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AHHOTALUA

3110Ka4eCTBEHHbIE HOBOOOpPA30BaHUs, IIMPOKO M3BECTHBIE KaK pak, MPEACTABISIOT
co0oif TeTepOreHHYIO rpymiy 3a00JIeBaHUH, XapaKTePU3YyIOIINUXCS
HEKOHTPOJUPYEMbIM  KJIETOYHBIM  JICJICHHMEM, MHBa3HMel U  BO3MOXKHOCTBIO
MeTtacTazupoBaHus.  JlawHblid  0030p  mpencTaBiIsieT — MOAPOOHBIM  aHAIIW3
naTopU3UOIOTUH, KiIacCU(PUKAIMKM, TUArHOCTUKH, METOJOB JICYEHUS M HOBBIX
UCCJIeIOBAaHUI B 00JIACTU 3JI0KaYECTBEHHBIX HOBOOOpa3zoBaHuii. Ocoboe BHUMaHHE
yAETSeTCsl MOJIEKYIIPHBIM MEXaHHU3MaM, JISKaIlUM B OCHOBE OIMyX0JieoOpa3oBaHus,
COBPEMEHHBIM JIMarHOCTHYECKUM METOJaM, CTpaTerusiM Tepamnuu, BKIOYas
XUPYpPruueckoe BMEIIATeIbCTBO, XUMUOTEPAIIUIO, JIYYeBYIO TEPANHUI0 U TapreTHYIO
TEepanuio, a TakXKe TPYAHOCTAM B JICUEHUHM MHOKECTBEHHBIX IEPBUYHBIX
3JI0KQ4eCTBEHHBIX HOBooOpaszoBanuii (MII3H). B crathe Takke oOCyX)IarTCs
NEPCTIEKTUBHBIC  HAMpPABJICHUS  MCCIENOBAaHUNM W KIMHUYECKOTO  BEACHUSA

OHKOJIOTMYECKHUX 3a00JIEBAHMIA.

KiroueBble cioBa: 3j0KayecTBEHHbIE HOBOOOpPA30BaHUS, OIyX0JieOOpa3oBaHHUE,
MHOXKECTBEHHBIC ~TIEPBUYHBIC 3JI0Ka4eCTBEHHbIE HOBooOpazomanus (MII3H),
MOJIEKYJISIpHAs JIMArHOCTHUKA, TapreTHash Tepamnus, UMMYHOTepamnusi, OHKOTE€Hbl U
TeHBI-CYIPECCOPBI OIMYXOJIEeH, TMCTOMATOJNIOTHS, MPEIU3UOHHAs MEIUIIMHA, METOIbI

JICYCHUS paKa.
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Abstract

Malignant neoplasms, commonly known as cancers, represent a heterogeneous group
of diseases characterized by uncontrolled cellular proliferation, invasion, and potential
metastasis. This review provides a detailed examination of the pathophysiology,
classification, diagnosis, treatment modalities, and emerging research in malignant
neoplasms. Emphasis is placed on the molecular mechanisms driving tumorigenesis,
current diagnostic techniques, therapeutic strategies including surgery, chemotherapy,
radiotherapy, and targeted therapies, as well as challenges in managing multiple
primary malignant neoplasms (MPMNSs). The paper also discusses future directions in

cancer research and clinical management.

Keywords: Malignant Neoplasms, Tumorigenesis, Multiple Primary Malignant
Neoplasms (MPMNSs), Molecular Diagnostics, Targeted Therapy, Immunotherapy,
Oncogenes and Tumor Suppressor Genes, Histopathology, Precision Medicine, Cancer
Treatment Modalities.

Introduction

Malignant neoplasms are a leading cause of morbidity and mortality worldwide,
encompassing a broad spectrum of cancers arising from various tissues and organs.
They are defined by their ability to invade adjacent tissues and metastasize to distant

sites, distinguishing them from benign tumors. The increasing incidence of cancer is
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attributed to aging populations, environmental exposures, lifestyle factors, and
improved diagnostic capabilities. Understanding the biological basis and clinical

management of malignant neoplasms is essential for improving patient outcomes.
Pathophysiology of Malignant Neoplasms

Cancer development is a multistep process involving genetic and epigenetic
alterations that disrupt normal cellular homeostasis. Key hallmarks include sustained
proliferative signaling, evasion of growth suppressors, resistance to cell death,
replicative immortality, angiogenesis, invasion, and metastasis. Mutations in
oncogenes, tumor suppressor genes, and DNA repair genes underpin these changes.
For example, KRAS mutations are implicated in various cancers and may contribute
to multiple primary malignancies [2]. Tumor microenvironment, including immune
cells and stromal components, plays a critical role in tumor progression and therapeutic

resistance.
Classification and Types of Malignant Neoplasms

Malignant neoplasms are classified based on the tissue of origin and

histopathological characteristics:

« Carcinomas: Originating from epithelial cells; the most common type (e.g.,

squamous cell carcinoma, adenocarcinoma).

« Sarcomas: Derived from mesenchymal tissues such as bone, muscle, and

connective tissue.
« Lymphomas and Leukemias: Cancers of the hematopoietic and lymphoid tissues.

« Melanomas: Arising from melanocytes, often aggressive with poor prognosis if

metastasized [4].

« Undifferentiated Carcinomas: Highly aggressive tumors with poor

differentiation and prognosis, such as pancreatic undifferentiated carcinoma [3].
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Diagnosis of Malignant Neoplasms

Diagnosis involves a combination of clinical evaluation, imaging,
histopathology, and molecular testing. Imaging modalities include CT, MRI, PET-CT,
and ultrasound, which aid in tumor detection, staging, and monitoring. Histological
examination remains the gold standard for confirming malignancy and determining
tumor type. Molecular diagnostics, including next-generation sequencing (NGS),
identify genetic mutations (e.g., KRAS) that inform prognosis and guide targeted
therapies [2; 5]. In cases of multiple primary malignant neoplasms (MPMNs),
comprehensive evaluation is critical to distinguish new primary tumors from

metastases and to guide treatment [5].
Treatment Modalities

Management of malignant neoplasms is multidisciplinary and tailored to tumor
type, stage, and patient factors:

Surgery: Primary treatment for localized tumors aiming at complete resection.

Radiotherapy: Used as curative or palliative treatment, often in combination with

surgery or chemotherapy.

« Chemotherapy: Systemic treatment targeting rapidly dividing cells; regimens

vary by cancer type.

. Targeted Therapy: Agents directed at specific molecular targets, such as tyrosine

kinase inhibitors and monoclonal antibodies.

« Immunotherapy: Immune checkpoint inhibitors (e.g., anti-PD-1 antibodies like
Camrelizumab) have shown efficacy in cancers like melanoma and

cholangiocarcinoma [2].

« Combination Therapies: Often necessary in advanced or multiple primary

cancers to improve outcomes.
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Multiple Primary Malignant Neoplasms (MPMNSs)

MPMNs refer to the occurrence of two or more distinct primary malignant
tumors in one individual, either synchronously (within 6 months) or metachronously
(after 6 months). Their incidence is rising due to improved cancer survival and
diagnostic methods [5]. MPMNSs pose significant diagnostic and therapeutic challenges,
requiring individualized treatment plans often involving systemic therapies and
multidisciplinary teams [2; 5]. Genetic predisposition, environmental factors, and

previous cancer treatments contribute to MPMN development.
Challenges and Future Directions

Despite advances, challenges remain in early detection, overcoming therapeutic

resistance, and managing complex cases like MPMNSs. Future research focuses on:

Precision Medicine: Integrating genomic data to tailor therapies.

Biomarkers: Identifying predictive and prognostic markers for early diagnosis

and treatment response.
« Novel Therapeutics: Development of new targeted agents and immunotherapies.

« Comprehensive Care Models: Enhancing multidisciplinary approaches for

complex cases.
Conclusion

Malignant neoplasms encompass a diverse group of cancers with complex
biology and clinical behavior. Advances in molecular biology and diagnostics have
improved understanding and management, yet challenges persist, especially in cases
involving multiple primary malignancies. Continued research and multidisciplinary

care are essential to improve prognosis and quality of life for cancer patients.
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