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Applications of Medial Imaging Diagnosis
and Associated Intervention to Bone Tumor
and Other Disease

E
Bow Wang
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Applications of medial imaging plays an important role on disease diagnosis including
Xray, ultrasound (US), computed tomography (CT) and Magnetic resonance imaging (MRI).
Image-guided biopsy and associated treatment are also usded for many body parts including
musculoskeletal system.This article will introduce the principle and clinical applications by
presenting clinical simulation of case with bone tumor. We will also mention basic concepts of
clinical accplication of artificial intelligence (AI) and radiomics in medical imaging.
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2. F 3R Xray °
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NEATRAZ IS AR ST 20—20 kHz Zff - SO 20 kHz SRS Rl B
(ultrasound, US) « 5§ FEEE I A] 73 Fya2 B B ya Rt ma 6 7 T8 - 6 R S I SRR - 7]
JEE P A5 i L R R 56 75 55 P

M2 A8 &% (diagnostic ultrasound) FYEEAFE » Rl 2 ARl & AR AN E B A PIAH %
NHIERF » FRRTEAEINE A —ERRYEE - FEZA R E - Al DR
B SERE IR AV o FedMak n] DUFT G (2 L PRI B Re R BB A A - T Tig LA Ak 52
& - BHEE A IRE — B 7 (pulse-echo principle) @ FH#E & I FEUE R FE 5 (5 o gl g
R E IR E - RS FE AR - E0E (EIREE SRR - & HBEE - HhE
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BEISETE A (computed tomography, CT) EE DL X SEHHRIE L A EmE AN
Gk BRI EHTRRE - B REREMNESNZS EEEI?‘:@E’J 5 ISR &
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SRS Al DUE BB B E il Ak - (EmuGHRR RS R s - SR AR &R
ALV %&DHEEE FE LMEEE - AIRE 2 BRI SRR SRR - DUnas
TR E L HTEWIRE -
A A R E ST g H a2 R X KRR - #ENRYEREE S EKE R E
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FEHEHAR (nuclear magnetic resonance, NMR) 2 F|H AN 88T & ISR T1ERGESER » Fll
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7. F&He MRI °

N~ 2R BRI

B ERITH (bone scan) BN —TELERE - MEmENZBRINGEERIRZE - TFERK
BV R 2 5 21\ S 22 B s & P 1] R R 2 (R I [P 7 SRR SO R AR A RS A AR B
MR > Te-99m methylene diphosphonate (Tc-99m MDP) & H Rl & i FHGETT 2 5
B ERIF AT ] - H5R Te-99m MDP 248 FH S AR5 2% b T o B 22 B AH% - Frll=
SRR AE IO kL » Te-99m MDP SEEFIRZm B A S &0 o KB 88 4 A ML
RCBTEREIEN - Qg 2H SR IER B B GTEER R a2 g w2 GERE 8) -
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8. &% B #&4F 4 (Bone Scan) °

TEHEE B8 7Y (standard bone scan) ﬁﬁﬁ“fﬁﬁr TE B HSERS - =t EH8RH (three phase
bone scan) REEE P ML S GHEAR B I » EHILLZET BRER ~ BT MBS -

+ - EBRES|UR/

{%%%Iﬂ]}# (image guided biopsy) * EEEIH HETRATFEEIRY X ¢ BEEIK
(ultrasound) ~ FEIEEEIFH (CT) » BIREF (MRD) FHXG TEHESEM T - KR N
Ul ets eI - ETHHER AR SGRAHRRY) - R B T E— T - Ahadn]
JEREZLEMEERTE ~ e - B - ILAE sl Mp e A ) GERE 9) -

bR TUIRAN - o BEs (Bl E EANRIRESR DU SR - BB ] DAIES T T 2 &
T MEFEAFIRER - BEREHE ~ 5 [WEER - MEEY - MOEREDIRERAEERE
S HIEHBRIE RIS (radiofrequency ablation, RFA) ~ AR H BT (microwave ablation, MWA)
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10. ERE BTG B3] Bp KR oM 4T

FENLAE RS G - EWEFKIE (vertebroplasty) » tHELE —RGTHIVEFTH GER
11) » B E AN HE F B 5 (epidural injection) (GERLE 10) » ERIETFST (facet joint
injection)  MHAEPEETTIT (nerve block) » FHENERLEHEE (adhesiolysis) (¥ RLIE 12) HEFIGHE » 14
HhEE s Es (il a N Rt R - BEEFEERTK -

J\ ~ BY8ESH bl B3 A B UK B R 10
B BETH ARG (radiofrequency ablation, RFA) » AT EE - EBAEFHSEZGTE

HEIEMT - KA EMREE AR - BRI U AR B S (radiofrequency) &
W BEIRGERREA - S REE T EUREEMES - IR EANRNRE g RS LT - EEAEE

14 FHELRAN 229 HF 110.12



11. ‘B 7K (Vertebroplasty) °

12, F NS~ BRAEIN i F ] dfe iy o

FEE] 60 °C DAL iGRENAVHER - S IEEEE R - HRELERETERS - #
VBRI YNPAR T A AR M F b R FEDE AR = A0 U NI EIER - o EEny
H—RER i - FEEE T IE BT (microwave ablation, MWA) » HIVEAF U FE =38 A fE Jeg 2K 21k
JEAAE TR RIS R - /K& a3 DU 2 TSR RS M & A5 [ » BEASf0RE
FEFYRENS — H T8 - (G E R OR S SEERBATRE - FIRHEEEER S - TSR
HE « ZERIRERE - BT EGEIERE R E AR R AR - (H2 R EE B Sk —%
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BRI ZHH RFA NS HFRATOFEEIE - MWA B FIIRITRE » B ~ Illga s IEe - B
HEL T E R BN FRIRECE AL B e Ta R -

L~ KRR HRIAE (cryotherapy)

{2 BIGHR (cryotherapy) » HAR EZRAUME - 28 Fl o4 s B RE 18 B s RE - 35
AT A SN Z 7Kk 73T Bk Il SR A R R I (BT v BRIGRR A T RAUR S SRS Ty
TRREA (liquid nitrogen) * EERBEAINE NE— T SUT/SEAIRAE - n] DURE AR 4%
LA ~ R A R [ FIRSE IR UK - B ISR B SR AR E R T -
wHEeteR - MEBEENATGTEESER T - FHL REEHE A TEREE TG -

+ -~ FEEFIRIEE

TEEENIRIRZE - T8 TAE (transcatheter arterial embolization) » & A S R ZEY)G =
M7 MR ERE EhARMPE ZE - (FIERV2 A MR ALE - bR 7 B RTEF AR GEE - BEED
M ~ YMEHMARZESS - JRe AR S IEREEIiTRTEZE - DU B IRFRAME GERE 13) -

L

HISEENEEKNE ERMIREREMEREM LM

13. 47 AT i€ 7 ofr & 42 2 (TAE) °

PRIz Ah » HARRIEAEAT (Dr. Yuji Okuno) @ B EFHOEEEHIEZE (TAE) #E—FfE
PR 25 B BT AL A BRI 22 LU WU 2R AR B R (GE LR 14) -
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+—  RESBHEZEHES

3T AR EE S 52 i FH B R BB 3 e+ BR M R Y U B (R A AR R ) A
B2 R EMERRE I S E - M ETP K Br e ST R - REEE (deep
learning) {EE (G » BEUGREIHFFSHRSEA (convolutional neural network, CNN) S EL %
e ACEBERE B E R BRI ZE T - BT S T Ee G BB AR EEE
o EANECKR AL Capstone BHEGEREHE - HETEAEEMR - Sl GERIE 15) DULISHIN G
FlE 16) 55 E-alert RANCA T EAVRCR DU B AT ER < TENLAE#EJ71E - /E HAhEE
Beks AL A XOBEITER - BEHEEER -

PrILZ AN - 525 HE: (radiomics) A2 S —TEHTEAUA R B 2947 - 2SR A LEE
R E (ROD) WEREHI R ERVRHEUE EF 2 ihse i 52 » IE— P IR LR LAY
ST TR B2 /7 A R 2 (F B AR SR A R Bl HH B RS E RIS (B . - S IS
HIEHEIRZET ~ s BHE R - HRTEZRR CT » MR #2148  [ER &2 WES E HEEREIZ
7 - CHCE R R A B ARE DR A OB A T R RS HE R

+= -

BETG  HEEREIA L R EM SR B  fEEFEIERE (screening) ~ 2
(diagnosis) * /T AJBH (intervention) » DA FEHERRFEEE(HE —ElAE » MAREEREY
G R BE AN T E R R AR RE - TR RIEREEEE DG T » BRI AT 2K
IF ~ SR REYERYRZ B DURR R -
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