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RELEVANCE. FINE-NEEDLE ASPIRATION (FNA) BIOPSY IS THE GOLD STANDARD IN DETECTING
MALIGNANCY OF THYROID GLAND. UP-TO 30% CASES FALL IN THE CATEGORY OF INDETERMINATE CYTOLOGY
(BETHESDA CLASS Il AND IV) WHERE THE MORPHOLOGICAL FEATURES ARE INSUFFICIENT TO CLASSIFY THE
TYPE OF NEOPLASM. THIS NECESSITATES IMPLEMENTATION OF NEW APPROACHES, WHICH CAN HELP TO
STRATIFY PATIENTS ACCORDING TO THE RISK OF MALIGNANCY IN ORDER TO AVOID OVERDIAGNOSIS. RECENT
ADVANCES IN MOLECULAR STUDIES OF THYROID CANCER HAVE ALLOWED MOLECULAR TESTING AS A NEW
APPROACH.

OBJECTIVE: THE TERM «INDETERMINATE CYTOLOGY» REFERS TO BETHESDA CLASS Il OR CLASS IV
FINDINGS (ESTIMATED MALIGNANCY RATE OF 10% TO 30% AND 25% TO 40%.) THE OPTIONS SUGGESTED FOR
IDENTIFYING THESE NODULES INCLUDE REPEAT FNA, BUT IT PROVIDES A DEFINITIVE DIAGNOSIS FOR ONLY
40% OF CLASS Il NODULES. CLASS IV REFERS TO SO-CALLED FOLLICULAR TUMORS, WHICH INCLUDE BOTH
BENIGN AND MALIGNANT LESIONS.

MATERIAL AND METHODS. DATA ANALYSIS ON THE ISSUE OF THYROID NODES WAS CARRIED OUT ON THE
BASIS OF PUBMED, COCHRANE LIBRARY AND SCOPUS. MOLECULAR STUDIES OF THYROID CANCER WERE
CONDUCTED

RESULTS. THYROID NODULES (TN) PREVALENCE IN IODINE-SUFFICIENT POPULATIONS IS AROUND 5%.
MORE COMMON IS ACCIDENTAL FINDING IN PATIENTS WITH UNDETECTED NODULES. ESTROGEN (ESTROGEN
RECEPTORS ARE FOUND IN THYROID FOLLICULAR CELLS IN NORMAL AND NEOPLASTIC TISSUE), AFFECTING
THYROID-STIMULATING HORMONE AND MAY HAVE A ROLE IN TNS FORMATION.

ACCORDING TO PUBMED, COCHRANE LIBRARY, AND SCOPUS DATABASES, UP TO 60% OF ADULTS IN THE
GENERAL POPULATION HARBOUR ONE OR MORE THYROID NODULES, BUT THE ACTUAL PREVALENCE OF
CANCER RANGES FROM 1 TO 5%. EXAMINATION OF PATIENTS WITH THYROID NODULES CONSISTS OF INITIAL
EVALUATION, LAB TESTS, THYROID ULTRASOUND AND FNA AS A DEFINITE DIAGNOSTIC PROCEDURE, WHICH
HELPS TO RECOGNIZE NODULE MORPHOLOGY. NONETHELESS, FNA IN UP TO 30% OF PATIENTS MAY RESULT
IN FALSE OR INDETERMINATE RESULTS.

CONCLUSION. TNS WERE FOUND IN ONE OF EVERY FOUR PEOPLE IN THE GENERAL POPULATION.
ALARMINGLYTNS HAVE BECOME A PANDEMIC IRRESPECTIVE OF COUNTRY DEVELOPMENT AND ECONOMIC
STATUS. TNS HAVE A STRONG ETIOLOGICAL ASSOCIATION WITH IODINE NUTRITION, THE PREVALENCE OF TNS
IS AFFECTED BY SEX, AGE, BODY MASS INDEX, & HEAD-AND-NECK RADIATION EXPOSURE HISTORY. BASED ON
THE PRESENT RESULTS, WOMEN HAD A 1.5-FOLD GREATER TN PREVALENCE THAN MEN.

ESTROGEN-INDUCED INCREASE IN THYROID FOLLICULAR CELL PROLIFERATION HAVE BEEN SHOWN IN
VITRO, FURTHERMORE, THE PREVALENCE OF TNS HAS IS 4 TIMES HIGHER AFTER 70 YEARS.

KEYWORDS:FNA BIOPSY; INDETERMINATE CYTOLOGY; MOLECULAR TESTING

ARYAN UPADHYAY - 5 YEAR STUDENT, BSMU, MINSK, REPUBLIC OF BELARUS. E-MAIL:
ARYANDRDO@GMAIL.COM (THE AUTHOR RESPONSIBLE FOR THE CORRESPONDENCE).
AISHWARYA SURESH — 5 YEAR STUDENT, BSMU, MINSK, REPUBLIC OF BELARUS. E-MAIL:

AISHWARYA.ARYA99@GMAIL.COM.

YAKUBOUSKI S.U. — CANDIDATE OF MEDICAL SCIENCES, ASSOCIATE PROFESSOR OF THE DEPARTMENT
OF SURGERY AND TRANSPLANTOLOGY, BSMU, MINSK, REPUBLIC OF BELARUS. E-MAIL:
YAKUB-2003@VYANDEX.RU.

KPATKWNE COOBLLEHNYH 162
SHORT COMMUNICATIONS



RELEVANCE

THE TERM «INDETERMINATE CYTOLOGY»
REFERS TO BETHESDA CLASS Ill OR CLASS IV
FINDINGS, THAT'S ASSOCIATED WITH AN
ESTIMATED MALIGNANCY RATE OF 10% TO 30%
AND 25% TO 40%. THE OPTIONS SUGGESTED FOR
IDENTIFYING THESE NODULES INCLUDE REPEAT
FNA, BUT IT PROVIDES A DEFINITIVE DIAGNOSIS
FOR ONLY 40% OF CLASS |Il NODULES [3]. CLASS
[V REFERS TO SO-CALLED FOLLICULAR TUMORS,
WHICH INCLUDE BOTH BENIGN AND MALIGNANT
LESIONS, AND IN THIS SITUATION CYTOLOGY CAN'T
HELP. ON PERFORMING 2ND CYTOLOGICAL STUDY,
IF INDETERMINATE RESULTS PERSIST OR
FOLLICULAR TUMOR IS FOUND, DIAGNOSTIC
LOBECTOMY IS TRADITIONALLY DONE TO GET A
CONFIRMATORY PATHOLOGICAL DIAGNOSIS. THIS
PROCEDURE IS COSTLY AND POSSESS CERTAIN
RISKS. OFTEN REOPERATION (COMPLETE
THYROIDECTOMY) IS DONE IF NODULE IS FOUND
TO BE MALIGNANT. HENCE, PATIENTS UP TO 60%
THAT UNDERGO LOBECTOMY FOR AN
INDETERMINATE NODULE ARE OFTEN UNDER- OR
OVERTREATED AT INITIAL SURGERY [5].

THE PURPOSE OF THE STUDY — THE TERM
«INDETERMINATE CYTOLOGY» REFERS TO
BETHESDA CLASS Il OR CLASS |V FINDINGS
(ESTIMATED MALIGNANCY RATE OF 10% TO 30%
AND 25% TO 40%.) THE OPTIONS SUGGESTED FOR
IDENTIFYING THESE NODULES INCLUDE REPEAT
FNA, BUT IT PROVIDES A DEFINITIVE DIAGNOSIS
FOR ONLY 40% OF CLASS Ill NODULES [4]. CLASS
[V REFERS TO SO-CALLED FOLLICULAR TUMORS,
WHICH INCLUDE BOTH BENIGN AND MALIGNANT
LESIONS.

MATERIALS AND METHODS OF RESEARCH

THYROID NODULES (TN) PREVALENCE IN
IODINE-SUFFICIENT POPULATIONS IS AROUND 5%.
MORE COMMON IS ACCIDENTAL FINDING IN
PATIENTS WITH UNDETECTED NODULES.

TNS WERE FOUND IN ONE OF EVERY FOUR
PEOPLE IN THE GENERAL POPULATION.
ALARMINGLYTNS HAVE BECOME A PANDEMIC
IRRESPECTIVE OF COUNTRY DEVELOPMENT AND
ECONOMIC STATUS. TNS HAVE A STRONG
ETIOLOGICAL  ASSOCIATION  WITH IODINE
NUTRITION, THE PREVALENCE OF TNS IS
AFFECTED BY SEX, AGE, BODY MASS INDEX, &
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HEAD-AND-NECK RADIATION EXPOSURE
HISTORY.BASED ON THE PRESENT RESULTS,
WOMEN HAD A 15-FOLD GREATER TN
PREVALENCE THAN MEN.

ESTROGEN (ESTROGEN RECEPTORS ARE FOUND IN
THYROID FOLLICULAR CELLS IN NORMAL AND
NEOPLASTIC  TISSUE), AFFECTING THYROID-
STIMULATING HORMONE AND MAY HAVE A ROLE
IN  TNS  FORMATION. ESTROGEN-INDUCED
INCREASE IN THYROID FOLLICULAR CELL
PROLIFERATION HAVE BEEN SHOWN IN VITRO,
FURTHERMORE, THE PREVALENCE OF TNS HAS IS
4 TIMES HIGHER AFTER 70 YEARS [2].

THE RESULTS OF THE STUDY AND THEIR
DISCUSSION

RECENT ADVANCES IN MOLECULAR STUDIES OF
THYROID CANCER HAVE ALLOWED TO USE NEW
APPROACH — MOLECULAR TESTING - TO SOLVE
THE ABOVE PROBLEM. IT HAS REDUCED THE
NUMBER OF DIAGNOSTIC SURGERIES
PERFORMED. THEY ARE BASED ON THREE
PRINCIPLE MOLECULAR APPROACHES:

1. EVALUATION OF GENE EXPRESSION.

2. SOMATIC MUTATION TESTING.

3. CLASSIFIERS BASED ON MICRORNA [1].

FEW OF THEM ARE ALSO CURRENTLY USED IN
RULE- IN AND RULE- OUT TESTING AS THEY HAVE
ENOUGH POSITIVE AND NEGATIVE PREDICTIVE
VALUES.

How DOES THYROSEQ WORK? THYROSEQ:
LOOKS FOR UNIQUE GENETIC ALTERATIONS IN
YOUR THYROID NODULE. |IF THE NODULE IS
BENIGN (NON-CANCEROUS) OR MALIGNANT
(CANCEROUS). THYROSEQ USES AN INNOVATIVE
TECHNOLOGY  CALLED NEXT GENERATION
SEQUENCING TO ANALYSE GENES IMPORTANT FOR
CANCER DEVELOPMENT. THYROSEQ USES CELLS
ALREADY COLLECTED DURING FNA PROCEDURE
AND SEQUENCES THE HUNDREDS OF GENE
REGIONS IN ONE TUBE. PATHOLOGISTS INTERPRET
GENETIC ALTERATIONS FOUND TO DETERMINE THE
RISK OF CANCER IN YOUR THYROID NODULE.
FNAB SAMPLES ARE CARRIED OUT USING 2
COMMERCIAL PANELS. ONE OF THEM ASSESSES
THE MRNA LEVELS FOR 142 GENES. THE
NEGATIVE PREDICTIVE VALUE FOR SAMPLES WITH
UNCERTAIN SIGNIFICANCE IN FNAB USING THIS
PANEL HAS BEEN REPORTED TO BE 96%.
THEREFORE, IN INDIVIDUALS WITH BENIGN
LESIONS, IT MAY BE HELPFUL IN AVOIDING
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NEEDLESS SURGICAL PROCEDURES. SEVEN
MOLECULAR MARKERS (BRAF, KRAS, HRAS,
NRAS, RET/PTCI, RET/PTC3, PPAX8/PPART)
THAT ARE FREQUENTLY FOUND IN THYROID
TUMORS ARE  EVALUATED BY ANOTHER
COMMERCIAL PANEL. DIFFERENTIATED THYROID
CARCINOMAS EMERGE AS A RESULT OF GENETIC
ALTERATIONS. PRIMARY SITES OF RAS MUTATION

OBSERVATION, BRAF MUTATIONS ARE MORE

FREQUENTLY SEEN IN

PAPILLARY THYROID

BEKTOP MOTOAEXHOW MEOULIMHCKOW HAYKMU, N2 2, 2024
THE VECTOR OF YOUTH MEDICAL SCIENCE, ISSUE 2, 2024

CONCLUSION

HOWEVER, THE CURRENTLY AVAILABLE DATA
DIFFERS SIGNIFICANTLY FROM ONE ANOTHER IN
COHORT SELECTION CRITERIA, SAMPLE SIZES,
MALIGNANCY RATES, STUDY DESIGN, AND APPLIED
REFERENCE STANDARDS; THERE ARE NO DIRECT
HEAD-TO-HEAD COMPARISONS. NEVERTHELESS,
MAJOR MOLECULAR APPROACHES PROVED TO BE
CONSIDERABLY MORE COST-EFFECTIVE THAN
DIAGNOSTIC LOBECTOMY.

CANCER.
TABLE 1. MOLECULAR TESTING IN GLOBAL CLINICAL PRACTICE (BETHESDA Ill, IV)
HEMITHYROIDECTOMY: $9,000-12,000 (USA, 2018)
THE TEST MARKERS SENSITIVITY % | SPECIFICITY % | PPV % PV % CosT$
SYSTEM
EXPRESSION OF
AFIRMA 1115GENES+905
GSC MUTATIONS AND 9] 68 495 96 4875-
235 S 6400
TRANSLOCATIONS
FOR 593 GENES
112 GENES
(12135
THYROSEQ | \yraTiONS), 94 82 64 98 3200
V3
150
TRANSLOCATI
ONS
MUTATIONS OF
THYGENEXT/| 10 GENES, 38 ]
THYRAMIR | TRANSLOCATIO 95 90 76 98 25%%%
NS, 10
MICRORNAS
MIR-THYPE | 11 MICRORNAS 95 81 62 98 1200
EXPRESSION
THYROID
A OF 10 GENES 91 87 70 97 4000
EXPRESSION
THYROID OF 2 GENES, 5
INFO ) MICRORNAS, 1 89 93 81 96 185
MUTATION,
MTDNA
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IT'S STILL DEBATABLE IF A COMPREHENSIVE
MOLECULAR PROFILE OF THYROID NODULES CAN
PROVIDE PREDICTIVE INFORMATION AND GUIDE
THE EXTENT OF SURGERY. BUT, IF ALL CLINICAL,
IMAGING AND CYTOLOGICAL FINDINGS INDICATES
A REQUIREMENT OF DIAGNOSTIC SURGERY THEN
MOLECULAR TESTING SHOULD BE CERTAINLY
CONSIDERED.
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