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B Mpo kuury

Migpy4YHUK CTBOPEHUI 3rigHO 3 NPOrpamMoro HaBYanbHOI gucuunniiy “Pagionoria”
(Knis, 2006) i Bignosigae npuHuunam EBponencbKol KpeanTHO-MOLY TbHOI
CUCTEMM AKICHOI NiAroTOBKM nikapiB. Y NiApyYHUKY BUKNALEHi Cy4acHi [OCArHEHHS
Megu4YHoI pagionorii, MeToau Bisdyanisauii B NPOMEHEBIN fiarHOCTUL,i, NPUHLMUNK
OTPMMaHHS AiarHOCTUYHMX 306parkeHb, MPOMEHEeBa AiarHOCTUKA 3aXBOPHOBaHb
opraHiB i CUCTEM, anropuTMmn NPOMEHEBUX A0CNIAXKEHb, TECTOBI 3aBAAHHSA i
CUTyau,inHi 3agauvi. [1na 3py4YHOCTI CTYAEHTIB B OQHOMY BUAAHHI NpeacTaBneHo
OCHOBM i Cy4yacHUI piBeHb NpoMeHeBoI Tepanil. AnA cTyAeHTiB MeandHux Bysis IV
piBHA akpeguTau,il, iHTepHiB-paAionorie Ta nikapis iHWKWX cnelianbHOCTEN.

PekomeHpoBaHO MiHICTEPCTBOM OXOPOHU 340PpO0B’'s YKpaiHM fK NigpYyYHUK ons
CTYLEHTIB BULLUX MeANYHNX HaBYanbHUX 3aknagis IV piBHa akpeguTauii (NpoToKon
N2 3 Big 16.10.2012 p. 3acigaHHAa KoMmicii 3 MeguLMHN HayKOBO-MeTOANYHOI pagu 3
NUTaHb OCBITU MiHIiCTepCcTBa OCBITU | HAYKN, Moo Ta cnopTy YKpaiHu).



MINISTRY OF HEALTH OF UKRAINE

0. Kovalsky
D. Mechev
V. Danylevych

RADIOLOGY
RADIOTHERAPY
DIAGNOSTIC IMAGING

Textbook for students
of higher medical educational
establishments of V" accreditation level

Second Edition

Vinnytsia
Nova Knyha
2017



VK 615.849(075.8)
K56 Pexomenoosano Minicmepcmeom oxoporu 300pos’s Yxpainu

SAK NIOPYUHUK OJ1 CIY OEHMIE 6UUUX MEOUUHUX HABUATbHUX 3AKAA0I8
1V pigns akpeoumayii (npomoxon Ne 3 6io 16.10.2012 p. 3acioanus
Kowmicii' 3 meouyunu naykogo-memoouunoi padu 3 numatns oceimu
Minicmepcmea oceimu i nayku, monooi ma cnopmy Ykpainu)

I'pugh Minicmepcmea oxopornu 300pos’s Ykpainu eudanutl Ha yKpaiHoMo6He GUOAHHSL.
Jlanuil niopyuHuk € nepeknaoom 3 yKpaincokoi Mogu.

Authors:

Kovalsky O. V. — Candidate of Medical Sciences, Associate Professor, Head of the
Department of Diagnostic Radiology and Radiotherapy, Vinnytsia National Pirogov
Memorial Medical University.
Mechev D. S. — Honored Scientist of Ukraine, Doctor of Medical Sciences, Professor
of the Radiology Department, P. L. Shupik National Medical Academy of Post-Graduate
Education.
Danylevych V. P. — Assistant of the Department of Diagnostic Radiology and
Radiotherapy, Vinnytsia National Pirogov Memorial Medical University.

Reviewers:
A. A. Honchar, Doctor of Medical Sciences, Professor of the Roentgenology Department,
P. L. Shupik National Medical Academy of Post-Graduate Education.
V. M. Ryzhyk, Honored Scientist of Ukraine, Doctor of Medical Sciences, Professor, Chief
of the Radiology Department, Ivano-Frankivsk National Medical University.
V. M. Sokolov, Honored Scientist of Ukraine, Doctor of Medical Sciences, Professor ,
Head of the Radiation diagnostics, Therapy and Radiation medicine Department Odessa
National Medical University.

Kovalsky O. V.

K56 Pamiomorisi. I[IpomeneBa Tepamis. IIpomMeHeBa miarHOCTHKA =
Radiology. Radiotherapy. Diagnostic Imaging : textbook for stud. of higher
med. establishments of IV" accred. level : translated from Ukrainian /
0. Kovalsky, D. Mechev, V. Danylevych. — Second Edition. — Vinnytsia :
Nova Knyha, 2017. — 504 p. : il.

ISBN 978-966-382-696-7

The textbook for students of higher medical educational establishments was
created in accordance with the program for the discipline “Radiology” (Kyiv, 2006)
and complies with the principles of the European credit-modular system for the high-
quality training of doctors.

In the textbook we have presented the most recent achievements of Medical
Radiology, Diagnostic Imaging techniques and its principles, diagnostic imaging of
internal organs diseases, diagnostic algorithms in the study of organs and systems,
questions for self-control and case studies. For the convenience of students the basis
and current level of radiation therapy are presented in one publication.

For students of higher medical educational establishments of IV*" accreditation
level, interns-radiologists and physicians of other specialties.

YIK 615.849(075.8)

© Kovalsky O. V., Mechev D. S.,
Danylevych V. P., 2017

ISBN 978-966-382-696-7 © Nova Knyha, 2017



CONTENT

Introduction

Abbreviations

Chapter 4. X-ray Therapy

Chapter 6. Brachytherapy

Chapter 7. Nuclear Imaging

4
5
Part I. Fundamentals of Medical Radiology
Chapter 1. Principles of Medical Radiology 8
Chapter 2. Biological Effects of lonizing Radiation 26
Part Il. Radiotherapy

Chapter 3. Principles and Fundamentals of Radiation Therapy
of Malignant Tumors and Non-Neoplastic LesSions ... 39
59
Chapter 5. Long-Focus Radiotherapy 66
81

Part Ill. Methods of Diagnostic Imaging.
The Physical Basis of Diagnostic Imaging
95
Chapter 8. X-ray, CT, MRl and Ultrasound Imaging 11
Part IV. Diagnostic Imaging of Organs and Systems Diseases
Chapter 9. Diagnostic Imaging of the Skeleton 145
Chapter 10. Diagnostic Imaging of the Chest 215
Chapter 11. Diagnostic Imaging of the Cardiovascular System.... 273
Chapter 12. Diagnostic Imaging of the Digestive System........ 298
Chapter 13. Diagnostic Imaging of the Urinary System 360
Chapter 14. Diagnostic Imaging of the Reproductive System

and Breast 391
Chapter 15. Diagnostic Imaging of the Central Nervous System 425
Chapter 16. Diagnostic Imaging of the Endocrine Glands........o.... 455
Chapter 17. Diagnostic Imaging in Dentistry 470
496

References

3



ITinpy4HuK CTBOPEHHI 3TiHO 3 IPOrpaMoI0 HaBYAIBHOI qucnumuting “Pamionoris” (Kuis, 2006)
1 BiNOBila€ MPUHIMIIAM €BPONEHCHKOT KPEAUTHO-MOYIIEHOT CHCTEMH SIKICHOI ITiITOTOBKH JIIKapiB.

VY nigpydHHKY BUKJIaJeH] CydacHi JOCATHEHHSI MEHYHOI paioyorii, MeTo Iy Bi3yaizamii B po-
MEHEBil 1iarHOCTHII, IPHHIUIY OTPHMAHHS [iaTHOCTHYHHUX 300pa)kKeHb, IIPOMEHEBa JiarHOCTHKA 3a-
XBOPIOBAaHb OPTaHIB i CHCTEM, aITOPUTMH IIPOMEHEBHX JOCHIKEHb, TECTOBI 3aBIaHHS 1 CHTYyallilHi
3amaui. {1 3pydHOCTI CTYJCHTIB B OMHOMY BHAAHHI IIPEACTABICHO OCHOBH 1 Cy4acHHUH PiBeHb IPO-
MEHEBOI Tepartii.

Jlns ctyneHTiB MeanuHHX BYy3iB IV piBHS akpenuTanii, iHTepHIB-pamiooriB Ta JKapiB iHIINX
CrieianbHOCTEH.
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