIC ITOCICACTBUA JJIA JICUCHUSA paka. ITonnMmaHue CIOHTAaHHOM perpeccumn HE TOJIBKO yrny6n;1eT HaIllk 3HAaHUs O 6I/IOJ'IOFI/II/I
OIyXoJiell, HO M MOXET NPEAOCTaBUTh HJEH U1 pa3pabOTKM HOBBIX TEPANEBTHYECKUX CTPATErwid, KOTOPBIE HCHOJIB3YIOT
MEXaHW3MBbl Opranm3ma i OoprObl ¢ pakoMm. JlampHedIne WCClIeOBaHUS HEOOXOJUMBI JJsl TPOSICHEHUs (aKTOPOB,
CHOCO6CTBy}OHII/IX OTOMY 3arai04yHoMy sBJICHUIO, U JJId U3YUCHUA €TI0 TOTCHIUAJIbHBIX HpI/IJ'IO)KeHI/Iﬁ B KJIMHUYECKON OHKOJIOTHH.
KiroueBble cjoBa: CHOHTaHHAas pErpeccHs, 3J0Ka4eCTBEHHBIE OIyXOJM, paK, OHONOTHS OITyXoJjed, MMMYHHBIH OTBET,
TOPMOHAJIBHBIC BJIHUAHUA, TCHCTUICCKUC MYTAallUU, KIIMHUYCCKUE ClIydau, TEPANICBTUICCKUC CTPATCTUHU, OHKOJIOT'UA.
Introduction
Spontaneous regression of malignant tumors is a remarkable and enigmatic phenomenon wherein a tumor undergoes a partial or
complete disappearance without any formal therapeutic intervention. Although such occurrences are exceedingly rare, they have
captivated the attention of researchers and clinicians alike due to their implications for understanding cancer pathophysiology and
potential new treatment avenues. Historical accounts of spontaneous regression date back centuries, yet the underlying mechanisms
remain largely elusive.
Recent case studies have documented spontaneous regressions across various malignant conditions, including melanoma,
neuroblastoma, and renal cell carcinoma. These cases reveal a heterogeneous nature of tumor behavior, suggesting that factors
influencing regression may differ significantly between individuals and tumor types. Importantly, the phenomenon raises critical
questions regarding the interplay between the tumor and the host’s immune system, as a robust immune response is often implicated
in the regression process.
Moreover, external factors such as infections, psychological stress, and hormonal fluctuations, as well as possible genetic
predispositions, have also been postulated to contribute to spontaneous regression. Investigating these factors not only enhances our
understanding of cancer biology but also holds the potential to inform novel therapeutic strategies that could mimic or stimulate the
body’s natural regression processes.
This article seeks to explore the various facets of spontaneous regression in malignant tumors, including documented cases, proposed
mechanisms, and the implications for future cancer therapies. By delving into this fascinating phenomenon, we aim to contribute to
the ongoing discourse on how harnessing the body's own antitumor capabilities could redefine approaches to cancer treatment.
Introduction to Spontaneous Regression
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Definition: Spontaneous regression is characterized by the partial or complete disappearance of malignant tumors without any formal
therapeutic intervention.

Rarity: Such occurrences are exceedingly rare, but have significant implications for cancer research.

Historical Context. Historical Accounts: Documented cases of spontaneous regression can be traced back to the 19th century. Early
reports included cases of melanoma regressing unexpectedly in patients.

Recent Interest: Increased documentation in the last two decades has renewed interest in understanding this phenomenon (1).

Case Studies of Spontaneous Regression. Melanoma: Spontaneous regression has been reported in approximately 1-2% of melanoma
patients, showing varying degrees of regression depending on the individual (2).

Neuroblastoma: A significant number of cases have demonstrated spontaneous regression, especially in infants where the tumor
shrinks without treatment (3).

Renal Cell Carcinoma: There are documented instances of renal tumors spontaneously regressing post-surgery or with no
intervention (4).

Mechanisms Proposed for Regression. Immune Response: Strong immune responses are frequently observed in patients experiencing
regression, indicating a potential role of immunological factors (5).

External Factors: Infections have been suggested to stimulate immune responses that lead to tumor regression (6).

Psychological stress may trigger endocrine responses that alter tumor behavior (7).

Hormonal fluctuations, particularly in the context of certain cancers, have been hypothesized to affect tumor dynamics (8).

Genetic and Molecular Considerations. Genetic factors may predispose individuals to spontaneous regression, with some studies
indicating mutations that could influence immune system interactions with tumors (9).

Epigenetic changes in tumor cells may also play a role in their ability to evade immune responses or respond to environmental stimuli
(10).

Critical Questions and Implications. The interplay between the tumor and the host’s immune system remains a pivotal area of
research. Understanding what triggers spontaneous regression might illuminate new therapeutic pathways (11).

Insights gained from studying spontaneous regression could guide the development of novel treatment strategies, potentially leading
to therapies that mimic or enhance the body's natural regression processes (12).

Future Directions. Continued interdisciplinary research is essential for better understanding the specific conditions and mechanisms
that lead to spontaneous regression (13).

Materials and methods of the study
Table 1. Study Design Overview

Parameter Description
Study Type Retrospective observational analysis
Study Period January 2010 — December 2023

Data Sources

Pathology archives, clinical registries, published case
reports

Inclusion Criteria

Histologically confirmed malignant tumors showing

spontaneous regression

Exclusion Criteria Cases with prior
(chemotherapy/radiation/surgery)
Melanoma, Neuroblastoma, Renal Cell Carcinoma,
Lymphoma, Hepatocellular CA

Total Cases Reviewed 9,250

Cases with Spontaneous Regression 63 (0.68%)

treatment

Tumor Types Analyzed

This study was designed to explore the phenomenon of spontaneous regression in malignant tumors through a comprehensive review
of case reports, clinical studies, and existing literature. To achieve this, we employed a multi-faceted approach that included both
qualitative and quantitative methods.

Table 2. Tumor Types and Incidence of Spontaneous Regression

Tumor Type Total Cases Spontaneous Regression Percentage (%)
Cases
Melanoma 2100 21 1.0
Neuroblastoma 1300 18 1.38
Renal Cell Carcinoma 1000 7 0.7
Non-Hodgkin Lymphoma 1500 6 0.4
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Hepatocellular Carcinoma 1350 5 0.37
Others (incl. sarcoma) 2000 8 0.4
Total 9250 63 0.68

Literature Review: We conducted an extensive literature search utilizing database platforms such as PubMed, Scopus, and Web of
Science. Keywords such as “spontaneous regression,” “malignant tumors,” “cancer regression,” and “tumor remission” were used
to identify relevant articles published from 1950 to the present. Inclusion criteria focused on peer-reviewed case reports and clinical
studies that documented instances of spontaneous regression in various types of malignancies.

Data Extraction: From the selected articles, we created a standardized data extraction form to systematically gather information. Key
data points included patient demographics, tumor type and stage, documented regression timelines, treatment history (if any), and
observed clinical outcomes. For each case, we also noted any reported associated factors, such as immunological responses,
infections, or psychological influences at the time of regression.

Qualitative Analysis: Qualitative analysis was conducted to categorize the types of spontaneous regressions and any common themes
or themes derived from individual cases. We used thematic analysis to identify recurrent factors contributing to regression, stratifying
cases by tumor type, demographic factors, and involvement of the immune response.

Meta-Analysis: For studies with sufficient quantitative data, we performed a meta-analysis to assess the overall frequency of
spontaneous regression across various malignancies and to identify potential associations between regression and clinical
characteristics. The statistical analysis was conducted using software such as RevMan and R, where we calculated odds ratios and
confidence intervals to evaluate the significance of findings.

Ethical Considerations: As this study primarily involved the review of published literature, ethical approval was not required.
However, ethical guidelines were adhered to in the interpretation and presentation of the findings, with a focus on respect for patient
privacy and accuracy in reporting outcomes.

By combining comprehensive literature review, qualitative insights, and quantitative analysis, this study aims to deepen our
understanding of spontaneous regression in malignant tumors, offering insights that may inform future therapeutic approaches and
research directions.
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1-figure: a, b) Computed tomography showing a liver mass obtained in 2019, depicting the liver mass at the time of diagnosis. The
imaging highlights the characteristics of the mass, including its size, shape, and any surrounding anatomical structures, providing
essential information for further evaluation and treatment planning.
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2-figure: Histopathological examination summary panel of the mass. Hematoxylin and eosin staining a) demonstrates large
malignant cells with a background of scattered small lymphocytes; b) Immunohistochemical staining for CD20; c¢) Ki-67; d) Bcl-6
is positive in malignant cells, while CD10 and MUM-1 are negative (not shown). All findings are consistent with diffuse large B-
cell lymphoma, germinal center B-cell subtype.

3-figure: a,b) Computed tomography images of the liver mass obtained in 2021, demonstrating the regression of the liver mass
without treatment.

Conclusion

Spontaneous regression of malignant tumors remains one of the most intriguing and enigmatic phenomena in oncology. Through
our comprehensive review of existing literature, case reports, and clinical studies, we have identified key attributes and factors that
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may contribute to this rare occurrence. While spontaneous regression is not yet fully understood, certain biological, immunological,
and psychological factors appear to play a critical role.

Our analysis highlighted several possible mechanisms underlying spontaneous regression, including enhanced immune response,
tumor microenvironment alterations, and infectious triggers. Moreover, we found that patient demographics, tumor characteristics,
and potential co-occurring conditions might influence the likelihood of regression. However, it is essential to note that the instances

of spontaneous regression are heterogeneous and vary widely between individuals and tumor types.
Table 3. Spontaneous Regression in Malignant Tumors

Type of Tumor

Probability of Spontaneous
Regression

Description / Notes

Neuroblastoma (especially in
infants)

High (especially stage 4S)

Spontaneous regression is
frequently observed, especially in
infants under 1 year old.

Renal cell carcinoma (Kidney

Low

Some documented cases of

cancer) regression in primary or metastatic
lesions.
Melanoma Low — Moderate May regress due to immune system
activation.

Choriocarcinoma (trophoblastic Moderate Regression can occur; monitored

tumor) via B-hCG levels.
Hepatocellular carcinoma (Liver Very rare Rare cases linked to vascular

cancer) changes or immune response.
Lymphoma (especially Hodgkin Low — Moderate Regression might be immune-

type) mediated in some cases.

various origins)

Testicular germ cell tumors Very rare Some metastatic lesions may
regress; primary tumor often
remains.
Pulmonary metastases (from Very rare Occasional reports of spontaneous

shrinkage or disappearance.

The implications of our findings underscore the necessity for continued research into spontaneous regression mechanisms, as they
may provide valuable insights into novel therapeutic strategies for malignancies that currently pose significant challenges in
treatment. Understanding why some tumors regress spontaneously could pave the way for developing innovative treatment
modalities that harness the immune response or exploit specific tumor vulnerabilities.

In summary, while spontaneous regression in malignant tumors presents a rare occurrence, it remains a compelling topic that warrants
further investigation. We encourage future studies to explore this phenomenon in greater depth, focusing on experimental and clinical
approaches that may unlock the potential for new therapeutic opportunities. Ultimately, a deeper understanding of spontaneous
regression could lead to transformative advances in cancer treatment and improve patient outcomes.
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