CLINICAL PRACTICE

ISSN 2304-8336. pobnemu pagiauiiivoi Meguunkm 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2025. Iss. 30.

YK 616.24-073.7-073.75

A. A. MeabnukoBa't<l, C. B. ®enpKip?

'KHII « Mukonaiscokuil obnacuuii uenmp onxonoeii MOP, eya. Mukoanaieécvka, 18, m. Mukonais,
54018, Ykpaina

2J1V «Hauionanvnuil ynisepcumem oxopoHu 30opog s Ykpainu imeni I1.J1. llynuxa»,

eya. opoeoxcuyvka, 9, m. Kuie, 04112, Ykpaina

MVJIBTUCIITPAJIBHA KOMIT'IOTEPHA TOMOTI'PA®IA 3
INPUIUVIBHUM CKAHYBAHHAM B MOHITOPUHI'Y
VMMOBIPHO JOBPOSKICHUX JIETEHEBUX IHIJIEHTAJIOM:
METOAUKA TA KIITHIYHI BUITAIIKHA

Bctyn. BunagkoBe BUABNEHHS IEreHEBUX BY3/iB € MOLWMWPEHOI AiarHOCTUYHOK NPOGNEMOI0 B CyyacHii KniHiyHiil
npakTuui. BignosigHo [0 MiXHAapoAHMX peKoMeHAaUiid, Ui 3HaXiaKM YacTo BUMaraTb 6aratopasoBoro, TpMBanoro Au-
HAMiYHOrO MOHITOPUHTY, WO 3LINCHIOETLCA 3a LONOMOTO KOHTPOJIbHUX MPOMEHEBUX HOCHiAKEHb. 3 OrAy Ha 3pocC-
TaHHSA KOrOpTM NAUi€HTiB, AKi NOTpebyioTb TPUBANOI0 CNOCTEPEKEHHS, Ta HEOOXiAHICTb MiHIMi3aLil KyMyNATUBHOTO
NPOMEHEBOr0 HaBaHTAXeHHS, KPUTUYHOT KIiHiyHOT BaruM HabyBae ONTUMi3alis NMpPOTOKONIB MynbTUCMipanbHOi
Komn'toTepHoi Tomorpadii. Po3po6ka Ta BNPOBafKEHHA MPULiNbHUX i HU3bKOAO30BUX METOAMK BiAKPUBAE MOX-
NIMBICTb OTPMMYBATK BiATBOPIOBaHI Ta BUCOKOTH(OPMATUBHI AiarHOCTUYHI AaHi NPU CYTTEBOMY 3HUXKEHHT €KCMO3MUii.
Le € KNioYoBMM eNeMeHTOM Yy BefleHHi NalieHTiB HM3bKOrO pU3nKy, Gopmyloyn NiArPYHTA AN NepcoHanizoBaHMX
cTpaTeriit MOHITOPUHTY i NifBUWEHHS Ge3neKn NPoMeHeBoT AiarHOCTUKH.
MeTa: HaykoBO 06rpyHTYyBaTH, pO3poOMUTM Ta anpobyBaTU NMPOTOKON MPULINbHOMO CKaHYBAaHHA MynbTUCMipanbHOT
komn'toTepHoi Tomorpadii (MCKT) opraHiB rpymHOi KNiTKM ANs MOHITOPWUHIY WMOBiIPHO LOOPOSKICHUX NereHeBux
BY3/1iB Ta NOPiBHATW MOro fiarHOCTUYHY iH(OPMATUBHICTL i NpOMEHEBe HaBaHTAXeHHs 31 CTaHAAPTHUM NOBHOL030-
BMM NPOTOKOJIOM, 3 METOI0 BM3HAYEHHSA KNiHIYHOT e(heKTUBHOCTI Ta AOLiNbHOCTI BNPOBAAXKEHHS B MPAKTUKY.
Matepianu i meToaun. flocnigxeHHs Bkatoyano 92 nauieHtn KHIM «MukonaiBcbkuii 06nacHUit LLEHTP OHKONOTiT» 3 BU-
NafiKkoBO BUSABNEHUMU OJUHUYHUMM NlereHeBUMU By3nammu Ao 15 MM, wo notpebysanu AMHAMi4HOTO KOHTpoto. Kpu-
TepisiMu BKNOYEHHs Oynu MMOBiIpHO [06posiKicHa Mopdonoris By3/iB i HAABHICTb NPUHANMHI OHOTO NONepefHbOro
KOHTPOJIbHOTO [OCHifXeHHSA. BifoMuit oHKoNOriYHMII aHamHe3 abo nifo3pa Ha 37108KiCHICTb OyNK KpUTEPiAMU BUKIIO-
yeHHA. CKaHyBaHHA NPOBOAMNK Ha 64-3pi3oBoMy Tomorpadi Revolution Maxima (GE, CLIA) y nonoxeHHi nexayn Ha
CMUHI Nig Yac 3aTpUMKM AuxaHHsA. [opiBHIOBaNM CTaHZApTHUNA NOBHOLO30BMI NPoTOKON (A) i NpULiNbHUIA NPOTOKON
(B) wopo npomenesoro HaBaHTaxeHHs (CTDIvol, DLP) ta giarHocTnyHoi skocTi. [Ins ouiHKM AMHAMiKK BY31iB 3acTo-
COBYBa/IM OAHAKOBI PEKOHCTPYKLiliHi napameTpy (ToBWMHa 3pi3y 1,25 MM, iHTepBan 1 MM, nereHese Ta MefiacTUHANb-
He BiKHA) i NOBTOPHi BUMipIOBAHHSA 1BOMA HE3aNeXHUMN PEeHTreHoNoramu.
Pe3ynbratu. MpuuinbHuit npotokon B 3HM3mB DLP Ginbw Hix y 8 pasis (27,8 mGy-cm npotu 229,5 mGy-cm) i CTDIvol
Ha = 40 %, ebeKTUBHa [103a 3MeHWuNacsa Ha = 85 %, Npu LbOMy AKiCTb 300pa)KeHb 3anuiuanacs BUCOKo. 88 % By3nis
3anuwanucs ctabinbHumm, 7,6 % nokasanu He3HayHi 3MiHu, a 4,3 % noTpebyBanu XipypriyHoro BTpyYaHHs, BCi ricto-
noriyHo pobposkicHi. MpoTokon B 403B0NNB [OCTOBIpHO BiApi3HMTK CTAGiNbHI iHUMAEHTaNOMK Bif BY3NiB, WO NoTpe-
OyBanu BTPyYaHHs, 3 MiHiMaNbHUM NMPOMEHEBUM HABAHTAXEHHSAM.
BucHoBku. Po3pobneHuit npotokon npuuineHoro MCKT € 6e3neyHum Ta epeKTUBHUM ANt AUHAMIYHOTO MOHITOPUHTY
AMOBIpHO [OOPOSAKICHMX NEereHeBUX YTBOPEHb, AO3BONSAE 3MEHWMUTH KYMyNATUBHE NPOMEHEBE HaBaHTAXEHHs 6e3
BTPaTW LiarHOCTUYHOT iHDOPMATUBHOCTI i MOXe GYTW THTErpoBaHMiA y KNiHIYHY NPaKTUKY NPOMEHeBOT AiarHOCTUKMU.
KniouoBi cnoBa: nereHeBi By3/n; 06'€MHi YyTBOPEHHA lereHb; peHTreHorpadis; MynbTUCNipasbHa KOMN'loTepHa To-
Morpadis; npuLinbHe CKaHYBaHHA; AMHAMIYHE CNOCTEPEXKEHHS; NPOMEHEBE HABAHTAXKEHHS.
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TARGETED MULTISLICE COMPUTED TOMOGRAPHY FOR
MONITORING LIKELY BENIGN PULMONARY INCIDENTALOMAS:
TECHNIQUE AND CLINICAL CASES

Background. Incidental detection of pulmonary nodules remains a common diagnostic challenge in modern clini-
cal practice. According to international guidelines, such findings often require repeated, long-term surveillance
using follow-up imaging. Given the growing number of patients who need prolonged monitoring and the necessity
to minimize cumulative radiation exposure, optimization of multislice computed tomography (MSCT) protocols has
become paramount. The development and implementation of targeted, ultra-low-dose scanning approaches enable
the acquisition of reproducible and highly informative diagnostic data while substantially reducing radiation dose.
This is a key component in managing low-risk patients and forms the basis for personalized follow-up strategies that
enhance safety in radiological imaging.
Objective: to scientifically validate, develop, and evaluate a targeted MSCT protocol for the monitoring of probably
benign pulmonary nodules, and to evaluate its diagnostic performance and radiation exposure against a standard
full-dose protocol to determine its clinical utility for routine application.
Materials and Methods. The study included 92 patients of the Mykolaiv Regional Oncology Center with incidentally
detected solitary pulmonary nodules up to 15 mm requiring dynamic follow-up. Inclusion criteria were probably
benign morphology and at least one previous follow-up imaging study. A known oncologic history or imaging sus-
picion of malignancy served as exclusion criteria.Scanning was performed on a 64-slice Revolution Maxima CT scan-
ner (GE, USA) in the supine position during a breath-hold. A standard full-dose protocol (A) and a targeted protocol
(B) were compared in terms of radiation exposure (CTDIvol, DLP) and diagnostic quality. Nodule dynamics were
assessed using identical reconstruction parameters (slice thickness 1.25 mm, interval 1 mm, lung and mediastinal
windows) with repeated measurements by two independent radiologists.
Results. The targeted protocol B reduced DLP by more than eight-fold (27.8 vs. 229.5 mGy-cm) and lowered CTDIvol
by approximately 40 %, resulting in an 85 % reduction of effective dose, while maintaining high image quality. A
total of 88 % of nodules remained stable, 7.6 % showed minor changes, and 4.3 % required surgical intervention, all
demonstrating benign histology. Protocol B reliably differentiated stable incidentalomas from lesions requiring
intervention, with minimal radiation exposure.
Conclusions. The developed targeted MSCT protocol is safe and effective for dynamic monitoring of probably benign
pulmonary nodules. It significantly reduces cumulative radiation exposure without compromising diagnostic accu-
racy and should be integrated into routine radiological practice.
Key words: pulmonary nodules; lung masses; chest radiography; multislice computed tomography; targeted scan-
ning; dynamic follow-up; radiation exposure.
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BCTYII INTRODUCTION

O0’eMHi YTBOpEHHS JIeTeHb, BUSIBJICHI BUMaAKoBO Mifg ~ Pulmonary lesions incidentally detected on chest
yac peHTreHorpadii yu KoMm’roTepHoi ToMorpadii, €  radiography or computed tomography are a com-
MOMIMPEHOI0 KIIiHIYHOW0 3HaxinKoio [1]. Ixus wactora  mon clinical finding [1]. Their prevalence reaches
carae 25 % y saranbHiil momyJaiii Ta 1o 51 % cepen up to 25 % in the general population and up to 51 %
0ci0 i3 BUCOKMM PU3MKOM paky JiereHs [2, 3]. among individuals at high risk for lung cancer [2, 3].
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3a JaHuMM nyOdiKauiil, pU3UK 3JI0SKiCHOCTI BY3IiB,
BUIIAJIKOBO BUSIBJICHUX, OLIIHIOEThCS MPUOIN3HO B 4—6 %
y 3arajJibHUX IOMYJISLISIX, ajie MoxXe caratu 10 15 % 3a
YMOBU HasIBHOCTiI BUCOKUX PU3UK-(DAKTOPIB U MOPPO-
JIOTIYHO TMiAo3pinux BY31iB [2, 4]. PaHHe BUSBICHHS
OyxJIMH JIeTeHb HEBEJIMKOro po3Mmipy (mo 10 mM) Mae
BUpillIaJibHE 3HAYEHHsSI [JIsI CBOEYACHOIO JIIKyBaHHS,
MpoTe OJpa3y arpecuBHa JialrHOCTMYHA TaKTHKa Yy BCiX
MAali€HTIiB MPU3BOAUTH 1O HAJAMIpHOI iHBa3WMBHOCTI Ta
10HI3yI0UOTO HaBaHTaXKEeHHS [5].

OnTuMmisaiisg 103U MpU MPOBEIeHHI MYILTUCHIpab-
Hoi KoM’ 1oTepHoi Tomorpadii (MCKT) rpynHoi KTk
€ BaxXJIMBOIO Uyepe3 MPsMUIA BIUIMB Ha JAesiKi 3 HaOTbII
YYTJIMBUX IO BUMPOMiHIOBAHHS TKAHUH JIOJCHKOIO Op-
raHiamy, BKJIIOUAIOUM IIUTOIOAIOHY 32103y, MOJIOYHY 3a-
JIO3y Ta JIeTeHi.

BinnosigHo no onyoOaikoBaHux gaHux, y CIHA y
6inbir HiXX 20 % y4aCHUKIB IPOrpaM CKPUHIHTY paKy Jie-
reHb 3a JOMNoMorow Hu3bkKomo3oBoi KT mpu nepiuomy
JMOCTIIKEHHI BUSIBUIM OAMH ab0 AEKiJbKa JIereHEeBUX
BY3JIMKIiB, 1110 TTOTPeOyBaIN MOJAIBIIOTO TOOOCTEXXKEHHS.
3 HUX YacTKa iHBa3UBHUX Ipolenyp ckiagana 1—-4 %, a
25 % XxipypriuHux BTpy4aHb Oy BUKOHAHi Ha ITOOpO-
SIKICHUX BY3JMKaX. PU3MK TSKKMX YCKJIAaTHEHb CKJaB
4,5 sunaaky Ha 10 000 mauieHTiB [4].

3 orjsgay Ha 1e, YIOCKOHAJIEHHS IiAXOAiB A0 OU-
HaMIiYHOTO CIIOCTEpeKEeHHS 3a 00’€EMHUMU YTBOPEHHSI-
MU JIeTeHb 3 YpaxyBaHHSIM IXHiX XapaKTEepPUCTUK € KPU-
TUYHO BaXKJIMBUM ISl 3HVUXKEHHS KiJIbKOCTi HEOOIPYH-
TOBaHMX MpPOLIEAYp i ONTHUMi3allii MPOMEHEBOIr0 HaBaH-
TaXXKeHHsI, 0COOJIMBO cepejl NalieHTiB 0e3 (paKTOpiB BU-
cokoro pusuky [6]. He3Baxkarouum Ha HasIBHICTb Ie-
Tajli3oBaHUX MixkHaponHuX HacTaHOB (Fleischner, BTS),
iXHE TOTpUMaHHS B peaibHili KJiHIYHilA MpaKTULi 4aCTO
ycKJIagHeHe. PeTpocnekKTUBHMI aHalli3, MpoBeaeHUM
Wiener RS et al. (2014), BusiBUB 3HauHi p030iKHOCTI MixX
KJIIHIYHUMHU pEKOMEHIAIliIMU Ta (PaAKTUIHUM BUKOPHUC-
TaHHSIM PeCypCiB, MiAKPECIIOI0UH, 110 B AeIKNX BUIIAI-
Kax crocTepiraeTbcsl HaaMipHe BukopuctaHHs KT-cka-
HyBaHb, 110 TIPU3BOIUTH IO HEBUIIPABAAHOTO KYMYJISI-
TUBHOTO TTPOMEHEBOr0 HaBaHTaXXEeHHS [7].

ITpomeHeBe HaBaHTaxXeHHSI HU3bKOA030B0i KT 3Hau-
HO HMXYe CTaHJApTHOI, OJHAK 3a OLliHKaMMu pajia-
LIAHUX PU3UKIB, TTOTEHLIIAHO OB’ SI3aHNUX 3 HU3bKOIO0-
30BUM KT-CKpUHIHTOM JIereHb Y JOPOCIUX KYpIliB Ha
paK JiereHb, BUSBJICHO IO BEPXHS MeXKa 30iUTbIICHHS
PU3UKY CTAaHOBMUTH 5,5 %, 1110 Hapasi mepeBUIIYE I10-
TeHLiitHi mepesaru (8, 9, 10].

IlepcnieKTUBHUM HAIPSIMKOM B JIiarHOCTMLII 3a JOIO-
MOTIO10 MYJbTUCHIpaIbHOI KOMIT' IOTEpHOI Tomorpadii
(MCKT) € BUKOpHUCTAaHHSI TPOTOKONIY 3 TIPUILILTEHUM

According to published data, the malignancy risk
of incidentally detected nodules is estimated at
approximately 4—6 % among the general popula-
tion, but may reach up to 15 % in the presence of
high-risk factors or morphologically suspicious
features [2, 4]. Early detection of small lung
tumors (up to 10 mm) is crucial for timely treat-
ment; however, applying an aggressive diagnostic
approach to all patients leads to excessive invasive-
ness and increased radiation exposure [5].

Dose optimization during multidetector com-
puted tomography (MDCT) of the chest is para-
mount due to its direct impact on some of the most
radiation-sensitive tissues in the human body,
including the thyroid gland, breasts, and lungs.

According to published data from the United
States, more than 20 % of participants in lung can-
cer screening programs using low-dose CT had
one or more pulmonary nodules detected on base-
line imaging that required further evaluation.
Among these cases, 1—4 % underwent invasive
procedures, and 25 % of surgical interventions
were performed on benign nodules. The risk of
severe complications was 4.5 cases per 10,000
patients [4].

Given this, improving strategies for dynamic fol-
low-up of pulmonary lesions considering their
characteristics is critically important for reducing
unnecessary procedures and optimizing radiation
exposure, especially among patients without high-
risk factors [6]. Despite the availability of detailed
international guidelines (Fleischner, BTS), adher-
ence to them in real-world clinical practice is often
challenging. A retrospective analysis conducted by
Wiener RS et al. (2014) revealed significant dis-
crepancies between clinical recommendations and
actual resource utilization, highlighting that in
some cases there is excessive use of CT examina-
tions, leading to unjustified cumulative radiation
exposure [7].

Although the radiation dose of low-dose CT is
considerably lower than that of standard CT, esti-
mates of radiation-related risks associated with
low-dose lung cancer screening in adult smokers
suggest that the upper limit of the increased risk
may reach 5.5%, potentially exceeding the bene-
fits [8, 9, 10].

A promising direction in multislice computed
tomography (MSCT) is the use of a targeted pro-
tocol with a restricted scan range of the chest for
dynamic monitoring of probably benign lesions.
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00MeXEeHHSIM 30HM CKaHYBaHHS OpTaHiB IpyaHOI KJTITKU
JUIST AMHAMIYHOTO CIIOCTEpEXXeHHsI HMOBIpHO H00pO-
SIKICHUX yTBOpeHb. Lle 103BONNTh 3MEHILIUTHU KiJIbKIiCTh
3aliBUX OOCTeXXeHb Ta MpoMeHeBe HaBaHTaxKeHHs. Oc-
HOBHMIA aKLEHT y il MeToaulli pOOUTHLCS Ha HAYyKOBO
OOI'pyHTOBAaHOMY BUOOpPi TEXHIUHUX MTapaMeTpiB TOCIiI-
KEHHSI, a TaKOX iHTepBa/liB KOHTPOJIIO, 3BaXKalouu Ha
aHaMHe3, JMHaMiKy Ta aHaTOMiuHi XapaKTepUCTUKU
BYy3JIa.

HaykoBe 0oOrpyHTYBaHHSI Ta po3poOKa e(heKTUBHOTO
npuninbHoro MCKT-1ipoTokosly BuMarae TInOOKOTO
aHaJi3y cy4yacHUX TEHAEHIIIN i HaIBHUX CynepeuyHOCTen
y IPOMEHEBIl AiarHOCTUIL. Y 3B’SI3KY 3 LIUM, OTJISI JIiTe-
paTtypu 30CepeakeHO Ha TPbOX KIJIIOUYOBUX HAIPSIMKAaX:
aHaJli3 MiXKHAapOAHUX KJIiHIYHUX HACTAHOB 111010 TaKTU-
KM BeICHHS JIETEHEeBUX BY3JIiB; OlliHKa IPO0JIeMU KyMy-
JISTUBHOT'O TIPOMEHEBOI0 HaBaHTAXKEHHS IIPU JUHAMIU-
HOMY KOHTPOJIi; a TAKOXX BUBYEHHS TEXHIYHUX IMiAXOIiB
0 OTITUMIi3allii 1031, BKIIIOYAIOUM KOHIIEIIIiI0 (hOKYyC-
HOI'0 CKaHYBaHHS Ta iTepaTUBHI peKOHCTPYKIIil.

AKTyaJlbHUMU TOKYMEHTaMU 3 1aHOi MpOOJIeMU € HaC-
taHoBu Fleischner Society (2017), British Thoracic
Society (BTS, 2015) ta pekomenganii ACCP (Amepn-
KaHCBKOI KoJIeTil TopakaJlbHUX XipypriB). BoHu mporo-
HYIOTb aJrOPUTMU CIOCTEPEKEeHHS, 110 3ajJexaTb Bif
po3mipy By3iaa (< 6 MM, 6—8 MM, > 8 MM), iforo Mopdo-
Jorii (comimumii, cyocomigamii, ground-glass), a TaKox
BiJl OLIIHKM KJIiHIYHOTO pU3MKYy maiieHTa [11].

Pexomenpanii NSSN BKkasyloThb MOpPOroBuUil iHAEKC
no3u CTDIvol < 3 mGy ansa Bcix ckpuHiHropux KT
OI'K, 3a BUHSITKOM OOCTEXKEHHS MelIiaCTUHAJIBHOI Ia-
toJjiorii. OLiHKY Ta BUMipIOBaHHS JEereHEBUX BY3JiB He-
00XiTHO TIPOBOAUTHU Yy JereHeBoMy BikHi. [lpu orsai y
BiKHi M’IKMX TKaHUH PO3Mip BY3JMKiB HEAOOLiIHIOETh-
cd, a JesIKi yTBOpeHHS (0COOIMBO HECOJTiIHI Ta MaJli By3-
JIMKA) MOXYTb He OYyTH BUAMMHUMHU abO MOraHO Bi3y-
afjizyBatucsl. TakoxX peKoMeHpallii MPOIOHYIOTh IIO-
pIYHMII KOHTPOJIb IUISI BIIEpIE BUSIBICHMX COJIITHMX
BY3JIMKIiB pO3MipoM 10 6 MM. 3aCTOCYyBaHHSI KOHTPACT-
HOTO MiJCUJIEHHS MOKa3aHO JIWIlle y BUIAAKaX, KOJIM
po3Mip By3ia csarae 15 Mm i 6isbiue, A OUIbIIT TOUHOL
XapaKTepUCTUKU HOro BacKyiadpusalii Ta aude-
penmianii [12]. 3rinHO 3 OHOBIIEHMMM HacTaHOBaMM
Fleischner Society (2017), mopdonoriuHa oliHKa Jiere-
HEBUX YTBOPEHb IMOBMHHA IIPOBOAMTUCS Ha TOHKUX
3pi3ax 3 Kpokom < 1.5 MM, OCKiJIbKU JIpiOHi a00 4acTKO-
BO COJIiAHI BY3JIM MOXYThb OyTM MpOIYyLIEHI uyepe3
00’eMHUI edeKT, 1110 3HMKYE TOUHICTh iX Bi3yasi3allii Ta
BUMIipIOBaHHS.

CranpaptHa KT opraHiB rpyaHOi KJITKU CYIPOBOJI-
KYETBCS TO30BUM HaBaHTaXKECHHSIM Y Jiara3oHi 2—7 M3B.

This approach may reduce unnecessary examina-
tions and radiation exposure. The main focus of
this methodology is the scientifically justified
selection of technical scanning parameters and
follow-up intervals based on clinical history, tem-
poral dynamics, and anatomical characteristics of
the nodule.

The scientific rationale and development of an
effective targeted MSCT protocol require a com-
prehensive analysis of current trends and existing
inconsistencies in thoracic imaging. Accordingly,
the literature review focuses on three key areas: an
overview of international clinical guidelines on the
management of pulmonary nodules; an assess-
ment of the problem of cumulative radiation expo-
sure during follow-up imaging; and an examina-
tion of technical dose-optimization approaches,
including the concept of focal scanning and itera-
tive reconstruction techniques.

Relevant documents addressing this issue in-
clude the guidelines of the Fleischner Society
(2017), the British Thoracic Society (BTS, 2015),
and the recommendations of the American
College of Chest Physicians (ACCP). These
guidelines propose surveillance algorithms based
on nodule size (< 6 mm, 6—8 mm, > 8§ mm), mor-
phology (solid, subsolid, ground-glass), and the
patient’s clinical risk profile [11].

NSSN recommendations specify a threshold
CTDIvol £ 3 mGy for all chest CT screening
examinations, except in cases requiring mediasti-
nal assessment. Pulmonary nodule evaluation and
measurements should be performed using lung
window settings. Assessment in soft-tissue win-
dows leads to underestimation of nodule size, and
certain lesions (particularly non-solid and small
nodules) may not be visible or may be poorly visu-
alized. The guidelines also recommend annual fol-
low-up for newly detected solid nodules up to 6
mm. Contrast enhancement is indicated only for
nodules measuring 15 mm or larger in order to bet-
ter assess their vascularity and improve differentia-
tion [12]. According to the updated Fleischner
Society guidelines (2017), morphological assess-
ment should be performed using thin slices with a
reconstruction interval < 1.5 mm, since small or
partially solid nodules may be missed due to par-
tial-volume effects, which reduce visualization
and measurement accuracy.

Standard chest CT results in a radiation dose of
approximately 2—7 mSv. In low-risk patients
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V naui€eHTiB i3 HU3bKUMM PU3UKOM, SKHUM IPU3HAUEHO
3—5 koHTpoabHux KT, 3araibHa eeKTUBHA J03a MOXE
nepeBuiutu 10—20 M3B [13]. Lle BukiImKae 3aHeIo-
KOEHHSI, OCKUJIBKY KYMYJISITUBHA 1032 OIIPOMiHEHHSI Te-
OPETUYHO MiABUIIYE PU3UK PO3BUTKY padialliiiHO-iHIy-
KOBaHUX 3JIOSIKICHUX HOBOYTBOpeHb. OcobiuBa yBara
OPUAIISETHCS MaLliEHTaAM MOJIOAOIO BiKy Ta oco0am, sIKi
MPOXOASATH MOHITOPUHT MPOTATOM 0araTboX pOKiB.

s moponaHHsS Mpo6jieMyu 3pOCTaHHS PiBHS LIYMY
Ha HU3bKOJ030BUX 300pakeHHSIX y KIIHIYHiA mpak-
TULI IIMPOKO BIIPOBAIXYIOTHCS iTepaTUBHI aATOPUTMU
pexoHcTpykii (IR), Taki sk ASIR, ASIR-V ta MBIR.
Ha BinMminy Bin kimacuuyHoi dinbTp-06eknpoexitii (FBP),
gKa 6a3yeTbcsl Ha MaTeMaTUYHUX NpumnyineHHsax KT-
cuctemu, IR BUKOHYIOTH Oaratopa3oBy iTepalliiiHy 00-
pOOKY BUXiTHUX JaHUX, IO JO3BOJISIE CYTTEBO 3MEH-
IIUTHA IIYM i MiABUILIUTU SKICTh 300pakeHHsI TIPU Ofl-
HOYACHOMY 3HMXKEHHi A03M BUIIpOMiHIOBaHHS. Huc-
JIEHHI TOCJiIXEeHHS JEMOHCTPYIOTh, 1110 3aCTOCYBaHHS
riopyaHux i Mmogenb-6azoBaHux IR Moxe 3abe3neunTu
3MeHIIeHHs e()eKTUBHOI 1031 Ha Topsiaok 30—60 % (i
B OKpeMUX poboTax HaBiTh Oinbire mpu MBIR / VEO)
nopiBHssHO 3 FBP npu 30epexeHHi AiarHOCTUYHOI1
SIKOCTi 300pa>keHb JIJIsl BUSIBJICHHS i1 OLIIHKU JIET€HEBUX
By3qiB. ITepatuBHa pekoHcTpykiiss SAFIRE nokasana
MOKpalleHy AiarHOCTUYHY JOCTOBipHICTb Ta YiTKiCTb
Bigyaumizanii ypaxens npu CTDIvol 2,5 mIp ropiBHSIHO
3i 3BnyaiiHuMu KT-o00cTexXeHHSIMU TpyaHOI KJIITKU 3
FBP 7 mIp [14].

Yenix y 3HUXKEHHI CMEPTHOCTI BiJl paKky JiereHb, TOCsT-
HYTUI 3a JOMNOMOIOK HU3bKOA030BOI cripaibHOl KT,
OyB MiATBEPIXKEHUI Y BEJIMKUX TOBTOCTPOKOBHUX MPOT-
pamax MacoBoro ckpuHiHry [15]. OkpiM onTumizarii
TeXHIYHMX MapaMeTpiB, BaXKJIMBUM LLISIXOM MiHiMizalii
IIPOMEHEBOIO HABAaHTAaXXECHHSI € OOMeXKeHHS 30HM CKa-
HyBaHH{. TpaguuiiiHUIT TIPOTOKOJ Tependavyae cKaHy-
BaHHS BCi€i IPyAHOI KJIITKU, 110 € HAAMIPHUM J1JIs1 KOHT-
POJII0 OMMHUYHOIO BiZOMOIo By3Ja.

IIpuiinbHe cKaHyBaHHS TOJISITAE Y CKAHYBaHHI JIU1IE
00MeXeHOI iITHKU JIeTeHb, SIKa OXOIIJIIOE BY30J1 Ta He-
BEJIMKY 30HY MPWIETJI01 MapeHXiMu (Hanpukiam, 4—5 cMm
no oci Z). Ile 103BoJIsIE IPSIMO MPOMOPLIIAHO 3MEHILN-
™ Toka3HuK DLP (moOyTtok mo3m Ha OOBXWHY) Ta,
BiImoBinHO, epekTUBHY H03y. KomMbiHalLliT 0OMexXKeHHS
M0JIs1 CKaHYBaHHS 3 iTepaTUBHUMU PEKOHCTPYKIIiSIMU Ta
MoauGiKoOBaHUMU MapamMeTpaMy Hampyrd € HanOimbin
MEePCIIEKTUBHOIO CTPaTEri€lo ISl CTBOPEHHS yJBTpa-
HU3bKOJ030BOTO, ajie JiarHOCTUYHO HaAiifHOTO TMPOTO-
KOJIY MOHITOPUHTY JIET€HEBUX BY3JIiB.

undergoing 3—5 follow-up examinations, the cumu-
lative effective dose may exceed 10—20 mSv [13].
This raises concerns, as cumulative radiation
exposure may theoretically increase the risk of
radiation-induced malignancies. Particular atten-
tion is required for younger patients and those
undergoing long-term surveillance.

To address the increased image noise associat-
ed with low-dose imaging, iterative reconstruc-
tion (IR) algorithms such as ASIR, ASIR-V, and
MBIR have been widely adopted in clinical prac-
tice. Unlike classical filtered back projection
(FBP), which relies on mathematical assump-
tions of CT system geometry, IR methods per-
form repeated iterative processing of raw data,
significantly reducing noise and improving image
quality while enabling dose reduction. Multiple
studies demonstrate that hybrid and model-
based IR techniques may reduce effective dose
by approximately 30—60% (and even more in
some reports using MBIR/VEO) compared with
FBP, while maintaining diagnostic image quality
for detecting and assessing pulmonary nodules.
The SAFIRE iterative reconstruction algorithm
has shown improved diagnostic accuracy and
lesion visualization at CTDIvol 2.5 mGy com-
pared with conventional chest CT using FBP at
7 mGy [14].

The success in reducing lung cancer mortality
achieved with low-dose spiral CT has been con-
firmed in large, long-term, population-based
screening programs [15]. In addition to optimizing
technical parameters, limiting the scan range is a
crucial strategy for minimizing radiation exposure.
Conventional protocols involve scanning the
entire chest, which is excessive for surveillance of a
single known pulmonary nodule.

Targeted scanning involves imaging only a
restricted lung region that includes the nodule and
a small margin of adjacent parenchyma (for
example, 4—5 cm along the Z-axis). This
approach proportionally reduces the DLP (dose-
length product) and, subsequently, the effective
dose. Combining scan-range limitation with iter-
ative reconstruction techniques and modified
tube-voltage settings represents the most promis-
ing strategy for creating an ultra-low-dose yet
diagnostically reliable protocol for pulmonary
nodule follow-up.
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META

HaykoBo oOrpyHTyBaTu, po3poOUTH Ta amnpoOyBaTu
OPOTOKOJ NMPULILJIBHOTO CKAHYBAHHSI MYJIBTUCIipaJibHO1
KOMIT I0TepHOI ToMOoTpadii opraHiB IrpyIHOI KIITKW IJIsT
MOHITOPUHTY MMOBIpHO TOOPOSIKICHUX JIETEHEBUX YTBO-
peHb, 3 MOAATBIIMM MOPiBHSUILHMM aHaJli30oM Moro aiar-
HOCTMYHOI iHPOPMATUBHOCTI Ta IPOMEHEBOTO HaBaHTa-
KEHHSI BiZHOCHO cTaHIApTHOTO (ITOBHOJO30BOIO)
MCKT-1mpoToKoJ1y, 3 METOI0O BUSHAUEHHS MOT0 KITiHI4-
HOi e(eKTMBHOCTI Ta AOLIJIBLHOCTI BIIPOBAIXKEHHS B
NpakTUKYy IPOMEHEBOI JiaTHOCTUKMU.

MATEPIAJIN TA METOJIN

HocnigXeHHsI Ma€ MOPiBHSIJIBHUM PETPOCIEKTUBHO-
OpPOCIIEKTUBHUI JM3aiiH, 110 nependadyae 3icTaBACHHS
MMPOMEHEBOI0 HaBaHTaXKEHHS Ta AiarHOCTUYHOI iH(pOp-
MaTUBHOCTI ABOX Pi3HUX MPOTOKOJIiB MYJIBTUCITipAJIBHOI
Komir’totepHoi Tomorpadii (MCKT).

B nmocmimxennsa Oyno BkmioueHo 92 maumienta KHIT
«MuKo1aiBChbKUI 00JJaCHUM LIEHTP OHKOJIOTii» 3 miar-
HOCTOBAaHMMM OJAWHUYHUMU JIET€HEBUMU BY3JIMKaMU
(comimayMu Ta/a00 CyOCOIIHMMM) pO3MIipOM 0 15 MM,
110 BMMAaralTh IWHAMIiYHOTO KOHTPOJIO 3TiIHO 3
MiXKHApOAHUMM KJIiHIYHMMU HACTAaHOBAMMU.

Kpurepii BKIIIOUeHHS:

» BumnankoBo BUSIBJEHI JereHeBi By3auKuU (single pul-
monary nodules) MeTomom peHTreHorpadii ado KT.

» Po3wmip By3na < 15 mM.

» IlepBuHHaA iHTepmperalis: <«HMOBIpHO J100pO-
SJKICHAW» (32 TAKUMU O3HAKaMW: PiBHUI YiTKUI KOH-
TYp, HasIBHICTb KaJbLIMHATIB, KUPOBi BKJIFOYEHHSI, Ie-
pudicypanbHe po3TalllyBaHHSI, 0e3 AWHAMIKU Y
TMOPiBHSHHI 3 MMONEPENHIMU TOCTiKEHHSIMHU ), HU3bKUI
KJIIHIYHUI pU3KK Malli€eHTAa.

» HagBHicTb MiHIMyM OZHOIO MOMNEPEeIHbOIO KOHT-
poabHoro pocnigkeHHs (PI"ado KT).

Kpurepii BUKITIOUEHHS:

» Bimomuii aHaMHe3 MeTacTaTUYHOro abo MepBUHHOTO
OHKOJIOTiYHOTO 3aXBOPIOBAaHHSI.

» By3nu 3 4iTKuMu o3HaKaMH 3/70SIKiCHOCTI Ha TToYar-
KOBOMY JIOCJTIIKEHHI (CHIKYJISIPHUI KOHTYp, IIBUIKWAMN
picT).

» [lalieHTu, y SKux oapasy IpoBeJeHO iHBa3UBHY jiar-
HOCTHUKY 0€3 nepioay Harsiay.

Komm’rotepHy TomMorpacdio rpyaHoi KJIiTKA BUKOHY-
BaJIM Ha MYJIbTUCHipaIbHOMY 64-3pi30BOMY KOMIT’ IOTEp-
HoMy ToMorpadi Revolution Maxima (General Electric,
CIIA).

CkaHyBaHHSI TTPOBOAWJIN Y TOJIOXXEHHI IMallieHTa Jie-
>Kauu Ha CMMHI, i yac 3aTPUMKM TUXaHHS HA BOUXY.

ITapameTpu cKkaHyBaHHSI HaBeAeHi B Ta0. 1.

OBJECTIVE

To scientifically substantiate, develop, and evalu-
ate a targeted multislice computed tomography
(MSCT) scanning protocol of the chest for moni-
toring probably benign pulmonary lesions, fol-
lowed by a comparative analysis of its diagnostic
performance and radiation exposure against the
standard (full-dose) MSCT protocol, to determine
its clinical effectiveness and feasibility for integra-
tion into routine radiological practice.

MATERIALS AND METHODS

The study employed a comparative retrospective-
prospective design aimed at evaluating differences
in radiation exposure and diagnostic performance
between two multislice computed tomography
(MSCT) protocols.

A total of 92 patients from the Municipal Non-
Profit Enterprise «Mykolaiv Regional Oncology
Center» were included, all of whom had solitary
pulmonary nodules (solid and/or subsolid) meas-
uring up to 15 mm that required dynamic surveil-
lance according to international clinical guide-
lines.

Inclusion criteria:

» Incidentally detected solitary pulmonary nod-
ules identified on chest radiography or CT.

» Nodule size < 15 mm.

» Initial interpretation as “likely benign” (based
on features such as smooth well-defined margins,
presence of calcifications, fat attenuation, perifis-
sural location, or stability on prior imaging), and a
low clinical risk profile.

» Availability of at least one prior follow-up exam-
ination (radiography or CT).

Exclusion criteria:

» Known history of primary or metastatic malig-
nancy.

» Nodules with clear malignant features on initial
imaging (spiculated margins, rapid growth).

» Patients who underwent immediate invasive
diagnostic procedures without a period of imaging
surveillance.

Chest CT scans were performed using a 64-slice
multislice CT scanner (Revolution Maxima, Ge-
neral Electric, USA).

Scanning was carried out with the patient in the
supine position during breath-hold at full inspira-
tion.

Scanning parameters are presented in Table 1.
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Ta6nuusa 1
MapameTpu cKaHyBaHHA NaUieHTIB

Table 1
Scanning parameters

MapameTtp
Parameter

Mpotokon A: ctaHpapTHUIA (NOBHOJ030BWIA)
Protocol A: Standard (Full-Dose)

Mpotokon B: npuuinbHuii
Protocol B: Targeted

30Ha CkaHyBaHHs
Scanning Area

Bcs rpyaHa knitka (Big, BepxHbOi anepTypu Ao aiapparmu), ~ 30 cm
The entire chest (from thoracic inlet to the diaphragm), ~30 cm

LlinboBa gingHka 5 ¢M no oci Z, LleHTpOBaHa Ha By3i
Target area 5 cm along the Z-axis, centered on the nodule

Hanpyra tpybku, kB

Tube Voltage (KV) 120

120

Smart mA, pjanasoH 80—450 MA
Smart mA, range 80-450 mA

Cwuna cTpymy, MA
Tube Current (mA)

Smart mA, pianasoH 80—-450 MA
Smart mA, range 80—450 mA

ToBLmHa 3pi3y x iHTEpBaN

Slice Thickness x Interval 1,250,625 1,25 x 0,625
CTDIvol, MI'p

CTDIvol (mGy) 6,18 3,72
DLP, mMIp-cm

DLP (mGy-cm) 229,5 27,8

s aHamizy BUKOPUCTOBYBaIM TOHKOIIIAPOBi peKo-
HCTPYKIIii TOBIIMHOWO 1,25 MM i3 KpokoMm 1 MM y Jiere-
HeBomy (WW 1500 / WL -600) ta MmeniacTHHaIbBHOMY
(WW 400 / WL 40) BikHax.

JocnimkeHHs BUKOHAHO BiAMOBiAHO 0 CTaHAAPTIB
HajexHoi KIiHiYHoi mpakTtuku (GCP), mpuHIuUMiB
Tenbcincbkoi gekjapaliii BcecBiTHBOI MeIMYHOIL
acomiarii (1964—2000 pp.), KouseHnuii Panu €spomnu 3
oioetuku (1997 p.) ta monoxeHr HupektuBu €C
2010/63/64 Bim 22.10.2010 p. Yci yyacHUKM Oyau
noiH(OPMOBaHi TIPO METYy Ta OCHOBHI ITOJOXKEHHS
JOCITII;KeHHS i Hagaau IMMMChbMOBY iH(OpPMOBaHY 3TOY.

Jst cTaTUCTUYHOT 0OOPOOKM pe3yJIbTaTiB 3aCTOCOBY-
Bayii mporpamu Statistica 6.0 (StatSoft Inc., CIIIA) Ta
Microsoft Office Excel 2017. CrienuidHiCTb i 9yTan-
BicTh BuU3Havamm Metomom ROC-anamizy (Receiver
Operating Characteristic). CTaTUCTUUYHO 3HAUYYILIUMU
BBaxkau BimMmiHHOCTI Tipu p < 0,05.

PE3VIJIBTATU

ITpuuinsHMit TpoTokod (rmpotokoi B, puc. 1) mponeMoH-
CTPYBAaB iCTOTHE 3HVKEHHSI pafialliifHOro HaBaHTaXKEHHS
TOPIiBHSIHO 3i CTAaHAAPTHUM TTOBHOMO30BMM CKaHYBaH-
HIM (TIpoToKoa A, puc. 2). O0’eMHMit iHIEKC 03K
(CTDlvol) y nporokodi B 6ys meHimM Ha = 40 %, a 3a-
rajbHU Toka3HUK DLP 3MeHIImMBCs OUTBIT HiXX Y 8 pasiB
(27,8 mIp-cm npotu 229,5 mIp-cm). 3HmkeHHss DLP 3y-
MOBJIEHE CKOPOYEHHSIM TOBXWHU 30HU CKaHYBaHHS 3
~ 30 cM 10 5 cM mipu 30epexkeHHi aHAJIOTiUHMX Tapa-
MeTpiB ekcno3uiii (kB, Smart mA) i mpocTopoBoi
pOo3aiIbHOI 3maTHOCTI. Takuii Miaxia A03BOJISIE CYTTEBO
MiHiMi3yBaTu MPOMEHEBe HaBaHTaXKEHHSI ITPU ITOBTOPHUX

Thin-slice reconstructions (slice thickness 1.25
mm, interval 1 mm) were used for analysis in both
the lung window (WW 1500 / WL -600) and the
mediastinal window (WW 400 / WL 40).

The study was conducted in accordance with Good
Clinical Practice (GCP) standards, the principles of
the World Medical Association’s Declaration of
Helsinki (1964—2000), the Council of Europe Con-
vention on Bioethics (1997), and the provisions of
EU Directive 2010/63/64 of October 22, 2010. All
participants were informed about the purpose and
main elements of the study and provided written
informed consent.

Statistical analysis was performed using Statistica 6.0
(StatSoft Inc., USA) and Microsoft Office Excel 2017.
Sensitivity and specificity were assessed using Receiver
Operating Characteristic (ROC) analysis. Differences
were considered statistically significant at p < 0.05.

RESULTS

The targeted protocol (Protocol B, Fig. 1) demonstrat-
ed a substantial reduction in radiation exposure com-
pared with standard full-dose scanning (Protocol A,
Fig. 2). The volumetric dose index (CTDIvol) in Pro-
tocol B was approximately = 40 % lower, and the total
DLP decreased more than eightfold (27.8 mGy-cm vs
229.5 mGy-cm). The reduction in DLP was primari-
ly due to shortening the scan range from approxi-
mately 30 cm to 5 cm while maintaining identical
exposure parameters (kV, Smart mA) and spatial res-
olution. This approach enables a significant reduction
in radiation dose during follow-up examinations in
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PucyHoK 1. Tonorpama MCKT OTK
ANA BM3HAYEHHA MeX Ta NnaHy-
BaHHA 06'eMy NpuLiNnbHOro CKaHy-
BaHHA (npoTokon B)

Figure 1. Scout View of the chest
CT for defining the boundaries and
planning the focal scanning vol-
ume (Protocol B)

PUcyHOK 2. Tonorpama MCKT OTK
ANA BU3HAYEHHA MeX Ta NNaHyBaH-
HA 00'€My CKaHYBaHHA NpU CTaHAa-
pTHOMY NMOBHOA030BOMY MNpPOTO-
koni A

Figure 2. Scout View of the chest
CT for defining the boundaries and
planning the scanning volume for
the standard full-dose Protocol A

KOHTPOJIBHMX JIOCTIIKEHHSX Y TIALIEHTIB 3 iIMOBIpHO JOOPO-
SIKICHUMU BY3JJaMU, HE TMOTIipLIYIOUX AiarHOCTUYHOI SIKOCTi.

Jl1st 3a0e3MeyeHHs BiITBOPIOBAHOCTI OLIIHKM JWHAMiKU
JIETEHEBUX BY3JIiB Y BCiX BUIAIKaX BUKOPUCTOBYBAIM OJHA-
KOBi peKOHCTPYKILiiHi MapaMeTpu (TOBIIMHA 3pi3y 1.25 MM,
iHTepBan 1 MM, JlereHeBe Ta MeaiacTUHaIbHE BikHaA). [ToB-
TOPHi BUMIpIOBaHHSI BUKOHYBAJIUCSI HA TUX CAMUX PEKOH-
CTPYKIIiSX 32 y4acTIO JBOX HE3aJIeKHUX PEHTIEHOJIOTNIB i3
MOAATBIIMM MOPiBHSIHHIM pe3yabTartiB. Po30iKHICTh BUMi-
pIOBaHb HE TepeBUIyBajga OYiKyBaHUIA TEXHIUHUI mopir
(£ 1 Mm st By3iiB 1o 10 MM), 1110 BifITOBiIae cy9acHUM KpH-
TEPisIM Y3rOMKEHOCTI Y JOCTiIKEHHSIX JIeTeHEBUX BY3JIiB.

YV nochigkeHHsT OyJo BKAWOYeHO 92 mauieHTH, SKi
BiMOBinaM KPUTEPiSIM BKJIIOUEHHSI Ta HE Majlud Kpu-
TepiiB BUKJIOUeHHs. [HTepBain Mixk KOHTPOJbHUMU 00C-

patients with likely benign pulmonary nodules
without compromising diagnostic image quality.

The same reconstruction parameters were used
in all cases to ensure reproducibility of the assess-
ment of pulmonary nodule dynamics(1.25 mm
slices, 1 mm interval, lung and mediastinal win-
dows). Repeated measurements were performed
on the same reconstructions by two independent
radiologists, with subsequent comparison of the
results. The interobserver variability did not
exceed = 1 mm for nodules < 10 mm, meeting
contemporary concordance criteria.

The study included 92 patients who met the
inclusion criteria and had no exclusion criteria.
The intervals between follow-up examinations
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TEXXEHHSIMU CTAHOBWIM 3—6 MicsLiB 3aJ€XHO Bi MOp-
¢oorii By3a Ta KJIiHIYHOTO PU3UKY.

ITig yac cnocTepeKeHHsI:
> 81 By3oxn (88 %) zanuinuBcsl CTAOUTBHUM IPOTSTOM
YChOTO TTepioAy KOHTPOJIIO;
> 7 By3niB (7,6 %) nmoka3anu He3HaYHe 30UTbIIEHHS PO3-
MipiB a00 3MiHM CTPYKTYpH, IO BUMArajao IOJajblIOl
oiomncii;
> 4 By3nu (4,3 %) Oynu HampaBJIeHi Ha XipypriyHe BTpy-
YaHHSI yepe3 CyMHiBHY MOP(OJIOrilo, MpU LIbOMY TiCTO-
JIOTIYHO BCi BUSIBUJIUCH 1OOPOSIKICHUMU.

IlopiBHSsIIbHA XapaKTEPUCTUKA JO30BOT0 HaBaHTAXKEHHS
rnoxasaja 3HauHy eKOHOMil0 MPH MPULIILHOMY MPOTOKOJIi:
> CTDlvol: 3,72 mIp nmopiBHsiHO 3 6,18 MIp npu cranma-
PTHOMY TIPOTOKOJI;
> DLP: 27,8 mIp-cMm nopiBHsIHO 3 229,5 MIp-cM;
> EdexTuBHa 103a 3MeHIIMIACh Ha ~ 85 %.

Kniniuni npukiaagm:
> By3sou 8 MM, niepudicypanbHe po3TauryBaHHs. [im yac
12-MiCcsIUHOTO CITOCTepeKEHHS CTabIbHUI po3Mip, iHBa-
3MBHA JiaTHOCTHKA He IMPOBOIMIACE.
> Byszon 10 MM 3 kanbuuHatamu. Yepes 6 MicsiiB 0e3
3MiH, 3aJIMIIEHO MM AMHAMIYHUM KOHTPOJIEM.
> By3oj1 12 MM, 4aCTKOBO COJTiTHUIA KOMITOHEHT. 30i/1b-
LIeHHd Ha 1 MM micig 6 MicswiB, mpoBeaeHa OioIcis,
OiATBEPIKEHO JOOPOSIKICHY TPAHYIbOMY.

JuHamika Ta pe3yabTaTH CIIOCTEPEKEHHS JIeTeHEeBUX
iHmuaeHTanoM (n = 92) npencrasieHi B Ta0J. 2.

MCKT 3 npuuUiabHMM CKaHYBaHHSM J03BOJIMJIA Bigpi3-
HUTHU CTaOLIbHI IHIMAEHTAIOMM Bi BMIAAKIB, 1110 BUMara-
JIX TIOAAJIBILIOTO BTPYYaHHS, i 3HU3UTU HETTOTPiOHE OTIPOMi-
HEHHS MPU aieKBaTHI TiarHOCTUYHIN iHHOPMATUBHOCTI.

OBI'OBOPEHHAA

Pe3yabraTii KJIiHIiYHOTO CITOCTepeXXEHHS IiATBEPIWIN
JOLUTBHICTG OOpaHOi CTpaTerii MOHITOPUHIY /I KOTOPTU
Mali€HTIB i3 HU3bKUM Ta MPOMiXKHUM pU3HKoM. [TepeBakHa
OiIbLIICTD BY3JIiB 3ajiMllajacs CTabiIbHOIO, 11O IMiATBEpd-
KY€ TIPaBUJIbHICTh TOYATKOBOI cTpaTudikKalili pU3UKY
3rigHo 3 MixkHapogHuMHU HacTaHoBamu (Fleischner Society).

were 3—6 months depending on the morphology
of the nodule and clinical risk.

Follow-up results:
> 81 nodules (88 %) remained stable within all
the control period;
> 7 nodules (7.6 %) showed minor changes
requiring biopsy;
> 4 nodules (4.3 %) underwent surgery due to
suspicious morphology; at that all were histologi-
cally benign.

The comparative characteristics of the dose
load showed significant savings under the target-
ed protocol:
> the mean CTDIvol was 3.72 mGy vs 6.18
mGry for the standard protocol
> the DLP was 27.8 mGy-cm vs 229.5 mGy-cm
> an overall effective dose reduction of ~85 %.

Clinical examples:
> 8 mm perifissural nodule: stable over 12
months, no invasive procedure;
> 10 mm calcified nodule: unchanged at 6
months, patient continued dynamic surveillance;
> 12 mm partially solid nodule: +1 mm at 6
months, biopsy confirmed benign granuloma.

The dynamics and outcomes of follow-up for
pulmonary incidentalomas (n = 92) are present-
ed in Table 2.

The targeted MSCT protocol reliably differen-
tiated stable incidentalomas from lesions requir-
ing further intervention, significantly reducing
unnecessary radiation exposure while maintain-
ing diagnostic accuracy.

DISCUSSION

The results of clinical follow-up confirmed the
appropriateness of the selected monitoring strate-
gy for patients with low to intermediate risk. The
vast majority of nodules remained stable, validat-
ing the initial risk stratification in accordance with
international guidelines (Fleischner Society).

Ta6nuusa 2
ﬂVIHaM'iKa Ta pe3ysibTaTu CNOCTEePEXKEeHHA NereHeBux 'iHI.I,I/IAEHTaJIOM
Table 2
Bynamics and outcomes of follow-up for pulmonary incidentalomas
MokasHuk / Parameter Kinbkictb By3nie / Number of Nodules %
CrabinbHi Byanu / Stable nodules 81 88,0 %
He3HauHe 36inblueHHs / 3MiHu cTpykTypu // Minor increase / structural changes 7 7,6 %
Hanpasnewi Ha xipyprito / Referred for surgery 4 43 %
lcronoriyHo go6posikici / Histologically benign 4 100 %
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BoaHouac, BusiBJieHO, 1110 He3HAYHa YacTKa YTBOPEHb
BUMaraja noJaajblloi JiarHOCTUYHOI ecKanaillii (biomcis
abo xipypriutHe BTpy4YaHHs). BaxknmBo Big3HauuTH, 1110
yci mpooriepoBaHi BY3/I1 Majau JOOPOSIKICHY TiCTOJIOTIIO.
Lle minkpeciioe mpodseMy XUOHOMMO3UTUBHUX PE3YJIb-
TaTiB y AudepeHLiadbHiil 1iarHOCTULII TPaHUYHUX YTBO-
peHb, AKi TeMOHCTPYIOTh CYMHIBHY MOP(MOIOTIUHY T1-
HaMiKy, i ATBEPIXYE BaXKJIMBICTh OE3IIEUHOI0 iHCTPY-
MEHTY IIJII MOHITOPUHTY TaKUX MAIi€HTIB O OCTaTOY-
HOTrO PillIeHHS PO iHBa3UBHY HPOLICAYPY.

Haiue nocnimxeHHsI MiATBEPIKYE JOCATHEHHSI TIOCTaB-
JIEHOI METU: pO3pOOJIEHUI TTPOTOKOJ MPULIIBHOTO CKa-
HyBaHHSI MCKT € 6e3neuHoro Ta e(peKTUBHOIO ajbTep-
HaTUBOIO CTAaHIAPTHOMY MOBHOA030BOMY CKaHYBaHHIO.

KitiniuHa e(peKTUBHICTB IMPOTOKOITY 3a0e3TeUyETHCS He-
00OXiTHOIO TiarHOCTUYHOIO SIKiCTIO [IJISI TOYHOTO MOHITO-
PUHTY TWHAMIKM JIETeHeBUX BY3J1iB MPU MiHiMi3allii mpo-
MEHEBOTO HaBaHTAaXKEHHs, 110 BiNIIOBiTa€ Cy4acHUM pe-
koMeHpauism Fleischner Society Ta ACCP momo 6e3mned-
HOTIO BeJIcHHS iHIUaeHTaIbHUX By3i1iB [16]. Lle ocobmBo
aKTyaJbHO JJIS MOJIOAUX MALIiEHTIB Ta 0Ci0, sIKi repedyBa-
IOTb MiJ TPUBAJIMM CIOCTEPEXXKEHHSIM ITOHAI 5 POKiB, 1e
KyMYJIITUBHA 1032 € KIIOYOBUM (haKTOPOM pU3UKY. Bu-
KOPUCTAHHS MPUIIJIBHOTO IPOTOKOJY T03BOJISIE MEINY-
HUM 3aKjaJaM AOTPUMYBATUCS CTaHIAPTIB pamialiitHol
0e3neky 0e3 3HUXKEeHHS 1iarHOCTUYHO1 HATiiHOCTI.

BUCHOBKU
Bbyno HaykoBo 0OIpyHTOBaHO, PO3pO0JIEHO Ta YCHIilIHO
armpoOOBaHO ITPOTOKOJI IIPULIILHOIO MYJIBTUCITipaTbHO-
T0 KOMIT'IOTEpHOTO TOMOTrpadiyHOro CKaHyBaHHS IS
JUHAMIYHOTO MOHITOPUHTY MMOBipHO JOOPOSIKICHUX Jie-
TeHEBUX YTBOPEHb. SIKWIA iHTErpye 0OMEKeHHSI 30HU CKa-
HYBaHHSI 3i 3HIDKCHUMHU TEXHIYHUMU ITapaMeTpaMU eKC-
no3ullii Ta iTepaTUBHUMU aJITOPUTMAMU PEKOHCTPYKIIii.
3anpornoHoBaHUM MPOTOKOJ MPULIJILHOTO CKaHYBaH-
Hs1 MCKT € npakTU4HO 3aCTOCOBHHUM i JOTIOMAarae ori-
TUMi3yBaTu MEHEIKMEHT MMOBIPHO TOOPOSKICHUX iH-
IUIEHTAJIOM Y KJIiHiYHMX yMoBax. EpexkTnBHA m03a o11-
POMiHEHHS )T Talli€eHTiB 3MeHIIMIacs Ha 85 % mnopis-
HSTHO 3i CTaHIapTHUM ITOBHOAO30BUM ITPOTOKOJIOM, 1110
3HAYHO 3HUXKYE KYMYJISITUBHUM pafgialliiHUA pU3KK MPU
TPUBAJIOMY MOHITOPUHTY.

OTpuMaHi pe3yabTaT! MiATBePIKYIOTh, 1110 MPUILILIbHE
CKaHYBaHHSI MOXe OyTH 0€3MeYHO peKOMEHIO0BaHE s
JTUHAMiIYHOIO CITOCTePEXEHHS 3a CTa0iTIbHUMU, MOP(PO-
JIOTIYHO JOOPOSIKICHUMU JIETEHEBUMM 1HLMIEHTaJIOMa-
MM, OCOOJIMBO y MALIIEHTIB MOJIOAOTO BiKY Ta 0Ci0 i3 Tpu-
BaJIUM TIPOTHO30BAaHUM TI€PiOJOM CIIOCTEPEXKEHHS.
HiarHOoCTMYHA SKiCTb 300paXkeHb 3ajMIlaiacs J0CTaT-
HBOIO JIJIS1 KOHTPOJIIO HaBiTh CYOCOJIIIHUX KOMIIOHEHTIB

However, a small proportion of lesions required
further diagnostic escalation (biopsy or surgical
intervention). Notably, all nodules referred for sur-
gery were histologically benign. This underscores
the challenge of false-positive results in the differ-
ential diagnosis of borderline lesions exhibiting
ambiguous morphological changes, highlighting
the importance of a safe monitoring tool for these
patients before making a final decision on invasive
procedures.

Our study demonstrates that the developed tar-
geted CT protocol is a safe and effective alternative
to the standard full-dose scanning.

The clinical effectiveness of the protocol is sup-
ported by sufficient diagnostic quality for accurate
monitoring of pulmonary nodule dynamics while
minimizing radiation exposure, in line with cur-
rent Fleischner Society and ACCP recommenda-
tions for the safe management of incidental nod-
ules [16]. This approach is particularly relevant for
younger patients and those under long-term fol-
low-up exceeding five years, where cumulative
radiation dose is a key risk factor. The use of a tar-
geted protocol allows healthcare facilities to
adhere to radiation safety standards without com-
promising diagnostic reliability.

CONCLUSIONS

A scientifically grounded, targeted multidetector
CT (MDCT) scanning protocol was developed
and successfully tested for the dynamic monitoring
of likely benign pulmonary lesions. The protocol
integrates restricted scan coverage with reduced
technical exposure parameters and iterative recon-
struction algorithms.

The proposed targeted MDCT protocol is
clinically applicable and aids in optimizing the
management of likely benign pulmonary inci-
dentalomas. Patient effective radiation dose
was reduced by 85 % compared to the standard
full-dose protocol, significantly lowering cu-
mulative radiation risk during long-term moni-
toring.

The results confirm that targeted scanning can
be safely recommended for the follow-up of sta-
ble, morphologically benign pulmonary inciden-
talomas, particularly in younger patients and
individuals with a long anticipated follow-up
period. Image quality remained sufficient for
assessing even subsolid components, allowing
accurate evaluation of their structure and size

(1) 510



ISSN 2304-8336. pobnemu pagiauiiivoi Meguunkm 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2025. Iss. 30.

CLINICAL PRACTICE

i BUBHAUEHHS iXHbOI CTPYKTYPU Ta PO3MIipiB BiMOBiTHO
o cyyacHux kputepiiB Fleischner Society.

Taknm ymHOM, pospobneHnit mpuuinbHuit MCKT-
MPOTOKON MOXEe OyTH peKOMEHIOBaHWI SIK edeKTUBHA
cTparterisl ONnTUMi3allii MPOMEHEBOr0 HaBaHTaXXEHHS Ta
pauioHanizauii AiarHOCTUYHOrO ajJropuTMy 3TiIHO 3
npuHuunamu ALARA.

diHaHcyBaHHSA
JocnigkeHHsI He OTPUMYBAJIO XKOIHOTO (hiHAHCYBaHHSI.

Mopsika

ABTOp BUCIOBIIOE MY MoAsaky aupekropy KHIT «Muko-
JIAiBCbKMI 001aCHUIA LIEHTP OHKOJIOTil» be3aHoceHko Mak-
CMMY 3a OpraHizaliiiHy OiATPUMKY Ta CTBOPEHHSI YMOB 151
MPOBEACHHS JOCIiIKEeHHs. TaKoxX BUCIOBIIOETHCS TOIIKA
TOpakaJbHUM Xipypram, JiKapsiM-TIaToJ0roaHaToOMaM,
PEHTTeHOJIoraM i CHiBpOOITHUKAM BidJieHb, SIKi Opaau
y4yacTh y KIJIiHIYHOMY CIIOCTEpEXEHHI Ta 3abe3rnedyBajiu
SIKICHEe BUKOHAHHSI JiarHOCTUYHUX ITPOLIEIYP.

KoHonikT iHTepeciB
ABTOpHU MOBiIOMJISIIOTH PO BiACYTHICTh KOH(MIIKTY iHTE-
peciB.
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according to current Fleischner Society crite-
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Thus, the developed targeted MDCT protocol
is recommended as an effective strategy for opti-
mizing radiation exposure and rationalizing the
diagnostic workflow in accordance with the
ALARA principle.
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