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= Displacement of toxic bile acid = Cytoprotective effects
= Immunomodulatory effects = Stimulation of bile secrection
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Lenvatinibl] OO0 OO O 30 OO OO0 OOO@RRY O DOOOOO,!

0 41%0 00’00 30% 000 00 00 000 0ooon.”

[Study design] (REFLECT study) 201301 30 100~20150 701 3001 OO0 OO0 uHCC 00 95400 OO0 Lenvatinib (n=478, =60 kg [0 12 mg 00 0 0, <60 kg 00 8 mg 00 0
0)O Sorafenib (n=476,400 mg OO O 0) O 10 00 000 0000 0000 00000 DOO, 000, 1:1 000 00, 00, 0000 30 00 00000, 00 00 0000 Lenvatinib(median
0S 13,6011, 95% Cl 12.1-14.9)[1 Sorafenib(median OS 12.3101, 95% CI 104-13.9) 0 10 00000 0000000 O 00000 DO00O00O0O(HR 0.92, 95% Cl 0.79-1.06)*

Lenvatinib (n=478) Sorafetinib (n=476) Effect size (95% CI) Pvalue
Investigator review according to mRECIST
Objective response (%, 95% Cl) 115 (24.1%, 20.2-27.9) 44 (9.2%, 6.6-11.8) OR 3.13 (2.15-4.56) <0.0001
Masked Independent Imaging review according to mRECIST
Objective response (%, 95% Cl) 194 (40.6%, 36.2-45.0) 59(12.4%, 9.4-15.4) OR5.01 (3.59-7.01) <0.0001
Masked Independent Imaging review according to RECIST 1.1
Objective response (%, 95% Cl) 90 (18.8%, 15.3-22.3) 31(6.5%, 4.3-8.7) OR3.34(2.17-5.14) <0.0001

* 00 000 20 OO OO0, post-hoc exploratory tumor assessment] 10 mRECISTO OO IR OO0 0000, OO0 OO0 OO OO(Kudo M, et al. 2018)00 0O OO0,

mRECIST, modified Response Evaluation Criteria in Solid Tumors; IR, Independent imaging review; ORR, Objective Response Rate; Cl, Confidence Interval; uHCC, unresectable hepatocellular carcinoma; OR, Odds ratio; OS, Overall Survival
[References]1 . Kudo M et al. Lancet. 2018 Mar 24;391(10126):1163-1173 2. Lencioni R, Llovet JM. Semin Liver Dis. 2010 Feb;30(1):52-60

Product Information [I00] D000 4mg, 10mg (D00D0000) (0000 O 00] 000°00 4mg 0 0100 0 0000 - 00000000(00) 490mg (D000000 40mg) 00000 10mg O 0100 0 0000 - 00000000(00) 1225mg (D00000 100mg)
[00:00] 1 000 0000 D00, 00 000 00 0000 000 00 0000 2. 000000 00000 000 10 00 3. 000 00 000 00 000 00 000 000000, 000 00 00 000 000 0000, MSI-H (microsatelite instability high) 00 dMMR (mismatch
repair deficient) 100 00 000 00000 D00 0000, 00000000 0000 [00-00] 1) 0000 0 00 - 000000 0000 0 00 00 00000 10 10 24mg00. 0000 000 000 10 0000 000 00 000 0 00.0 00 00 00 000 000
D000 000 D000, - 00000 0 00 00 00000 000 0000 O0. - 60kg 000 O0: 12mg - 60kg 000 O0: 8mg 000 00000 000 O 00 000 D00 000 0 01010 000 0000. 0000000 10mg 000 000 00 000 000 00
DO000 0 00 00 00000 1010 20mgh 0000 00 000 000 00000 000 0 00 000 000 000 0000, 00 0000 0000000 3000 300 00 200mgd 00 000000, 0000000 00 00 D00 0000000 00000
0000, (0000 0000] & 00 0000 0000 0 01) 0 00 000 00 0000 00 0000 00 00 2) 00000 00 00 00 2. 00 0000 000 000 01) 00000 2) 00000 00 000 00 00 3) 000 00 4) 000 00 0 000 0000

00 005 000, 000 00 00 000 00 00 [000] 000000 00000 000 0000860 6 00000 100 TEL)02-3451-5500 - 0000 0O0OC: 20210 70 10 - 00 000 000 00000 000 0000 0000
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000000000 000 000 0000 860 6 OO OO0 1000 TEL : 02-3451-5500
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St 7P F9(20-20,000Hz) B0 M =2 20,000-30MHz9| 4 #= LEC2 =30 Y0 58 A
t(acoustic impedance) 2| x}0|7} Q= ZE|0|A HAIN(pulse wave)E Q1A LIZ F0tA[A BiAtE = MSE
tot0] GO HEf= LHEREH Z0ICE 4E M= 22O Lk &, HENM HS0t2= BIMIY 37|18 2=2
of 20| BEO|0, 11 BEEOA 0= LFet £/t A2t T2t 3X0]= AE HEAlols A0l MEEL 4%
I Qf =M= 0f XI0|S H|WSH 11 £29| XS EAIRE X0| doppler RE0|H 11 £=E color2 HEAISH X0
color mode, AHEZHO 2 HA|St Z40| DEEOI|CE, F712 §59| SE20| Q=X| 22 HSsH A2 powerZELt 7

E =
=2Hoz SHFMo| IYS U7| W20 FXI0AM A2l S0 22 245 50| 7ksott

BH g o
o
ol

=

I TH MEEs 2SMO| = TM-20MHzZ 2 Z7(0tH HE 09 2ZOP7F AEE=EH, oE2
2-3MHz, 22= 3-5MHz, Z480|LF et 22 H5 &7|= 7.5-10MHz, J2]11 Y= &H0|LE Akt L HHO
TR = 12-20MHze| F0t7t A EL. 230t= S7((71A) & HL7F HF |M Faot 2 27| 20 =2
S Ol Zeteh 24 A MY HIE, 2= S SR Y7L HREXA2 & FUE0 2 HYS e & AKX I, At
O B 7IA0 Ol 2SIl MO/ H Yol 0f 2E0| HEL:. 4=E2SLE MY LH0= 24 8AIZH 019 5
A0] 228t 0l= et SAl=nt A=kt 7tAVF 2SOl MIIE Yaliolo] 74 AT, § 9 HES HEA 5b7]
20|t

2 &2 UHESIE #dotV| ?lofii= HEet 25T/[7| MEO0| S0t 2|20 B0 A8E= HAIE =25y

HiES0] 25 TH27| IR0 A0 SEA| =21t *1|%'% *5@ o= Z S M
1. Gain: 2L EQ| 3= (brightness)?t Z2 7[5O 2 ZBLIHN S28 30| Ho|=2 M7 |AMSE TG0 FAQ
H7|E 2Hok= 7|'50|'1f AE =2 Aol Z4okg MAMOo = XHotE AC=2 MBS 9| ESXTE Aot
O =202l M7 [0l= Fet= O|X|X| %=Lt Gaing HF 0|8 &K SH M S0te= =S THER OtL{2f St
O 2= |2 = @VH S7tAI717| =0l noiseZt S7totl MPETL A6, gaing HF HFH A0 ZE HA
of0{ noise= Aot &K B 0ZVA| 2= Az 27t XMotk7| M0 XEst gaine| £2H0[ B0t

2. STC(Sensitivity time control): Q2] MEUHAM = 2SI} AMS 9| ZtA|2 MS T} O|2aiX|7| 20| Z 0|0 CHESt
gain H8™E 57| #fet 7|SO0|Ct. gainBhs S7tAI7|H BEHC| sy 20tX|7| HE0 £8 0|0 A El= A

www.kacu.or.kr 9

J
[



20244 [HstusxSnetel Hi24z1 A==z

10

22 BYot= STC YIS E&0t0 QA L] Z0[0f Mt 48 22 4 UM 7|2H2= 25IPY|7| LR
STC7HEEE0 V| HE20 S M 2 MO AFFHO0[2tEH 22 BRIt g2 B 01¢2| MYEE e +dAtd
AQ STCO| XH0| LSt 4 QICt.

. Depth: &SI 1A oh= H717H 2UH0| S20| HHE =S H0|S Yol 4=22309| Z2 diaphragm77t

X & 20|z 402 S415cmS 2FotH HESH| 2, S2H|20|Lt ZHB|TH7} U= BR depthe| ZHO| Qg

4 ot

Frequency: 81} 7|7|01C 148 3-5E 2 CI6PH 2 4 QT 71 422232 95 2-6MHz2)
h

probeE ALESICHH, low frequency modetAM= S&FI47F 2MHZz7t E| 11 high frequency modedA=

SAMFIAT 6MHZI} = AlO|Ct F47F =242 ofld E(resolution)2 S7t6tLt £1HE (penetration) 7t 2t
Aot B2 FlfE FFEM FEle = STt ol =7t Cia HOEICH M2t AR HHE SHare Hol= =
ot+E RFEN FEUEE S7tA7|= A0| #E0| =20 2|11, B2 BEo s A& Miols :0+E 50 6

HEE S7HA71= A0| =20] 2 4= T

. Dynamic range: 221} F&f M2 9| Z|Uigit 2|45 A0|2] HIES FollFe A2 Fe9 tiZZ(contrast)of

o
G2 O|ZIC Dynamic rangeE =0|H st MSEE 45t MSIIX| H2 B9 MSE HAISIH F&0| £
2 YX|L(soft) CHELETZ} ZASIT. Bt dynamic rangeE RFEH 27t S7t6H0] O|M|SH S 2| XH0| = FHEO
7+SotX|2t F40] HE I (coarse) MMM 2 HFRTICL HES i

9| reverberation artifact”t QIO X| 11 HIHS Q11 THLSHA 2EE 4= JUCHO| I gaing VA L& Ao 87|

£ X"l == A0 E0.

dynamic rangeE FFH 4 L

The Korean Association of Clinical Ultrasound
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==X 221017 (A : Alignment, R : Rotation, T: Tilting) 2| &

7t0] BE Y EX7| 418 7S
¢ Couinaud classification
o IO SN X E
1) 712t (Middle Hepatic Vein):
2 gl RECE s 7|E/LL
HEYS XLUHAM 712 222 el
E}ZHMol (Left Hepatic Vein):
2to| A= ZAF (I, )2 2LhS FH (V)22 LU
3) R7tH 9 (Right Hepatic Vein):
O] =2 MY 2V, VI =2 AH(VI, VINS 2 LisL .
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4) 204 (Portal Vein):
= WO XS LX|E0|
=

2
0710, 2t #1922 EXA[ELUL

ZE (Falciform Ligament):

Lol HHUN = 4= U2, P <
=
=

=2od
6) ZH25 (Porta Hepatis):
92 S0Vt= 2 A 222, 2t3Y, SHH)0| Sitot= SAHULDL
20T} S 2 1| AHE ANsHE QT XIFYL

HEEEEE

1) Segment | (Caudate Lobe, 112|}):
201 02

| LABH7] 412 RYI0IDR HASH BHE TR

O —=2 =24

2) Segment IV (Quadrate Lobe, {|221):

S EE0] PIRlotH, F=H F7IS0 Sfah 7t E =+ US.
7

AN
HROHD RS PR ) MM} Bt

3) Right Posterior Segments (VI and VII, SE37121):
Z Of2Hofl Z4£0] YX|5H0 2SI F20| S 4= Q8.

=
= A
So| ZY0|Lt ZHEH Y Al ZHI5H | o2 B2,

4) Subdiaphragmatic Surface (2!24g} ofzff EM):

Lo S20f PRIt =St FA0| 0f=iE
248101 ™ot SY0|Lt S Hdok| g & U

AN

gjo

£
g
YEst TEST EA7| 412 FES YT A0 BT
= S 2R 4 UBU

2t BT REel HREE JIFOR OIS Lie

= O ARRELICEL 2% 2t w2
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» X|%+7k (fatty liver = hepatic steatosis) :
J
4r

» 2479 (acute hepatitis)

»

r2

A7+9 (chronic hepatitis)

» LA S (liver cirrhosis)

CHEHIY 2 STt AI249] A%t & 0HY

K| &7t (Fatty liver)
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Limitations of USG for assessment of fatty liver

» Operator-dependent
+ Radiologists with 8-27 years of experience

TABLE |: Intraobserver Agreement TABLE 2: Interobserver Agreement for Severity of Fatty Liver
for Severity of Fatty Liver First Reading Second Reading
Obsarver K Agreement (%) Observers K Agreement (%) [3 Agreement (%)
A 083 673 Rand B 040 [ 043 50
B 0581 547 AandC 050 50 054 620
c 059 837 Band C 051 517 053 637
Note—All kappa values are significant at p<0.01. Note—All kaooa values are sianificant at p<001.

»USG is accurate in detecting steatosis if this involves at least 20% of hepatocytes

Strauss S. et al. AJR 2007;189:W320-W323

Cetely 2 ot A4l A%t athel

Moderate Fatty Liver

1. Increased liver echogenicity (A4 Z £& HIE 029} b )
2. Slightly impaired visualization of intrahepatic vessels (portal vein wall..) and the diaphragm

Strauss S. et al. AJR 2007; 189:W320-W323

LoGla
E9

919l 249 EAIS U

/

Mild Fatty Liver

1. Slight increase in liver echogenicity (A4 2 & H| & O 29} H| 1)
2. Normal visualization of intrahepatic vessels (portal vein wall..) and the diaphragm

Strauss S. et al. AJR 2007; 189:W320-W323

Severe Fatty Liver

1. Increased liver echogenicity (M43 £ HIE 0|29} b )

2. Poor or no visualization of intrahepatic vessels (portal vein wall..) and the diaphragm

Strauss S. et al. AJR 2007; 189:W320-W323

/
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Hepatomegaly — depth =&

Cetely 2 ot A4l A%t athel

Zdo| Zast ZH5%a 7to| 244 X[4 Z6](Focal fat sparing lesion) !

2021568 L2183 280 1857

UHSHoI 2 3ol Hl248) EAISHsThel

Poor visualization of deep portions of the liver
- Frequency £ &

|

ClfSHoly 2 ool A24%) 2A1SHE 0

2021568 L2183 280 1854 |
1YY 2 3 T4et9] HI248] A% S|




91

pUNOSEII|N [BIIUI)D JO UOIIBPOSSY URBIOY 3Y]

=479 (acute hepatitis)

/
Cetely 2 ot A4l A%t athel

‘\
Ultrasound in the assessment of hepatomegaly

+ Longitudinal image from mid-clavicular line in a cranio-caudal plane
- Normal size < 13cm
- Hepatomegaly 2 15.5 cm

Childs, Jessie T et al. Sonography, 3 (2). pp. 47-52 |

ety 2 ot A4l A% athel

Findings of Ultrasound in acute hepatitis

= hepatomegaly (>15.5 cm at the midclavicular line)

= starry sky appearance : decreased hepatic echogenicity and accentuated
brightness of the portal triads and portal vein walls

= GB wall thickening

* periportal edema

/
ool 2 o] A24¢] EAI%t el

LoGla
E9

Starry sky appearance

GB wall thickening

Starry sky appearance (ultrasound) | Radiology Reference Article | Radiopaedia.org |
CliSHoly 2 kool A248] 2A1SHa 0
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Ot 7t (chronic hepatitis)

Cetely 2 ot A4l A%t athel

g N

chronic hepatitis (chronic liver disease)

“Coarsened hepatic echotexture”

» Inter and intra-observer variability
» Inter-machine specification

» Machine setting : dynamic range
» Difficult to determine fibrosis stage

» vs. Cirrhosis (surface nodularity,
regenerative nodules..)

155

-

1Ly IO H248] &A1Yl

(liver cirrhosis, LC)

ClfSHoly 2 ool A24%) 2A1SHE 0

. N

Findings of Ultrasound in LC

» USG findings of cirrhosis
- Surface - nodularity
- Hepatic parenchymal echotexture - coarse, regenerating nodules
- Liver edge - blunting
- Shape - deformity (volume redistribution)

» USG findings of portal hypertension
- Spleen size - splenomegaly
- Collaterals (recanalization of lig. teres...)
- Portal vein diameter > 13 mm
- Ascites

ot 2 SToHe] A24¢] EAI%t el

&= Il &5
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Surface nodularity
: more sensitive in high frequency probe,
along the anterior aspect of the left lobe of the liver

/
Cetely 2 ot A4l A%t athel

Regenerating nodules

/
ety 2 ot A4l A% athel

Coarsened hepatic echotexture

» Operator - dependent
» Inter and intra-observer variability

ool 2 o] A24¢] EAI%t el

Liver Edge Blunting
. angle of the inferior border by longitudinal scan

Sharp Mildly blunt Moderately blunt Round

Normal: < 30°, LLS

Choong C-C et al. J Clin Imaging Sci 2012, 2:58
/
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Deformity (volume redistribution)

* Rtlobe / Lt. medial seg. hypotrophy

+ Lt. lateral seg. / Caudate lobe hypertrophy

SPLEEN

3 |
Cetely 2 ot A4l A%t athel

Splenomegaly \ ‘

+ Diameter > 12 cm (LC %I Tt sensitivity: 60 %, specificity: 75%)

+ Area : normal < 45 cm 2, moderate 45-65 cm?, marked > 65 cm?

Ultrasound of the spleen, EFSUMB Course Book

/
ety 2 ot A4l A% athel

S1/Rtlobe >0.65

Transverse diameter of caudate lobe/transverse diameter of Rt lobe > 0.65

( sensitivity : 43%, specificity: 95%)

/
ool 2 o] A24¢] EAI%t el

Taylor KJ, et al. Radiology 1986;160:65

Gamna-Gandy nodules

- contain hemosiderin, fibrous tissue, and calcium

&= Il &5

- foci of hemorrhage in the spleen that is caused by portal hypertension.
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Recanalization of ligament teres Other portal hypertension findings

MPV diameter > 13 mm Splenic vein dilatation > 10 mm Splenorenal shunt

CHRHOIY 2 Sietel H242) EAIS g Thel ool 2 o] A24¢] EAI%t el

Summary

o R|2h: 2R NI of 2 AtO]

 FEUY HY S HIZ starry sky appearance
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Introduction N

o H & SEO] FICHO| [ab I FA A A} (Transabdominal(TA) US, CEUS, EUS, CT, MR)7} 0| &

> O
)
>=
=2
>
(@}

- JYH T MRO| &20] 31 TAUSC| A% 2 K| oHA
« HNEHEZ ST AU 1KMo 2 28 THs

+ US: detection of lesion & CT/MR for characterization

+ CECT, MR : for DDx between benign & malignant PCN
* MRIwith MRCP: (duct communication) : information for p-duct communication

* EUS (£ FNA): cystic neoplasm with worrisome features

» CEUS : vascularization of cystic lesion (septa, nodules)

SIS Tetel H248) EAISHsThel

Visualization of pancreatic lesion with US &

+ TAUS detection of pancreatic cystic lesions detected at CT, MR, EUS

* Overall detectionrate : 88.3%

« Pitfalls: lesion at uncinate process, tail/ obese pt/ operator dependency
+ Basic US scanning techniques for pancreas

* Clinical experience

+ Use further imaging modality

CHHIA 2 3140t e] H248] EA S5

22
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Acute pancreatitis -
+ Etiology : alcohol, biliary stone

Etiology Incidence
. T es Gallstones 285-38%
y p Alcohol related 19%-41%
v mild (interstitial edema) Hypertighceridema s
v severe (necrosis, fluid collections) Udopalhic (V)
Drug 2%48%
Trauma 1%
N . Infectious
+ USfindings - abnormal (33-90%) i
v mild: focal or diffusely enlarged Hypeakena
hypoechoic pancreas Walls
v severe: necrotic area (CEUS), fluid i

collection

CSIOI 2 ST A248) EAI% &t World J Clin Cases 2019 May 6; 7(9): 1006-1020,

Qhronic pancreatitis :US

* pancreatic size : atrophy or focal alteration
+ Contour : irregular, lobulated
+ Echo:increased/ heterogenous (& .81, X| 2t A1z
* Most significant US findings : caliber variation

= p-duct dilatation(>3mm) & intraductal calcification
+ calcification (parenchymal 92%, intraductal)
* pseudocyst (25-40%), CBD dilatation (29%)

OBty 2 3Totel H24g) EA S BT

US of acute pancreatitis

+ Pancreatic echogenicity : hypoechoic or heterogenous

* Pancreatic glandular enlargement : >3cm(H), >2.5cm(B,T)
+ Hyperechoic bursa omentalis

+ Peripancreatic fluid collection

- perivascular cloaking - anterior pararenal perirenal space

UEHOIY 2 S ICHY) M248] EAIETHE

KPancreatic pseudocyst

+ Fluid collection within well-defined capsule of fibrous or granulation ts (> 4wks)
+ acute & chronic pancreatitis (30-50% /25-40%)

+ US: well-defined, round or oval anechoic lesion with smooth wall (sen:75-90%)
+ Irregular wall thickening with debris

+ Calcification

CSIIA 2 S THOLS) H248] 2A AT World J Gastroenterol 2009; 15(1): 38-Adg
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Pancreatic ductal adenocarcinoma

* 90% of all pancreatic tumor/ Location: head (2/3)

+ Desmoplastic reaction, hypovascular tumor

+ No capsule : early peritumoral & vascular invasion

+ Ductal invasion: p-duct dilatation, biliary obstruction

* Poor prognosis d/t difficulty in early diagnosis
* 5YSRin USA: 12% (overall)

-44% (early Dx & possible surgical Tx) : 12%

- 3% (distant spread)

OS2 g Tetel H24g] EA B

https;//anatomyzone.com/articles/pancreatic-duct/ World J Gastroenterol 2014 June 28; 20(24): 78647874

Role of TAUS in pancreatic cancer

+ 1st-line tool for jaundice or abdominal pain (noninvasive & cost-effective)
+ pancreatic body & tail cancers : detection is quite difficult (no p-duct dilatation, gas)

+ sensitivity and accuracy of pancreatic US : controversial (50-90%)

@ highly operator dependent
© degree of disease progression
3 body habitus

+ TAUS: not reliable for confident Dx or exclusion of small pancreatic tumor

OBty 2 3Totel H24g) EA S BT

World J Gastroenterol 2014 June 28; 20(24): 7864-7874

Pancreatic cancer : role of imaging

« initial Dx & staging
* determining both the resectability & optimal Tx monitoring

« MDCT: imaging modality of choice of PC
« TAUS, EUS, CEUS, MR with MRCP: complementary, more detailed information

UfSHoI 2 3OS 24| EA BT World J Gastroenterol 2014 June 28: 20(24): 786478/

US of pancreatic ductal carcinoma

+ irregular margined, ill-defined hypoechoic mass (fibrosis)

+ Upstream p-duct dilatation (vs. mass in side branch, with minor papilla)

+ Indirect sign: bile duct dilatation (mass, LNs) &pancreatic atrophy

* Peripanc. invasion (no capsule):duo, CBD/ stomach, colon, spleen, peritoneum
+ Vascular invasion : resectability evaluation

Body cancer

head cancer MPD dilatation . , CBD dilatation

CHSHI 23Tt 9l H248] 2% £ 0K
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Table 1. Classification of pancreatic cystic lesions

Pancreatic cystic lesion (PCL)

| Nonneoplastic pancreatic cyst |

Pseudocyst
True qyst
Retention cyst
Lymphoepithelial cyst (epidermoid cyst)
Mucinous non-neoplastic cyst

Pancreatic cystic neoplasms |
Serous cystic neoplasms (SCNs)
Mucinous cystic neoplasms (MCNs)
Intraductal papillary mucinous neoplasms (IPMNs)
Solid pseudopapillary neoplasms (SPNs)

Cystic degeneration of solid pancreatic tumor |
Cystic degeneration of endocrine tumors
Cystic degeneration of ductal carcinoma
Cystic degeneration of acinar cell carcinoma

Serous Cystadenoma
Mucinous Cystic

Cystic Neuroendocrine Tumor

Solid

Pseudopapillary
Neoplasm

Main-duct IPMN

Branch-duct
IPMN

D.CBotos.2021

OBt 2 3 Tetel H24g] EA LB

Ann Gastroenterol. 201629(2): 155-16%

K
High & low risk for PCN

Risk for malignancy:

features present Low risk High risk

Patient is symptomatic No Yes

Main pancreatic duct diameter <5mm 210 mm; worrisome
feature if5-9 mm

Lymphadenopathy No Yes

Change in the main pancreatic duct caliber None Abrupt

Mural nodule present No Yes

Enhancing solid component No Yes

Thickened walls No Yes

Cyst size <3cm; 23cm

stronger evidence if <2 cm

USRI STFOTY) H248) EA BT

World Gastroenterology Organization Global Guidelines 2014

Pancreatic cystic neoplasm(PCN)

* |ncreased incidence of PCN : 0.1-0.3% (TAUS)/ 2.6% (CT)/ 9.4%(EUS)/ 13.5-20%(MR)
* Do not overlook simple cyst-like lesion in the pancreas

(® malignant potential @ mucinous tumor (IPMN,MCN): precancerous lesion
* DDx between mucinous & non-mucinous tumor :accuracy of imaging modality (76~91%)

= Accuracy of imaging modality for diagnosing PCN: 50%

* Incidental PCN - CT,EUS, MR according to the guideline

OB 2 S TR A248] EAIS T Gastroenterology 2015;14 -848.e22, Arch Surg 2003;138:427-434

TAUS (transabdominal US) in PCN

= Safe, non-radiating, widely used in the investigation of the abdomen.
= improved US techniques, high resolution US

= 90% of PCN : < 3cm ( size >3cm, risk of malignant foci = X4),

* Most incidental PCN (< 3cm): no change (long-term FU)

= Small unilocular PCLs : occult malignancy 0.5-5%

* |ssues of FUMR

- unnecessary risks & discomfort for pt & increased costs, exam time, limited access

CEHOIY 2 S THEHY) M248] EAI T

Korean J Radiol 2017;18(6):915-925, Gastroenterology 2015;148:824-848.62
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Morphologic subtypes

| Unilocular cysts

N

Lymphoepithelial cyst

Mucinous cystic neoplasm

Intraductal papillary mucinous neoplasm (IPMN)
Serous cystadenoma

|Multilocular cystic lesions

a. Lobulated

Oligocystic serous cystadenoma
b. Pleomorphic cyst

Intraductal papillary mucinous neoplasm (branch duct type)
c. Smooth shape with septation

Mucinous cystic neoplasm

Microcystic lesions

* “Lobulated” : shape of a simple closed
curve that could not be described as
the borders of the same circle, with or
without internal septation

* “pleomorphic”: > 3 or more cyst
including >1 oval or tubular cyst

* “smooth shape with septation”

: simple closed curve with the borders
of the same circle

Microcystic serous cystadenoma

CHgtI 2 g Tetel H24g] EASE

Korean J Radlol 2011,12(6):731- 74

/
Main duct type IPMN

MPD >5mm without other causes for obstruction
segmental or diffuse dilatation

Mural nodule, mucin globule : hyperechoic
Malignant potential (>60%)

OBty 2 3Totel H24g) EA S BT

ojf 4 LA+ LA E

~

SCN (serous cystic neoplasm)

* Demographics : female (70-80%), 60-70Y

* Location : throughout the pancreas (50%, body,tail)
= Morphology : microcystic, oligocystic, macrocystic
* multicystic cluster  honeycomb

= Lobulated, central fibrous, stellate scar

* No communication with MPD

= Multiple in VHL (15-30% of case)

UEHOIY 2 S ICHY) M248] EAIETHE

Branch duct type IPMN

* Clubbed finger like, pleomorphic (oval or tubular)
= Cyst by cyst, bunch of grapes

* Lobulated outer margin, tubular external contour
= Multiple (40%)

* Communicate with MPD (MRCP, EUS)

* Mostly indolent behavior

CEHOIY 2 S THEHY) M248] EAI T
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MCN (mucinous cystic neoplasm)

Demographics : middle aged women (40-50Y)/ F:M=20:1
Malignant potential: Yes (10-17%), Ovarian-like stroma

mucin-containing, multiloculated or unilocular lesions with
smooth thick fibrotic wall

Location : body/tail (95%), always single

Morphology :solitary (larger, >5cm)

Smooth external contour with internal septation

Peripheral calcification, cyst in cyst (with septation)

* No communication with MPD

CHEHIA 2. QIO 249 22 ETHel Surgical Case Reports (2015) 1:13,  CLINICAL GASTROENTEROLOGY AND HEPATOLOGY 2011;9:e80 - e82
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= (Pseudo-sludge)

4 ST 5|4 (beam thickness artifact)2] €5
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Clinical Ultrasound 2020,5:6-16 Clinical Ultrasound 2019:4:59-66

World J Gastroenterol 2020 June 14; 26(22): 2967-2986
CHSIOMY 2 3ot A248) #7%athel CSHI 23Tt 0| H248] 2% £
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Table 2 Causes of gallbladder wall thickening (Modified from [39])
lized y Miscell; lasti Physiological
states
oM chojo] Xom AA
Congestive hear: failure IAcule and chronic cholecysti \llslIAde'ncmyomansls”qal\b\cdd=rcdenc(arcm:)ma Non-fasting pat\ent( ontracted * B ooo- I n.l.l.l' -
gallbladder)
End-stage cirrthosis Cholangitis Cystic vein varices  Metastases - Haf 7E:M 95%0” A‘I "
Renal failure Ma absorption _ Sonographic Murphy’s sign 0|.>,
Hypoalbumiremia Pancreatitis 0>|
Pre-eclampsia Perforated duodenal ulcer - EIHBH:—;‘ ‘IIZ'”'” % % (> 4mm) rlo
- SEE B (@3 > 5am) —
% Transverse
tles . - 54 Uy 029 37t (538 B ££ 93) ot
0
~ Mucosa: M
- — - B4 79 %A RE -
+ Basementmembrane = = -
 meapors Introlamina fap - 222 MM B7HE HEY 2R H
- Musdl layer mﬁl
|
~ Peri-muscular connective I'J?_
e 10
- Serosa = |->.||
e : 0jo
it Utisound ) 2016 6 : = hitpsyJraiologykey.com/acute-cholecysiis =
J Pancreat Sci (2018)
pa
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2012) - 239 BE (MU|D) - 24 (192

+ Lamina propria

~ Musdlefayer

i-muscular connective
ue

- Serosa

Gallbladder polyp
- demonstrated on ultrasound
- excluding definite pseudopolyp

< 10mm

Does the patient have symptoms
that are attributable to the

gallbladder?
No l

Does the patient have risk factors for
gallbladder malignancy?

“hges50

- Primary sclerosing cholangitis
 Indian ethnicity

- Sessile polyp

(including focal wall thickening >4mm)

1

- )
mﬂammamn,

Yes 6 months
1year

Increased risk of malignancy. Cholecystectomy
recommended if the patient is fit for and accepts surgery.
(If cholecystectomy is not deemed appropriate, follow up as
below)

Pu\vpovd lesions of the gallbladder can be indicative of
pathology such as ¢

Cholecystectomy is suggested if there is no alternative
cause for the symptoms and the patient s fit for and

accepts surgery.
(1f cholecystectomy is not deemed appropriate, follow up
as below)

Polyp less than 6mm: Poly)

Follow up ultrasound* at | [TRcreased risk of malignancy.

Cholecystectomy
recommended if the patient
is fit for and accepts surgery

2years
(1F surgery not appropriate,
3years s
follow up as per guidelines
dyears for patients with no risk
5 years factors)

Polyp less than 6mm: Polyp 6-9mm:
Follow up ultrasound”* at Follow up ultrasound* at
1year & months
3years 1year
Syears 2 years
3 years
4years
5 years

*If during follow up polyp:

~Increases by 2mm or more = cholecystectomy advised if patient is fit
for and accepts surgery

Reaches 10mm -> cholecystectomy advised if patient s fitfor and
accepts surgery

- Disappears = discontinue follow up

OBty 2 3Totel H24g) EA S BT

Eur Radiol 2017;27:
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UEHOIY 2 S ICHY) M248] EAIETHE

.
alvasoundcases mm/gaumadder polyps-346/
Am J Roentgenol 2015204 W150-W155.

o
O A ﬁéﬁ*i% |% o] Stsl= 22

=

M lﬂ_EI A2 (Comet-tail sign)

nAEE @@ﬂ *lae

CEHOIY 2 S THEHY) M248] EAI T

Epitheim
Viia

Lumen

Lumen

Adventtia Muscle layer

Sleisenger and Fordtran's Gastrointestinal and Liver disease, 9th ed. pMAW
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Histological classification of benign liver lesions &

Epithelial lesions: Nonepithelial lesions:
* Hepatocytes: * Mesenchymal:
- Hepatocellular adenoma - Hemangioma
- Focal nodular hyperplasia - Angiomyolipoma
- Nodular regenerative hyperplasia - Lipoma
- Focal fatty change - Myolipoma
+ Biliary cells: *Heterotopia:
- Bile duct adenoma - Adrenal, pancreatic, or spleen tissue

- Biliary hamartoma
+ Others:

- Peliosis hepatis

- Inflammatory pseudotumor

U142 QHCY) Ml24¢] EAIHaTHe

4 Common benign liver tumors \

Hemangioma, FNH, hepatic adenoma, angiomyolipoma, hepatic

Solid lesions lipoma, mesenchymal hamartoma

Cystic lesions Hepatic cyst, hepatobiliary cystadenoma

1) 2910 H248) A GThel

www.kacu.or.kr
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US Evaluation of Liver Mass
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> Further study 2 f/u USG 22 !

CHEHQIY 2 STHOYD) A249] ZAI% S THY
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US Evaluation of Liver Mass

+ Morphology of mass
- Size, Shape, and Margin
- Location, Number

* Internal Echo
- Peripheral Halo

+ Posterior Echo
- Posterior Enhancement
- Lateral Shadowing

+ Accompanying Features
- Mosaicism / Hump Sign / PV / IVC Thrombosis
- Cluster Sign
- Bile Duct Dilatation

+ Underlying disease, age, clinical symptom 52 12|,

b B9 210] $HEY, 254
- ZHYY 53
- BEO I MER SN 243 A2 EHOZ 0|R0H YO

- Atypical hemangioma
) 2T EF YR 42

2) 10|29 BlF2|

CHEHIY 2 STHoFD) A1249] EAI% 5T

SO A QIIeNYl H249 B Y]

Focal nodular hyperplasia

o 4 8IS (central scar) 0] SHHE £ S

- HHQ o 20%0 St

+ 28 INHY B4 H129 O 2= ChotH, R3O AA0A & 20X &2

> 2Qx3L7t =50] &
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Focal nodular hyperplasia
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Molecular classification of hepatic adenoma

Classes Classes Frequency, Risk factors Epidemiology Symptoms/
2007 [58] 2017 [52] % complications
HNFIA HNFIA 40-50 Oral contraception Female,
inactivated inactivated liver adenomatosis
p-Catenin f-Catenin exons 7/8 3 Oral contraception, Young age,
activated high alcohel consumption,  solitary tumor
obesity
p-Catenin exon 3 7 Androgen, Male, young age, Malignant
liver vascular disease solitary tumor transformation
Inflammatory |  Inflammatory (mixed forms 30-35 Oral contraception Older age, Elevated GGT and

with p-catenin subtypes) inflammatory syndrome ~ ALP

Unclassified Sonic hedgehog 4 Oral contraception, obesity - Bleeding
Unclassified 7 - -

HNFIA, hepatocyte nuclear factor la.

CHEHIY 2 STHoFD) A1249] EAI% 5T

Liver adenoma

- U5 ZHOIL Tt HIAY HE S22 o) DHILE HYR2 LEHE + S

> Biopsy X Z¥AZL7t £20| &,

g2 S THS1 S H240) A SR

Treatment of hepatic adenoma

+ Should be different according to risk factors
- Malignancy risk factors
1) Male sex, steroid use, glycogen storage disease, viral hepatitis
- Hemorrhage risk factors
1) 35mm or more, visualisation of lesional arteries, location in the left lateral

liver, exophytic growth

+ Stop OCP and steroid

* Follow-up every 6 months

Cligholy 2 3 torel A243] A0S
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Treatment of hepatic adenoma

Focal fat deposition/sparing

- Do Hoj2d H

- DDx: metastasis (53] S&2 20| A= AU A)

ety 2 Lot A24l A%t athel

+ Geographic rather than oval or round shape

o L5 ZAHl do| T 7 F9 structured]] T mass effect(-)
- 2EEY

- Focal fat deposition
1) Falciform ligament2t &t H42 89| anteromedial £
2) UEE0 A3t H42 %Ol posteromedial £
- Focal fat sparing
1) Gallbladder fossa, GB bed
2) Posterior part of S4
3) Subcapsular region

4) Falciform ligament ¢

iSO A QIS H249 B0

Hepatocellular carcinoma, ZHX|Z

Ot=
oo

HCC, ZHM =SS

- QB0 THE B3 Uy 71

C FRIIM 2HEE B B 7Y ER0A EY

+ Cirrhosis-related Nodules vs. ZEM Z&

CHEHIA A QTS 248 EA 5 THY)

. _)‘\_Z_} }dl ey % t Jeong SW. Diagnosis of Focal Liver Masses on Ultrasonography. Clin Ultrasound. 2017,2(1):9-20.
Size of tumor Ultrasonographic findings
o
- UWHOZ R WHOIL LR LEE 4 98 o p——
o 7.” 701 Al ElE %id?-_l' Z:j g -c‘,g 2-4m Hypoechoic halo t:r rim around liver mass
4-6¢m “Tumorsin tumor” or mosaic pattem
. 7|<_| ooH /g 7I_|-A-I| EODF >6am Massive type or diffuse type tumor
o - " = - [
- R0 2 AL £, 2R dReit H4ga S0 44 102S Sto 20 Ho 2
o=

- Peripheral halo : Fibrous Capsule & Compressed Parenchyme

- Mosaicism, nodule in nodule (Septum formation or histological heterogeneity)

- 3717 AR BA ZFo|Lp 79 ZHEH S HEdto FH 22 Y

UHA 27t SRSt 24Kz 2ojof 2t Y

glo|
29 43 59 §7§J(PVTT)BE'FJ BRI Y ChE (heterogenous)
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Intrahepatic cholangiocarcinoma, ZHL{

Ctajot
| R = |

- Variable, hypoehoic
- QA2 EqEo

- Capsular retraction

27H AR E Fo0f ¢
bl

H (satellite lesion) St

CHEHIY 2 STHOD) A249] 2AI% 5 THY

Differential diagnosis of focal liver mass according to USG findings

Metastatic liver cancer, 0| &

[59 [ o
+ Ho|gte] £21} A% B0/

- Peripheral halo (Bull's Eye Sign, Target Sign) & Lateral Shadow
- <3cm: round or ovoid

- >3cm: irregular lobulated margin

g2 S THS1 S H240) A SR

Conclusions

Findings Mass character Diagnosis
Hyperechoic rim Solid Hemangioma
Central scar Solid Focal nodular hyperplasia
Hypoechoic halo or rim Solid HCC
Target sign Solid Metastasis
Bile duct dilatation around mass Solid Cholangiocarcinoma
Septum, upstream bile duct dilatation, mural nodule Cyst MCN-liver

CHEHIY 2 STHoFD) A1249] EAI% 5T

Jeong SW. Diagnosis of Focal Liver Masses on Ultrasonograph. Clinical Ultrasound 2017,2:9-24

+ Ultrasonography
- Handy, cheap, noninvasive, and no radiation
- Real-time, and helpful in imaging guidance procedure

- Sonographer-dependent

+ Role and limitation of USG in era of CT, MR, and CEUS

oY 2 SToHe] A24¢] EAI% el
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1. 28Rl =8 =30} FHs 3T X2t 2015.
2. Atty. 58 =30} REs 3T 022 2019, M9F Ast.

3. Carol M. Rumack. Diagnostic Ultrasound 3rd edition 2005. 269-320.

4. Jeffrey RB, Jr, Laing FC, Townsend RR. Acute appendicitis: sonographic criteria in 250 cases. Radiology
1988; 167:327-329.

5.Lim HK, Lee WJ, Kim TH, Namgung S, Lee SJ, Lim JH. Appendicitis: usefulness of color Doppler US.
Radiology 1996; 201:221-225.

6. tiet =2Ite|ets| =2 HETI=XIE 2003. p6-11.
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/ TABLE 15-3 Differential Diagnoses of Abdominal Pain by Location

Right Upper Quadrant

Pancreatitis
Pneumonia/empyema
Pleurisy/pleurodynia

Subdiaphragmatic
abscess

Hepatitis
Budd-Chiari syndrome

Right Lower Quadrant

Epigastric

Peptic ulcer disease
Gastritis

GERD

Pancreatitis

Myocardial infarction
Pericardifis
Ruptured aortic
aneurysm

Esophagitis
Periumbilical

eft Upper Quadrant

Left Lower Quadrant

pp
Salpingitis
Inguinal hernia
Ectopic pregnancy
Nephrolithiasis

Inflammatory bowel
disease

Mesenteric
lymphadenitis
Typhlitis

Gastroenteritis
Mesenteric ischemia
Bowel obstruction
Irritable bowel syndrome
Peritonitis

Diabetes

Diffuse Nonlocalized Pain

Early
Gastroenteritis
Bowel obstruction

Ruptured aortic
aneurysm

Malaria

Familial Mediterranean
fever

Metabolic diseases
Psychiatric disease

Salpingitis

Inguinal hernia

Ectopic pregnancy
Nephrolithiasis

Iritable bowel syndrome

Inflammatory bowel
disease

CHSHOIY 2 QTHOH9] A249) &

Harrison's Principles of Internal Medicine, 21st

~
Contents

o
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o

CH8HIA 2 140t e] H248| EA S5l
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#1 Case

* 60/F
» C/C: RUQ abdominal pain (O: 3days ago)
* P/H: Dyslipidemia on statin

* Lab
« WBC 11,400 (N 77.3%)
« AST/ALT 122/91
+ T-Bil 1.76
+ CRP 11.87

#1 Case

* Underwent emergent cholecystectomy

» Pathologic diagnosis

* Acute cholecystitis with multifocal mucosal
necrosis

USHIA 2 STFOTE) H248) EH BT

CHBHIY 2 3T4otel H248) EASE e

W RESE PR R B

Acute cholecystitis

* Acute inflammatory disease of gallbladder

* Gallstone obstruction of cystic duct (90-95%), acalculous cholecystitis (5-10%).

+ 80% of patients with cholelithiasis: asymptomatic
+ 20% eventually develop gallstone-related complication
(incidence rate 1-4%/yr)

* Acute calculous cholecystitis: 1%t clinical presentation in 10-15% of all

patients with gallstone

JAMA. 2022;327(10):965-975.)
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Risk factors

* Cholelithiasis

* Ethnicity (Mapuche Indian 35%, Asia 3.2-15.6%)
* Obesity

* Weight loss

* Pregnancy

* Drinking less than 7-14g alcohol per day

JAMA. 2022;327(10):965-975,

CHStoIY 2 3Tfetel H24g] EASE el
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Diagnosis
Findings for diagnosis Diagnostic accuracy Advantages
Diagnostic test of acute cholecystitis for acute cholecystitis of diagnostic test Appropriate population
Ultrasonography of the right e Gallstones or sludge « Sensitivity: 81% « Inexpensive « Patients with right upper
upper quadrant * Pericholecystic fluid » Specificity: 83% * Readily available quadrant pain
* Gallbladder distention * No radiation exposure * Use should be limited in
* Edematous or thickened patients with morbid obesity
qallbladder wall
Computed L * G di « Sensitivity: 94% « Able to assess other causes e« Diffuse abdominal pain or
» Gallbladder wall thickening  » Specificity: 59%* of abdominal pain uncharacteristic history
+ Pericholecystic fat stranding 20% of gallstones are not
+ Pericholecystic fluid detectable on scan®’
Hepatobiliary scintigraphy » Absent uptake of radiotracer « Sensitivity: 96% * The most sensitive and * Reserved for patients with
(hepatic iminodiacetic acid into the gallbladder before  + Specificity: 90%"¢ specific test for acute aprior nondiagnostic
scan) and after morphine cholecystitis ultrasound result
administration
Magnetic resonance imaging  # Gallstones (often * Sensitivity: 88% + Able to evaluate potential  * Reserved for patients with
and magnetic resonance obstructing the neck) + Specificity: 89%"® complications of suspected choledocholithiasis
C i I * G wall thickening cholecystitis and evaluate or biliary injury
(>3 mm) for concurrent
* Gallbladder wall edema choledocholithiasis
+ Gallbladder distention
(>40 mm)
* Pericholecystic fluid
* Fluid around the liver
Radotogy—2012;2641: 720.
AMA 2000

CHBHIY 2 3T4otel H248) EASE e

~
Diagnosis - 2018 Tokyo Guideline

Local Signs of Inflammation

« Murphy sign

« Right upper quadrant mass, pain, or tenderness
Systemic Signs of Inflammation

o Fever

« Elevated C-reactive protein level

« Elevated white blood cell count

Imaging Findings Characteristic of Acute Cholecystitis

« Suspected diagnosis: 1 local sign plus 1 systemic sign

« Definite diagnosis: 1 local sign plus 1 systemic sign plus 1 image finding characteristic of acute cholecystitis

J Hepatobiliary Pancreat Sci. 2018;25(1):41-54
U812 S IHEYY) M248] EAI e

Diagnosis - Ultrasound

Modality Sensitivity (95% CI) Specifcity (95% CI)
Cholescintigraphy 4 0.94(0.92-0.96) +—4—0.90 (0.85-093) . .

sy Q) Is US recommended for diagnosis of acute
Ulrasonography  +—4— 082(075.087) ——4— 081(073087) chol ecyStltl s?

A) Although the diagnostic criteria by US and
its diagnostic yield vary in different studies, its

MRI 4 086(066095) 44— 082(069090)

low invasiveness, widespread availability, ease of
use, and cost-effectiveness make it
recommended as the first-choice imaging
method for the morphological diagnosis of
acute cholecystitis.

06 07 08 09 06 07 08 09 1
Figure 5 Paired forest plot of summary estimates for sensitiity and specificity. The overall summary
estimates of sensitiity and specificity for cholescintigraphy, US, and MR imaging are plotted in pairs. Emor
bars = caloulated 95% Cls.

J Hepatobiliary Pancreat Sci. 2018;25(1):41-54
CHBHOY 2 3 TH0H) X248 27%aThel
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GALLBLADDER

>3-4mm >9-10cm*4cm

CHStoIY 2 3Tfetel H24g] EASE el
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Diagnosis - Sonographic Murphy Sign

+ Maximal abdominal tenderness when probe is applied over gallbladder
+ 189 patients with suspected calculous acute cholecystitis

* Sensitivity: 48%

* Specificity: 96%

West J Emerg Med. 2008;9(1):1-5
J Clin Ultrasound. 1995;23 (3): 169-72.

CHSHIY 2 3T4otel H248) EASE S

N

* 197 patients undergone cholecystectomy 24hours after US exploration

Diagnosis - Ultrasound

Sign Present on Sonographic Examination Multivariate Analysis Results CasesiAll186 | Cases/98 Patients PPV NPV
Patients with AC
L
Diagnostic | Frequency |  Sensitivity Specificity Positive LR Negative LR " HEsa) s
Pericholecystic fluid collection Index - G165 B9EE
Galbledder distension %N %OHC) | % (O5%C) (95% C1) (95% C) 734 77
cases) -
Gallbladder wall edema 28(286) 757(599-  53(45-60.9)
86.5)
Presence of Murphy’s sign 21sign 68.8 (128) 83.7(75.1- 47.7(37.6-58)  1.6(1.29-1.99) 0.34(0.21-
— 897) 056) 15(153) 833(605- 506431~
- - 942) 531)
v
Mumva riate |Og|5t|c reg 22signs 156(29)  25.5(17.9-35) 95.5(88.9- 5.61(2.03- 0.78(0.69-

diagnosis of acute chol y number of sonographic

98.2) 15.49) 0.88)
olecystitis
All 3 signs 38(0) 7.4(29-142)  100(95.9-100 135(0.78- 0.93(0.88-
2327) 0.98)

lin Ultrasound . 2016 Mar-Apr;44(3)
W PSR R ]

|

#2 Case

* 35/F
+ C/C: RUQ abdominal pain (O: 1 day)
* P/H: Twin pregnancy (20wks+2day)

s Lab
« WBC 9600 (N 81.2%)
« AST/ALT 577/274
* ALP 304
« T-Bil 1.89 / D-Bil 1.32
« CRP 0.69

CHS1OIY 2 S IHEHD) M248] EAI e
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#2 Case

Acute Cholangitis

+ Bacterial infection of the biliary tract d/t acute obstruction by various

causes (Bile duct stone (m/c), malignant tumor, benign stenosis, parasites)

> Cholestasis - Biliary infection

* Elevated pressure within biliary system flushes the microorganism and

endotoxins from infected bile into systemic circulation inducing SIRS

+ High mortality if untreated promptly with antibiotics and/or biliary drainage

J Visc Surg 2019 Dec;156(6):515-525
World J Gastrointest Pathophysiol. 2018 Feb 15; 9(1): 1-7.

Nature Reviews Gastroenterology & Hepatology volume 6, pages533-541 (2009) /
CHEHI 2 SIEHY] A248| EAI% e

Diagnosis

= Percutaneous puncture

‘ Diagnosis of acute cholangitis
\

\ \
Definitive diagnosis The Charcot triad Tokyo guidelines
Clinical signs of infection and = Fever Two of three criteria of the Charcot triad plus
finding of purulent bile during = Abdominal pain s Inflammatory response, for example:
these procedures: = Jaundice o Abnormal white blood cell count
» ERCP o Elevated Creactive protein level
= Surgery = Abnormal liver test results, for example:

o Alkaline phosphatase
o yGlutamyl transpeptidase
o Aspartate aminotransferase
o Alanine aminotransferase
» Imaging evidence of etiology, for example:
o Stone
o Stricture
o Stent

=

CHSHI 2 3Tt 9l H248] 2% & 0H

Nature Reviews Gastroenterology & Hepatology volume 6, pages533-541 (2009
) Hepatobiliary Pancreat Sci. 2018 Jan;25(1):41-54/
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Diagnosis — Tokyo Guideline 2018

Systemic

Cholestasis

Imaging

inflammation

» Fever (>38() and/or shaking + Jaundice (T-Bil >2 mg/dL) + Biliary dilatation
chills + Laboratory data

+ Laboratory data + ALP, gGTP, AST, ALT > 1.5 ULN
» WBC (<4,000 or >10,000/pL)

+ CRP >1 mg/dL

» Evidence of etiology

» Suspected diagnosis: one item in A + one item in either B or C

» Definite diagnosis: one item in A, one item in B and one item in C

CHStIY 2 3 Tfetel H248] EASE e

Diagnosis

Parameter Abdominal cr MRCP EUS ERCP
ultrasonography

Availability Widely available | Helical CT is rare  Available Limited Available
Portability Portable No No Limited Limited

i invasi Invasive Invasive
Need for sedation No No Some patients Yes Yes
Sensitivity for Low High (best for High As good as, if not Gold standard
detection of stones helical CT) better than ERCP in most studies
Sensitivity for Low Fair Best noninvasive Good Excellent
detection of strictures| method
Sensitivity for Low Good Good Excellent Fair
detection of tumors
Advantages Widely available | Widely available ~ Accurate without Excellent for small Therapeutic

and noninvasive | and accurate radiation exposure stones, can be done  capability

at same time as ERCP

Disadvantages Low sensitivity Effects onrenal ~ Not compatible in Invasive, poor imaging  Invasive, possible
function, poor patients with implanted  of intrahepatic ducts  worsening of
detection of metal devices, poor condition owing
small stones, detection of small to contrast
not portable stones, not portable injection

UfSHIAY 2 STFOTE) H248) EA BT

~
Diagnosis - Ultrasonography

+ Diagnostic capability for biliary stenosis /blockage that can

cause acute chlolangitis
* Bile duct stone: highly echoic nodular lesion with PAS

+ Malignant stenosis: normal, low-echoic lesion

* Meta-analysis including 22 studies

[ | sensifviy | Speciiciy
42% (95% CI 28-56%)
38% (95% Cl 27-49%)

Dilated CBD
Bile duct stone

96% (95% Cl 27-49%)
100% (95% Cl 99-100%)

J Hepatobiliary Pancreat Sci. 2018 Jan;25(1):41-54
Gastrointest Endosc. 1996 Oct:44(4):450-5

CHeHI 2 30| M248] 27¢athel
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#3 Case

«T7/F
* C/C: General weakness, epigastrium abdominal pain
* P/H: CKD, HTN, DL, s/p CABG, s/p SAH

s Lab
+ WBC 12,200 (N 85.9%)
o AST/ALT 38/21
« ALP 142
* T-Bil 0.99
+ CRP 11.01
¢ Cr 4.72 (baseline 1.3-1.5)

CH$1OIY 2 THEHD) M248] EAI e
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Malignant Abscess

TACE associated
RFA associated

Primary liver tumors

Liver metastasis

Hepatic Abscess

Non-metastatic
colorectal cancer

Biliry tract disease
Appendicitis
Diverticulitis

Inflammatory bowel disease

Infectious Abscess

latrogenic Abscess

Hepatic veins
Billary procedures /\
Bio ductjuy / }‘ 1
Surgical / \
4//\
Arterial embolization s/p trautt A
/ 7Y
VA b2
/ N | f
-2V -
== N~
N AV
None Il |
Via contiguous spread 1/ J(({ I |
\ /
e
F\
T /
/X /

Via hepatic artery.
Baciremia

Via portal vein:
Bactoroma
ntra-abdominal infectons
“Non-metastatc colon cance

J Clin Trans| Hepatol. 2016 Jun 28; 4(2): 158-168. |
CHEHI 2 SIEHY] A248| EAI% e

#3 Case

+ Diagnosed as liver abscess, R/O IH-CCA c internal necrosis

Risk factors

Increased risk of developing liver abscess | Increased mortality from liver abscess

Diabetes mellitus
Underlying hepatobiliary or pancreatic disease
Liver tranplantation
Use of PPI
Male gender
Previous biliary tract surgery

Colon neoplasm

Malignancy
Diabetes mellitus
Liver cirrhosis
Male gender
Abscess rupture
Jaundice
Extrahepatic involvement

Sepsis

J Clin Trans| Hepatol. 2016 Jun 28; 4(2): 158-168. |
CHSHI 2 3Tt 9l H248] 2% & 0H
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#4 Case

* 54/F
* C/C: RUQ epigastric abdominal pain
*P/H: n-s

* Lab
+ WBC 16000 (N 87.7%)
« AST/ALT 303/387
« T-Bil 1.21
* CRP 1.16
* Amylase / Lipase 1735/2010

UfSHIAY 2 STFOTE) H248) EA BT

Differential diagnosis

* Malignancy
¢ |H-CCA, necrotic metastasis, HCC

* Hemangioma

* Hepatic adenoma

* Hydatic cyst

* Hemorrhagic liver cyst
* Biliary cyst adenoma

* Hepatic peliosis

DIETELE

or Bx

#4 Case

CHSHI 2 3Tt 9l H248] 2% & 0H
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#4 Case

* Diagnosed as acute biliary pancreatitis

Acute pancreatitis

* Underwent emergent cholecystectomy

* Pathologic diagnosis
* Acute cholecystitis with multifocal mucosal necrosis

* Plan) Elective cholecystectomy

U112 STFOTE) HI248) EH BT

CHBto}Y 2 310t 1248 271%achel
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/ Liver disease is reversible if caught early enough Heatttments

Early Diagnosis Treatment Planning
Detection & Staging & Therapy
pr o v
Healthy NAFLD NASH High risk NASH Cirrhosis
(fat accumulation) ~ (NAFLD + Inflammation) : (NASH + Fibrosis) Hepatocellular Ca (HCC)
Reversible

Disease Progression

2
K Unrestricted © Siemens Healthineers ZDM)

/Early detection and intervention can reduce the need for costly tr Heuf:ﬁ?::;:?
eatments in patients with NALFD/NASH

Few treatment options with curative intent at at late diagnosis

Garmania w1030 30
CLINICAL—LIVER

Weight Loss Through Lifsyte Modiiaton Sgnificanty ®
Reduces Features of Nonalcahoi Steaohepatis
Vi o, Yaona sz e L Caact orc

0 + Cohort: 293 patients Emﬂjﬁiwf‘“ww
0 with biopsy proven R

NASH

Patients with >10% weight
loss reduction had

RESOLUTION of NASH changes over 52
week period

¢ Underwent lifestyle

3
Ksource: Gastroenterology 2015;149:367-378 Unrestricted © Siemens Healthineers 2024 ‘

www.kacu.or.kr 51
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Current method of fatty liver detection

® Liver Biopsy - Gold standard
v Pathology graded on severity of fat from 0~3
v Sample represents 1/50,000 of the organ

v Possible 0.5% complication due to Invasive method!!

Y/

WA
o

multicentre retrospective study on 68,276 biopsies.  Hepatol 2:165-173, 1986

\[ﬂmcmmo F, Sagnell €, Pasquale 6, Giusti . Complications following percutaneousliver biopsy: a

SIEMENS ..,
Healthineers "

Grade 0

Y

Grade 1

Grade 2

i

Severity of fat

4
Unrestricted © Siemens Healthineers 2024

Ultrasound Derived Fat Fraction (UDFF)
What is it and how do we determine it?

Ultrasound Derived Fat Fraction (UDFF) quantifies fat in
the liver

UDFF determines fat content by measuring properties
related to fat (attenuation and backscatter)

The attenuation coefficient (AC) and backscatter
coefficient (BSC) are both measured; a proprietary
algorithm linearizes the measurements to MRI-PDFF

0 UDFF is an index, as is PDFF, and is displayed as a
A) percentage, with 5% being the cut-off for determining
presence or absence of disease [steatosis]

SIEMENS ..,
Healthineers "

6
Unrestricted © Siemens Healthineers 2024

/

@ MRI-PDFF (Proton Density Fat Fraction) - Gold standard

v’ Sensitive to proton signals in mobile, unbound molecules such as water and triglycerides

v MRI-PDFF closely correlates with the histologic assessment of liver fat content, thus it is currently through

of as a “surrogate” to liver biopsy

Fat
—X 100%
ter

MRI PDFF =
Fat +

Normal liver Fatty liver

UDFF: 3% UDFF: 9% UDFF: 23%
_PDFF: 3% s PDFF: 8% = PDFF: 21%

H
Unrestricted © Siemens Healthineers 2024

SIEMENS

Healthineers

UDFF: 27%

% PDFF:25%

Unrestricted © Siemens Healthineers 2024
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Attenuation & Backscatter Coefficient
@ Both the attenuation coefficient and the backscatter coefficient increase with increasing fat content.
V' Attenuation Coefficient (AC): Attenuated Ultrasound energy
v Backscatter Coefficient (BSC): Backscattered Ultrasound energy

® The UDFF Index is obtained by linearizing the BSC to MRI-PDFF using proprietary algorithm(P).
BSC(3MHz) £ UDFF Index

B -

Attenuation Coefficient

SIEMENS ..
Healthineers "

Backscatter Coefficient

8
Unrestricted © Siemens Healthineers 2024

Optimal sample location and positioning of the ROI is
important

v Measurement obtained in right lobe using an
intercostal approach

v Sample at least 1.5 ~ 2 cm below the liver capsule

v Align sample marker (“+”) parallel to the liver capture -
will ensure proper sample depth and ROI position

SIEMENS ..,
Healthineers

10
Unrestricted © Siemens Healthineers 2024

Study: Assessment of Hepatic Steatosis in Nonalcoholic Fatty LIiVer . mer:

Disease by Using Quantitative US

® Adults with known NAFLD or who were suspected of having NAFLD were prospectively recruited between August 2015 and
February 2019. Participants underwent quantitative US and chemical shift-encoded MRI liver examinations.

o R%=0.76

2(149)
20149) 0(053)

0972013 7

AC ez

PDFF vs AC

9812230 91

" 0

227 (10144)
23(1/44)

/

PDFF vs UDFF 5, PDFF vs UDFF )

Unrestricted © Si Healthi 2024
\\Assessmento!Hepatthteams\smNnna\cohol\thttyllverD\seasebvUsingQuantwtatweUS,Radm\agvloza;z% 106-113 restricted & Slemens ealthineers

SIEMENS .,
Healthineers "

Vessels

Shadows of any kind including those from anatomical edges/interfaces or ribs
Echogenic boundaries such as the gallbladder wall

Loss of contact

Blurry Images (move breathing, etc.)

Blurry Image
Vessels Loss of contact y Imag

1n
Unrestricted © Siemens Healthineers 2024
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v" Minimum 5 and recommend 10 measurement obtained in the same location
v Interquartile r i io < %) (41 Rt
Check an Interquartile range (IQR) / Median Ratio < 0.3 (30%) D (oo e e et A ik
1 Labyed, Milkowski 2020 Novel Method for Ultrasound-Derived Fat Fraction Using an Integrated Phantom https://doi.org/10.1002/jum.15364
Liver Ultrasound Derived Fat Fraction Measurements (UDFF)
2 Ferraioli, Dietrich 2021 Quantification of Liver Fat Content with Ultrasound: A WFUMB Position Paper https://doi.org/10.1016/j.ultrasmedbio.2021.06.002
: . healt
Site 1 Site 2 3 Ballie,Engel, Gurung 2021 Uhrasound Derived Fat Fraction (UDFF) White Paper sCom/en-is
UDFF Depth UDFF Depth
o P I P 4 Gao, Park 2021 Reliability of Performing Ultrasound Derived SWE and Fat Fraction in Adult Livers https://doi.org/10.1016/j.clinimag.2021.08.025
b cm b cm
) N Fatty Liver Quantification Using Ultrasound Derived Fat Fraction (UDFF) as Compared to Controlled Attenu
" ’ , g ps//doi.org/10.1016/} ltrasmedbio 2023.04.060
1 08 12 86 5 Sporea, Popescu 2023 ation Parameter (Cap) ina Mixed Cohort of Patients https://doi.org/10.1016/j.ultrasmedbio.2023.04.060
13.56 1253
12 57 1261 & Dolan Gao s023  Utrasound Derived Ft Fraction (UDFF) and MRI-PDFF of Adul Liver and Spleen: A Prelminary Observatio p-
. ' n 9-176Lpdf
14.55 1348
1411 146 7 Trout, Dilman 0 S{uﬂa:’:\:sc:::::x:;a;:ds;’eda(os\s by Utrasound: rospective Comparison with MRIProton DensityFat Fr 0141010 99 97878
1242 1292
N 9 h
16.61 1418 PRT—— o3 H%vgtMan‘yhA\;(o:uin;:d Utrasound Derved Fat Fraction (UDFF) Acquisions Should we Make n OFdert oo 0o e rssmedbio 202300085
1751 150 0 Obtan the Best Resu s dotorg 0026 eamed 0.2613.00 085
9 1728 12.66
Correlation of Ultrasound Derived Fat Fraction (UDFF) with MRI (PDFF): Possibilities and Analysis of Confou I
10 1818 1202 9 Kubale,Schneider BB ingFactors [DownloadAbstractOfPresentation/595088
Median 14.56 % 1264 %
Mean 15.05% 1262 % 10 Fetzer, Samir 2023 Pulse-Echo Quantitative US Biomarkers for Liver Steatosis: Toward Technical https://doi.org/10.1148/radiol.21280¢
StdDev 224 % 0.84 % 1 Wesr, Tuthil 203 t.:feﬂatksca(ter for Liver Fat Quantification: An AIUM-RSNA QIBA Pulse-Echo Quantitative Ultrasound Initia https://dol.org/10.1148radiol 220606
IQR 372% 0.90 % Y y
> £ . 12 Ferraiol, Barr 203 US Attenuation for Liver Fat Quantification: An AIUM-RSNA QIBA Pulse-Echo Quantitative Ultrasound Initia https://dol.org/10.1148/radiol 210736
IQR/Median 0.26 0.07 tive
13

[1) Richard G. Barr, MD, Ph, Giovanna Ferraioli, MD, Elastography assessment of livr Fibrosis: Society of Radiologists
in Ultrasound Consensus Conference Statement, Radiology: Volume 276: Number 3—September 2015

Manual
Compression
Strain

Unrestricted © Siemens Healthineers 2 \\
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ARFI +
Shear Wave
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Strain
Imaging

Application

Point Shear
Wave
Elastography

Auto Point
Shear Wave
Elastography

(pSWE) (Auto pSWE)

ed O Siemens Healthineers 2024

2D Shear
Wave

Elastography

(SWE)

Unnecessary biopsies

Auto pSWE

Disease progression

15
Unrestricted © Siemens Healthineers 2024
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SIEMENS ..,
Healthineers

The stiffer the tissue, the higher the pSWE measurement

Vs =1.04 m/s

16

Unrestricted © Siemens Healthineers 2024

Conventional elastography techniques
can add minutes to your exam.

Our innovative Auto point Shear Wave means a one-click acquisition
that delivers up to 15 valid pSWE measurements in seconds,

Automatic Point Shear Wave Elastography (Auto pSWE)

Auto pSWE expands automation and streamlines workflow

upto 15
EENTE RN
in less than 5
seconds”

Up to 75% reduction in liver
elastography exam time”

Up to 85% fewer keystrokes for liver
elastography”

Auto pSWE is as effective as manual
measurements

17
Unrestricted © Siemens Healthineers 2024

her techniques, which moy affect

pSWE
Median: 2.6 kPa (no stiffness)

SIEMENS .,
Healthineers "

Auto pSWE + UDFF
Median: 2.6 kPa (no stiffness)
UDFF 26% (Steatosis)

L

Auto pSWE + UDFF demonstrates concordance with liver
biopsy and other elastography methods

Case courtesy of David JM BAUER, MD, Fellow Gastroenterology and Hepatology

19
Unrestricted © Siemens Healthineers 2024
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KAiding clinicians in the management of liver disease fro Healthineers -
m early detection to follow-up

Experience liver fat and stiffness
quantification in seconds

Early Detection Diagnosis & Staging

Ultrasound Derived Auto Point Shear Wave
Fat Fraction (UDFF) Elastography (Auto pSWE)

Simple cut-off value of >5% to Up to 75% faster than conventional
classify hepatic steatosis; aligned elastography techniques’ to reduce
with MRI-PDFF exam time

H=isl= 1EV2Il 13=ISEREis] H20e
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Live Demonstration
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Fibroscan 2! Shear Wave Elastography H27| A|3H5}7]



Live Demonstration

V.

© Blood flow of microvessels
and tissue perfusion using
ultrasound contrast agent (UCA)

® Ultrasound contrast agents

- Gas containing microbubbles encased in a resistant shell
- Oscillate when hit by an ultrasound wave to produce an acoustic “enhancement” signal

Gas : Perfluorobutane (Sonazoid)
Sulfur hexafluoride (SonoVue)

™ Shell : Phospholipid (Sonazoid, SonoVue)

® Allows micro-vessels and parenchymal perfusion to be visualized

Ui 51014 2 STHOF9) 412439] EA|%5THY

Ultrasound contrast agents available in Korea &

Composition Imagmg time
m (shell/gas)
SonoVue® Phospholipidy/sulfur Bracco
hexafluoride
Sonazoid® 2425 Phospholipid/perfluoro  GE Healthcare/Daiichi- 10-30
butane Sankyo

58
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Cetely 2 ot A24¢l &

Phase Start

Arterial

Portal-

Late 2 min

Kupffer

Vascular phase of CEUS

10-20 sec

venous 30-45 sec

Allow pooling of the agent in the liver

Gi0imin parenchyma (over 60 min)

Sonaioid iv

1min Smin 10min

Wash-out lesion
(Hypoechoic lesion)
-> Malignancy

Vascular Imaging

Kupffer Imaging

-~

iy QuIerel H242l A

Focalfatsparing  Focalfattychange DNt RN+ Simplecyst -

washout

s ol | | l | |

pattern HCC Cholangiocarcnoma Metastaic cancer Adenoma  Hemangioma  FNH
Arterial

phase O &

Hypervascular Rimerhancement Diffuse  Hypovascular Diffuse Peripheral Centrifugal

mh:mm.m hypervascular hypovaseular noduar  hypervascular

ehancement evhancement  enhancement

Stellateanteries

Yes No
Washout

pattern

Portaland
e e .

phases.

IR iy e Clin Mol Hepatol. 2013. Mar;19(1)1-160

Algorithm for diagnosing a focal liver mass

Livermass Refereuce

o o
No I Yes -
[ I [ |

Washout”

HCC Cholangiocarcinoma Metastatic cancer Adenoma Hemangioma NH

oL "JONO

Sutained Softwashow Completeor  Sustaned
ahancement paralfil i enhancement
Hypoechoic

Washot  Hypo nonenharcemert Rapidsashout

CEUS advantages over CECT or CEMR

@ No radiation
® No harmful effects to the kidney or thyroid
(Biocompatible shells of microbubbles are metabolized
by the liver, and filling gas exhaled by the lungs)

® Easy accessibility

@ Comparable comfort during use with patients

Uity 2 3ol M242] 2%l

Fig. 3. Diagnostic algorithm
New lesion during survedlance for
patensathigh ikof HOC
(CHB, CHC, and cirhosts)
g0z Yo 2022 PHERE TbolcElel
21 M, Repetsunelancewithingmo O[xf 24 AL
K
e & 0
Frtine gty ﬂ
s @f
muliphasc contrast-enhanced MR!
(tracelular contrast agent or
contrast agent)
B ASHIUZACT  HSHZUSLMRI
Principalimaging Mo 3 Ndhrvmofﬁ o N ) HEATHA E=
featuresof HCC* features of HCC” i UAES0FAY
s ‘
Yes
il itz
| WHTUR Y4 UEAR
—
v v
E3:rE
Fepest FRE]
’ idrbiopy ELTELTEL Y
s T IGIG] sare SIS 8 & gl 2201 O/t 202 5% K552 CT,
ool ioghe % 2155 2852 MRITEERECH T FENES TS 537 2281 |
ol T (EHUZYR 52 FHMZE0IZEH)E Aldote] Tt £ 9Uck(B1).
! Yes
Definite HCC o
) 2022 ZHHEYS T2 70| =2t

b1 2 QTN H248 AN

uoiessuowa oA
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T
ummary

* Typical HCC is characterized by arterial phase hypervascularity and
wash-out in the late phase.

* Hypoenhancement of solid lesions(darker than the surrounging liver)
in the late phase characterizes malignancies

CHBHIY 2 STHOD) 41249] 2AI% 5 THY
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Live Demonstration
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Live Demonstration

Fibroscan 2 Shear Wave Elastography
HFEH| Ald5}]

7 — — -
(shear wave = m/5)9| MY S5 o0 S0t BT} H|3BHT= 2| 880t0 7He| BHE Lk (elasticity =
kPa)E 7h55k= #2|0|Tt. Fibroscan2 HE FH|S A5, SWE= 02] ZF72 231 FH|0| F7HX Q= HAL]

Of A 20 QAL

Fibroscan (transient elastography)2 71 Q2= H|ZI&H 7t BN 2H gio 2 TR0 HESH= s 2 X

st AV 7 E6ls 2= 471 IIs0| 7 d3 W2 HIE= Mg

ntso| M £ F4ota! 0|5 kPa2 2HISH0] LIEFHTE BHHOY|, SWE= BHEAT ZFHO| 79 Bl Fachk=
ts S8 SAE YEA (acoustic radiation

force impulse, ARFI)Z 0|25t0{ 2t A& LHOIM MEHIIS LAHA|A MHIE Q15 ZHIHO| HAHS T B2 7|z

TSI MEHIF K2 SO, MekA] =4-L IIE SH0| 2|8t £ Mlek2 Fibroscan0f Hlsh &M 22 Zottt.

HCHIbo| 52 S5 7[¥OR, MU U2 Q5] 7|HX0l XIS Al

SWEQ| 7t% 2 2MZE, 02| MESIAIIA JHLSH ARFI iA19] A RIt47t M2 H2t QEElE M| It
T Ct20, 0|2 QI5H 7|0t £X74H0| Ci2A| L= HO|Ct 0|2 22517| Q5 042 3|Ate| MH| X7+ H| w5}
IR

= 7L+ AEAD, Ao FH0| SHEO T2t YoM 2H| =0 28 & ARE g TATG RO 2
C

<2
30 .

B2+ (rule-in or rule-out cutoff for compensated advanced chronic liver disease)0| X|A| %]

= live demonstration2 5104 Fibroscanz} H| W ol SWEQ| ACtA up AM2|SHotst e HE 4~ Q= AL 7|

= =2otalAt BTt

EEI'
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OUTLINES

LAM FH : Esophagus, Parathyroid,

Nerve, Thymus

: Submandibular / parotid gland

Xl M
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foil

Rl
H|
0
-
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Skeletal system : C-spine

V.

Nervous system : Brachial plexus

VI
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&
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Killian's
triangle

Killian- 2 Circular esophageal
. = N- mus
Jamieson space Killan-Jamieson

A

I l‘— Laimer A4

\ /) Longituginal "\
-~ esophageal muscle\ﬁ:’p |
A

HEOEFNE

S 1
Left lateral view Posterior view

412 A248| 278 aTHel

CSHI 23Tt 0| H248] 2% £

HE AN

USRIy 2 SOl A249) 2% k) Docrat et al. Cytopathology 2023;34(1):72-76,

lon
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HE A

o . .
diagnostics Fﬁw

Inteesting Imiges

How Soda Ingestion Facilitates the Distinction between a
Simple method of using soda for distinguishing Killian-Jami Killian-Jami Diverticulum and a Malignant
diverticulum from a thyroid nodule Thyroid Nodule

ENDOCRINE IMAGING

Tae Hyun Kim - Soonho Kim - KS Chang ‘Tsung-Jung Liang "2, Shiuh-Inn Liu ' and Chia-Ling Chiang **

&

esophagus
Before swallowing 8 After swallowing

LT THYROIDTR

Thyroid gand.
105% (n=24)
Parathyroid d

glands

-

Anatomical location % cases.

1 Retrotiacheal 22%
7 Deep tacheo- 27%
|_oesophagealgroove ___|
3 Retrostemal 2T%
4 Posterorlocommon __ 5.5%
carold arte
5 Relo-oesophageal  55%
& ObscuedbyMNG  65%

OBty 2 3Totel H24g) EA S BT

Teati Ml Paatyrcdscan
v '
puae
A 5Pl
2 #
L7
| 52 )
¢ L
Ao 2o
A 1Pl

Russell et al. Hno. 2022:1-10

USII 2 3OS 248 EA B TH
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iPTH 4390 pg/mL (9-55)
Albumin correcting T-Ca 15.8 mg/dL, i-Ca 4.46 mEq/L

—postop iPTH 85.20 pg/mL, T Ca 9.0

CHgtI 2 3 Tpetel H24g| EA GBS

A

RLN Neuroma

Svuapge“:o'r‘\ Extemal carlid @ * 66-)/0 Female
wean.— (| + Parathyroid adenoma 2|4
Intemal branch of 8 Superior thyroid a.

superior laryngeal n.

External branch of
superior laryngeal n.

« TSH 141, T/I Ca 9.5/2.1,iPTH 52.30

Common carotid a

Inferior thyroid a.
— Thyrocervical
frunk

L. recurrent laryngeal .

OBty 2 3Totel H24g) EA S BT

CSHI 23Tt 0| H248] 2% £

Cyst PTH : 786 pg/mL
iPTH 64.2 pg/mL (15~68.3)

/
Thymus

g

Ittty _ (“g]ﬁ
~<;9

thymus

Pathway of
thymopharyngeal
duct

Cenvical
thymus

Prabhu et al. AINR 2015;36(8):1525-1528

CHSHI 23Tt 9l H248] 2% £ 0K

4-yo boy
Intrathyroidal & Cervical thymus

Wee et al. Clinical Radiology 2021;76:477-487

12-yo girl
Cervical thymus

lon
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= Digastric m.

mylohyoid.geniohyoid

enioglossus
g Sublingual gland

OBty 2 3Totel H24g) EA S BT

« 46-yo Female

« TGDCs : 7% of the
population

+ Malignant tumor : < 1%

« MC PTC (>90%)

Thyroglossal ductal cyst e

Foramen cecum

@oq\‘

TGDC-HYOID*LEVEL

UEHOIY 2 S ICHY) M248] EAIETHE

IIl. Salivary gland

)
>

Salivary
gland ducts

Parotid gland

Parotid gland

Sublingual gland Submandibular gland

| ‘ Submandibular gland
mylohyoid

Sublingual gland

CHSHI 23Tt 9l H248] 2% £ 0K
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sLymph drains to
+ prelaryngeal nodes

*Then to
superior deep cervical nodes
or

E
Peomorpic Wartin
= . sdeomss wnors
~ =77 (n=93)
g Salivary gland tumor
= Sope
o Ol 2(8.1) 54(581)
= Lobobted (636 %087
T Iegiar 0y 36
fodr o
Welk-defined S0(645)  52(559)
Prebomvandy D@5 809
weldebod
l-defined 462 362
Echogencay Not avadable
omorphic adenoma e T mm
I < ) ©
Hyperecho: 1) 0@
Horsgeney 08
Homogeneous NELY 040
Heoogeos 45689 $3670)
P of i e ool
Yo 16008 | 262
No 61 (92 51 (548)
P —— 0
<05 3(188)  36(857)
05-1 8(50) 6(143)
N seiy o
Contour of cysic areas” 0000
Regutar 49 B
Irregiar neEs 469
Presence of coldfications Not avalable
Yo w9 om
No HETY S0
Dl o o
e
Y O S0
No 0y o0
Tumor voscudarization 0000
Grade 0 14(182) 5054
Gade | w7 DA
Grade 2 120156 31 (333
Gade3 s69 | 708
Distrbution of vessels 0000
Peripheral 4132 5(54)
Cennl BEH U@
0030 4@
CHEHIM 2 SIS H248| EAI% el
o
2T ™ 3}0|
Oo—=2 = L
Category us
Suspicious? Cystic change
Calcification (micro/macro)
Hyperechogenicity (focal or diffuse)
Abnormal  vascularity  (peripheral or
diffuse)
Indeterminate® Loss of central hilar echo and absence of
central hilar vascularity
Benign® Central hilar echo
Central hilar vascularity
2 < b A
3 R ST A2 24T
NG eSS Gt
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V. C-spine

Sella turcica
Sphenooceipttal sutur
Pharyngeal to

spiglottic igament
thyoid membrane
Epiglotis
Thyroid cartilage
Adtus of larynx’
beal fold (cord)

Cricoid cartilage
Thyroid gland

iting) cervical fasoi
al space (of Bums)

22T H249) A%t

Transverse process

Transerse procs

uberde

4th cenvical vertebra: 7th cenvical vertebra:
superior vigw superior vigw

OBty 2 3Totel H24g) EA S BT

K
Metastatic lesion of the C-spine \ ‘

o T2/F
* Rt shoulder pain ZAHY thyroid nodule 27

ST 249 278t

VII. Brachial plexus

CEHOIY 2 S THEHY) M248] EAI T
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Brachial plexus

Vertebral body

Spinal cord

|

-~

Neuroma

58| Male

Palpable neck mass

OBty 2 3Totel H24g) EA S BT

. &4 : Submandibular / parotid gland
lv. 3% gZ®. 7
V. Skeletal system : C-spine

V1. Nervous system : Brachial plexus

USII 2 3OS 248 EA B TH
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Autoimmune thyroid disease|spectrum

Hashimoto's
Thyroiditis

Thyroglobulin Antibody

Thyroid peroxidase antibody

TPOAb

Graves'

Atrophic
Thyroiditis
TSAb TBAb

TSH-Receptor Stimulating Antibody TSH-Rekeptor Blocking Antibody

Graves' Disease

eIV 2 Lot A48l A%t achel

/Differentiation of medical thyroid dz form the normal thyroid glaa

« decreased or increased echogenicity

* coarse parenchymal echotexture,

* increased AP diameter (>2cm)

* lobulated glandular margin

* increased parenchymal vascularity.

CHHIA 2 3140t e] H248] EA S5

The Korean Association of Clinical Ultrasound

72
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" Thyroiditis

* Acute suppurative (bacterial) thyroiditis

* Subacute granulomatous thyroiditis

* Subacute lymphocytic thyroiditis ; painless thyroiditis

« Chronic lymphocytic thyroiditis ; Hashimoto’s thyroididits

CHgtI 2 3 Tpetel H24g| EA GBS

—

SR YL R EN L ETELE

* Symptoms & Signs
* Hormone & Ab assays
* Imaging ; scan, ultrasonogpraphy (2 ancillary marker)

OBty 2 3Totel H24g) EA S BT

Primary Hypothyroidism

o B8 XM LA MY (Hashimoto's thyroiditis)
* TPO Ab (>90%)

+ = Hashimoto's disease
- 2 Less common causes

CeHIY 2 30| M248] 22¢athel

/ Normal Echogenicity

Lobo Dir. Lobo Esq.

Figure 1. Transversal view of left and right thyroid lobes. B-mode US demonstrates typical aspect of thyroid
parenchyma echogenicity. The echogenicity level of the thyroid gland is higher than that of the adjacent
musculature.

ORI 2 QT H248 BAY A
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+ The normal echogenicity represented normofollicular or macrofollicular tissue
structure, while a hypoechogenicity pattern represented a microfollicular or

solid structure in patients with chronic autoimmune thyroiditis.

* The decrease in echogenicity was probably caused by the reduction in the
colloid/cellular interface predominant in the thyroid gland, representing a
critical factor in the sonographic reflection.

Endocrinol Metab 2013, 28(4):341-5

CHgtI 2 3 Tpetel H24g| EA GBS

1G 2. Typical reticular pattern of mild chronic Hashimoto’s thyroiditis. The alternation
f small hypoechoic regions (likely representing regions of dense lymphocytic infiltra-
lon) with normally echogenic thyroid parenchyma| produces the erroneous impres-
ion of multiple hypoechoic nodules. (Color version of figure is available online).

OBty 2 3Totel H24g) EA S BT

/
US imaging of Hashimoto thyroiditis

* An enlarged gland

« Adiffusely heterogeneous, coarse echotexture

« Multiple discrete hypoechoic micronodules ranging from 1 to 6 mm in diameter.
+ Coarse septations from fibrous bands

* Microlobulated margin

+ CFDS may demonstrate slight-to-markedly increased vascularity

+ Apresence of perithyroidal satellite lymph nodes, especially the “Delphian” node
just cephalad to the isthmus

+ The positive predictive value for micronodulation in diagnosing HT is 94.7%.

« Caution! A diffusely heterogeneous, hypoechoic gland is not specific for HT and
that may be seen in Graves’ disease, and subacute thyroiditis.

Yeh HC et al. J Ultrasound Med. 1996,15(12):813-9.

CSHI 23Tt 0| H248] 2% £

;\\

More advanced forms of Hashimoto’s thyroiditis.

1G 3. A more diffuse hypoechoic pattern is typical of more advanced forms of Hashi-
noto’s thyroiditis. Coarse echogenic septa produce the impression of hypoechoic nod-
les, for example in the posterior aspect pf the lobe in this image (arrow). (Color
ersion of figure is available online).

CHSHI 23Tt 9l H248] 2% £ 0K
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OBty 2 3Totel H24g) EA S BT

Euthyroid

state hypothyroidism

Subdlinical Overt

hypothyroidism

Normal range

&

<

Upto 60% of cases over 5 years

depending on TSH and antithyroid

antibody status

v

1-5% of cases per year, dependent on
serum TSH concentrations and

antithyroid antibody Status oasq comper ndsenadete sone
eicet, 2012 vol. 379 (9821) pp. 1142-1154

Echogenicity/Echotexture & 744

>
~
o|r
jie)

id|
=

[ Hypoechogenicity
I Coarse pattern
60

50

40

£30
204

=

04 04-080 10-109 20-35 381-50 >50 Seum TSH, mll
n:188 1195 2000 759 104 67

UEHOIY 2 S ICHY) M248] EAIETHE

Percentage with
TEH > 3.6 mUil

imegiaredic  Regular echo

Vejbjerg et al. Eur J Endo. 2006;155:547

-~

Table 2. Changes of TSH level in patient groups according to different ultrasonographic findings and TPOAD statuses

.

TPOAb(+) TPOAD(-)

DT(+) DT(-) DT(+) DT(-) Total
Normal TSH 2 11 26 79 138

(46.8%) (73.3%) (55.3%) (83.2%) (67.6%)
Elevated TSH 25 4 21 16 66

(53.2%) (26.7%) (44.7%) (16.8%) (32.4%)
Total 47 15 4 95 204

(100%) (100%) (100%) (100%) (100%)

Fig. 1. Examples of thyroid ultasonographic (US) fndings showing normal Lomogeneous echogenicity (4) and diffuse
hete echogenic h i

CHSHI 23Tt 9l H248] 2% £ 0K

Thyroid US in SCH shows a
significant predictive value for
levothyroxine

treatment outcome

DY Shin, EK Kim, EJ Lee - Endocrine journal, 2009
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AEMQ\MN Aisuw R

B, 9, S0, 002, 2, e, g 4R, ons’, el
o’ ofEal", Bol” W, wenl, 2, ol 2%, ueg

f54¢
HotCt. (Strong, Moderate)

3) R A 2 TSH X R free T4, TP
BANY S0 B ZUHTI5R50
LQ% 4 Uk (Weak, Moderate)

> FSYUYUIISHS eate By d¥H
50/ 108 Y= 00, 0282 5 FHH

£ O 2E 2 87| A3 TSH FHHAES ALY, (Strong,
2302 & FHYANE 1t

SYLYHIISHEY S 0507| flof Z4H Ditstma
3

(thyroperoxidase, TPO) BH S &

%‘Xﬂ A, FHYUAOIM 28] 0 §53t= TSH, 01,
2 Ut YPAUR02E, 0|5 DY FHYM X X7

=

M7|5 etxtof Hlstof 54 OfLf 34 M7 s HetEo| &
B Al 2.0-34%, 101 0|4 FHBA A 33-55%0]Ct.

K Prospective observation of 5-year clinical course of
subclinical hypothyroidism in korean population

-4~ Normaization of TSH
e + Natural history of 169 SCH patients over 5-yr
gl * Mean age was 51.5 + 12.9 yr, and females were
w 124 (73.4%).
: + The mean TSH amd free T, value was 7.16 + 240
59 plU/mL, 1.12 £ 0.18 ng/dL
£o
0
o + Overt hypothyroidism developed in 11.2% of patients.
:aw Gmonths  1yr
gL ) + Predictor factor
e o Tt Tt el heterogenous echogenecity in USG
T, > FSYUSUIISHES %XPI o 20%0 M= TPO 3 ZYMS2EE SX7t BE HE
gsicegsina || OLB| 0|2{3F SHAF0) 2PN RIS ASSS [f ZAM A 030 571 Y 24,
e ¥ B B, M2 Y anteroposterior) 20|12 57t S 4, marglnal nodularity, micro-
@ | nodulation 9 272 A7t EHOUWJGQ 27(0] Mg & = §71E H&dt o, &
s | QA 2 ZZTHNE AWt AL FSEUYWISHTY H2E O5sts B =
et O e Ut %Ol EI_||:|'
xt&x::ﬁ:ﬂw‘:ﬂ (%) 125 0.764-2.987 004
Posiiity of Anti-To Ab (%) 169 0531-2054 060 J Korean Med Sci . 2013 Noy

CeHIY 2 30| M248] 22¢athel

CHgtI 2 3 Tpetel H24g| EA GBS

(@\ Endocrinol Metab. 2012 Jun;97(6):1962-9. doi: 10.1210/j¢.2011-3047. Epub 2012 Mar 21.

The natural history of subclinical hypothyroidism in
the elderly: the cardiovascular health study

+ 3996 U.S. individuals at least 65 yr old enrolled in the
Cardiovascular Health Study.

+ Subclinical hypothyroidism - 459 individual

+ Thyroid function was evaluated at 2 and 4 yr

Lily L Somwaru 1, Chevon M Rariy, Alice M Amold, Anne R Cappola

TABLE 3. The yr 2 thyroid status of individuals with subclinical hypothyraidism &t baseline, stratified by baseline

TPOAD status
Baseline TPOAb Thyroid status yr 2 [n (%)]
status Euthyroid |  Subclinical hypothyroid ~ Overt hypothyroid  Started 1-T, Total
Negative (=37 IU/liter) 108 (48) 102 (45) ) i 226(100)
Positive (>37 IUAliter) 20(15) 101 (73) 4(3) 13(9) 138(100)

TABLE 4. Associations of TSH category and TPOAb positivity with transitions in thyroid status at 2 yr in individuals
with subclinical hypothyroidism at baseline

Risk factor Euthyroid (n = 128)  Overt hypothyroid (n = 8)  Started .-T, (n = 25) P value
TSH at baseline <0.0001
4569 ml|/liter 100 (reference) 1.00 (reference) 1.00 (reference)

7.0-9.9 mU/liter
10-19.9 mU/liter
TPOAD positive

0.16 (0.07-0.36)
0.18 (0.05-0.63) 7.11(1.41-35.9)
0.24 (0.14-0.43) 0.71(0.16-3.18)

Reference group is persistent subclinical hypothyroidism (n = 208). Statistically significant comparisons are indicated in bold.

0.75(0.08-7.47) 131(0.45-3.82)
4.56 (1.63-1.28)

0.85(0.35-2.04) <0.0001

USHIA 2 STFOTY) HI248) EA B THY

(@ndocrmo\ (Oxf). 2016 Jun;84(6):878-81. doi: 10.1111/cen.12939. Epub 2015 Oct 5.

Natural history of subclinical hypothyroidism with |,
TSH <10 mIU/1: a prospective study .

Pedro W S Rosério ", Marina Carvalho ', Maria Regina Calsolari *

Brazil (iodine intake is adequate)
2005~2010, TSH <10 mlU/I (n = 408)
followed up for a period of 5 years
241 patients followed up until the completion

Table 1. Evolution of women with subclinical hypothyroidism (TSH 4:3-10 mIU/l) according to the presence
antithyroperoxidase antibodies or ultrasonography) and initial TSH

of thyroiditis (positive

TSH <8 mlU/l TSH >8 mIU/

TSH > 8 0|4

With thyroiditis Without thyroiditis All

yroiditis Vit iditi With thyroiditis Without thyrj All
Evolution (n=107) (n=135) (n=142) (n=289) (n= (n=99)

TPO Ab E= US 0] 40|
54 3 348%7 LT4X2 S

Need for L-T4 11 (10:3%) 12(84%)" | 31 (34:8%) 3(30%)
Normalization of TSH 30 (28%)° 51 (36%)¢ 2 (22%)¢ 2 (20%)"
Mild SCH 66 (617%) 13 (37-1%) 79(556%) 56 (63%) 5 (50%)

il A &Lt
61 ial 6%)

avsh,cosd,evs £ P<00001; g vs h: P < 005,

and ulrasonography (US)

Table 2. Evolution of women with subclinical hypothyroidism (TSH 4:5-10 miU/) according to the results of antithyroperoxidase antbocies (TPOAD)

Positive TPOAb or US (n = 196)

TPO Ab && §{0|

Negative TPOAD Posiive Negative TPOAD and AF
Evolution and US (n = 45) [POAb (n = 131) positive US (n = 65) All US Ol o 0| E
=
- , : — LT4X[ 2 ZE 2
Need for L-T4 4(88%) 29(221%) 13 (M 42 (214%)
Normalizaion of TSH 23 (511%)° 20 (153%) 12 (18:4%) 32 (163%)°
Mild subclinical hypothyroidism 18 (40%) 82 (626%) 40 (61:5%) 122 (62:2%)

avsb: P <005 ¢ vs d: P < 00001

O BT H24%l EAI B

[PMID: 26342204
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Anti-TPO Ab / Anti-thyroglobulin Ab ¥4

TEAHA : normal to slightly enlarged, irregular
in texture, firmer than normal.

IR B ALEY A B

o
. X2

El

[ 2%

SHSO o w2t TSt pattem2 2

Etef.

+ 332 small hypoechoic areas (=pseudo-
nodularity / or micro-nodularity)

« BRE B=: "multinodular goiter” , "many
nodules”

_',__DQ

CHgtI 2 3 Tpetel H24g| EA GBS

Nodular hashimoto’s thyroiditis

Thyroid follicular cells in Hashimoto's
take on an oxyphilic (Hurthle cell)
appearance

Follicles are atrophied
and show no colloid

ABUNDANT BOSINOPHILIC

_HURTHLE cous
S — CyTorasm

Follicles lined by
"~ Hurthlecells, and also

ROIND CENTRAL NUCLE] in sheets

T Lymphoid follicles with
germinal center
formation

SINGLE PROMIENT NUeLEOWS

Hashimoto’s thyroiditis 9

« MEFH 0|2 212 hypoechoic lesion. Bt
Ol brightly reflective septa.

. Hrpoechoic TAM AZOIN e
of It nodule2 Q0let= #27} BIS.

. (xZoIor doppler®f|Af vascular & S7tE 2
FE|
[==]

ey 2

UEHOIY 2 S ICHY) M248] EAIETHE

IS 2 { 23(TsH6.8-10miuL) | 312 gol 242 |

TPO &I 24

|42 238R8ISHEHE

22 (1sH>10miuL)

(= Q0| A A

#Z(TSH 6.8-10 mlUIL)

ZZ(TSH>10 mlUL)

* o, B UYH7IsHolE T TUHR(TSH >20 miUIL, HYHBEHE IAY, BUUYHY B SMMELT4 22 13,
"I BYSULE B T SUAILTA AR 21, O/YAZES M SHOR LT4 A& 23,

Hashimoto's thyroiditis -

CHSHI 23Tt 9l H248] 2% £ 0K
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+ Case. 38/F

L 859 SHZ, 207} 20l 17

* TSH 3.1 (0.25-4) / FT4 1.01 (0.78-1.94)

* TPO-Ab : Positive / Thyroglobulin Ab : Positive

CHSIOMY 2 30t A248) #7%athel ChEoY 2 300t 1248 271%achel

a 49/F, PTC & Rt lobectomy Al%. a 49/F, PTC £ Rt lobectomy Al
« 113 2 Follow up 23T X A A ; * Follow up 23T ¥ EAZHA
* TSH 3.47 (0.25~4) FT4 1.23 (0.78-1.94) Tg-Ab 16.3 (0-60) * TSH 347 (0.25~4) FT4 1.23 (0.78-1.94) Tg-Ab 16.3 (0-60)

= 274 2 TSH 100 (0.25-4) FT4 0.61 (0.78-1.94) TPO-Ab 2403 (0-60)
0| X2 ZHOIL}, T|Z5tLt,

2 Levothyroxine 50mcg/day start -> 100mcg/day £ 5.

> 243 2 TSH 291 (0.25-4) FT4 1.65 (0.78-1.94), 0| 7HH{<]

I:IZ

RO A RTINS H242l 2A B

slIS¥ivieish] Hy20¢e
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a a

[e] AL
Case ({2228 HEY 244 Xa)
12007
A I Hm_i
ZAZ 2| Nl p F= U = B o0 7
T 0.3 0.E1~1.16 ng/mL : 900—5
34*.“ qxl_ Free T4 0,68 0.80~1.23 ng/dL ]
T5H 431 141-430 Ul H 800+
Ol Al 7_." 3| TSH Recaptor &b <03 0~1.75 T3 : 70 LT450 meg QD
| - Thyroglobulin Ak 49910 0~1306 oL H ]

Thyroperasidase (TP0) Antbady 130 1~13.7 Ul H 6004 '

500

4004

2021-02-16 levothyroxine 50 meg qd start. 3‘0”:; ./\/,/'—'

1007

000 -

BT an| 1243 | 157] 23| 172 230
;

CHSIOMY 2 30t A248) #7%athel CHSHIY 28T S| 248 EA Y BT

R
Graves’ Disease
o TSH =&H|0fl TS XL7H&H| (TRAD)ZF el S X=0t0]
IANIISHTSS 2ats Al Haos
0[2Hd =8 443, 5, D RY30| s "
|
A
ton
a
2
0%
oy
2021-03-26 2023-10-10 Tachycardia 0
‘ High out failure rx
Weight loss | A
\‘ Oligomenorrhea o
1o
: b
Tremor D_lé
Rl
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Hyperthyroidism:

+ Graves’ vs Painless Subacute
Thyroiditis

+ What is the cause of the
hyperthyroidism?

* In the setting of hyperthyroidism,
increased thyroid blood flow is strongly
suggestive of Graves’ disease,
described in some cases as a ‘thyroid
inferno”.

+ Painless subacute thyroiditis with
hyperthyroidism is characterized by
decreased thyroid blood flow.

CSHIA 2 ST H248) EA BT

g |

Subacute Granulomatous Thyroiditis

-~

Subacute Granulomatous Thyroiditis

* In the affected lobe are focally ill-defined
heterogeneously hypoechoic areas with
an irregular or microlobulated margin,
without round or ovoid mass formation.

* No hypervascularity (case of
thyrotoxicosis) on the CFDS, typically
minimal vascularity; normal or increased
vascularity was seen in the recovery stage.

* Focal lesion can mimic thyroid carcinoma,
but the presence of pain or tenderness
should allow differentiation of SGT from
these other typically non-tender entities.

OBty 2 3Totel H24g) EA S BT

-~

JIAAN| =S

UNNFEE0 JERG

Ol¥

lodine 131 Uptake ~ TBII (Thyrotropin  TPO antibody Specific consideration
(Scan) Binding Inhibitory
Immunoglobulin)
Graves' disease Increase Positive - HEE
(Sensitivity >95%) Diffuse goiter
Solitary nodule

Toxic adenoma Focal increase

Painless(or Decrease - Usually =
postpartum) positive NG

thyroiditis
Subacute Decrease - - 2 Ho[2{AZA
thyroiditis ESR 271

I

S
CHSHI 23Tt 9l H248] 2% £ 0K
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DDx of GD from destructive thyroiditis in thyrotoxicosis

* GD shows a diffuse increase in vascularization of the
parenchyma.

* Vascularity of the thyroid parenchyma by Schulz et al

+ Pattern 0: blood flow limited to the peripheral thyroid arteries, while parenchymal
flow is absent

+ Pattern I: Presence of mildly increased parenchymal flow
* Pattern II: Clearly increased color flow with a diffuse homogeneous distribution
* Pattern IIl: Markedly increased color flow with a homogenous distribution

ety 2 Lot A24l A%t athel

Decreased echogenicity

Coarse echotexture

Normal AP diameter

Lobulated margin

Increased parenchymal vascularity

= Hashimoto thyroiditis

C

USRI 2 STFOTE) HI24) EA BT

Q
Increase AP diameter \\.

Marked increased
parenchymal vascularity
= Graves disease

-~

’ High-Normal

1 1 !

1—‘ Hyperthyroid ‘ | Euthyroid { Hyperthyroid >_l

! I

Amiodarone Amigi(;rone l Painful ‘ Painless HAmiodarone
N P Painful Painless

{ AITI } I Graves' H Hashimoto's I Subacute Subacute AITI
Thyroiditis Thyroiditis

I 23Tt 9l H248] 2% £ 0K
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ddI 229 S0 TTH(K-TIRADS 34)
F8Y
ESAISE

1.K-TIRADS (Korean Thyroid Imaging Reporting and Data System)
2. Parathyroid

3.Summary

1.K-TIRADS (Korean Thyroid Imaging Reporting and Data System)

82

The Korean Association of Clinical Ultrasound
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Prevelance of thyorid nodule ZHARM ZH ZICho| 910] X 2 m}o| ol
P IHYE ZSTA 17~67% L2 2R 77T
FOHTE 22 5% AR gAY (5 R B3ZE Bt
R U0 A 60% 2 AR ME £ 2Y HA 2T
LAH Y2 ZUE ZEY 5%(URNE ZE)~10%0A AT LY Y e Y 28

N
/
N
/

. T . Korean Journal of Radiology
Recommendation and Guideline | Thyroid
eISSN 2005-8330
https://doi.org/10.3348/kir.2021.0713
Korean J Radiol 2021;22(12):2094-2123 ) Gheck forupcates

L AMo| o OJSIE ofX I ATH B} 2021 Korean Thyroid Imaging Reporting and Data System
and Imaging-Based Management of Thyroid Nodules:
Korean Society of Thyroid Radiology Consensus

MM O A2 H H7| B Statement and Recommendations

Eun Ju Ha'*, Sae Rom Chung’*, Dong Gyu Na’, Hye Shin Ahn*, Jin Chung’, Ji Ye Lee®, Jeong Seon Park’,
Roh-Eul Yoo®, Jung Hwan Baek’, Sun Mi Baek’, Seang Whi Cho’, Yoon Jung Choi"®, Soo Yeon Hahn",
So Lyung Jung", Ji-hoon Kim’, Seul Kee Kim®, Soo Jin Kim", Chang Yoon Lee®, Ho Kyu Lee®,

Jeong Hyun Lee’, Young Hen Lee", Hyun Kyung Lim"®, Jung Hee Shin", Jung Suk Sim®,

Jin Young Sung®, Jung Hyun Yoon®, Miyoung Choi®

(F= SavylL-i
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Thyroid nodule

Description of thyroid nodule

4

K-TIRADS evaluation

4

FNA or Operation or FU

Korean J Radiol 2021;22(12):2094-2123

/

~N

Revision of Major US Lexicons

2016 K-TIRADS 2021 K-TIRADS
US lexicon Descriptor US lexicon Descriptor
- Solid - Solid
Composition ) . Composition ) )
Sponaiform Predominantly solid Soondiform Predominantly solid
pong Predominantly cystic pong Predominantly cystic
Cystic Cystic
Marked hypoechogenicity Marked hypoechogenicity
. Mild hypoechogenicity . Mild hypoechogenicity
Echogenicity Isoechogenicity Echogenicity Isoechogenicity
Hyperechogenicity Hyperechogenicity
Orientation Parallel Orientation Parallel
Nonparallel Nonparallel
Smooth Smooth
Margin Spiculated/microlobulated Margin Irregular
lIl-defined IIl-defined
Microcalcification Punctate echogenic foci
. microcalcification
Calcification s Echogenic ( o )
Macrocalcification . . Macrocalcification
) - foci (Calcific i o
Rim calcification ation) Rim calcification
Comet tail Colloid (comet tail artifact) Intracystic echogenic foci
Artifact with comet tail artifact

~

Terminology and definition of thyroid nodule
1. Composition
2. Echogenicity
3. Orientation (shape)
4. Margin

5. Echogenic foci (Calcification)

Korean J Radiol 2021;22(12):2094-2123 j

N

~

Composition

Preddminantly—
solid

Korean J Radiol 2011;12(1):1-14

/
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Composition

T———
Predominantly
cystic

Korean J Radiol 2011;12(1):1-14

~

Echogenicity

T

Marked
hypoechoic

Korean J Radiol 2011;12(1):1-14

/

Composition

Solid
Predominant solid
Predominant
cystic

Cystic

Spongiform Spongiform

Korean J Radiol 2011;12(1):1-14

/

~

Echogenicity

Isoechoic Hyperechoic

Marked hypoechoic, hypoehoic, isoechoic,

hyperechoic

Korean J Radiol 2011;12(1):1-14

/

(F2 SavyIL-N)]



98

pUNOSEII|N [BIIUI)D JO UOIIBPOSSY URBIOY 3Y]

\ Eur Radiol. 2020; 30(3): 1653-1663

Malignancy risk of thyroid nodule

Marked hypoechoic

53%

Marked hypoechogenicity
: hypoechoic or similar echogenicity rela
tive to the anterior neck muscles

:> Mild hypoechogenicity

References
+ Anterior neck muscle
+ Normal thyroid parenchyma

/

-~

IMAGE PLANE FOR EVALUATION

2016 K-TIRADS : Transverse or longitudinal

4

2021 K-TIRADS : Transverse

*More simple
«Similar diagnostic performance with K-TIRADS
+Less inter-observer variation

~

-~

Orientation (shape)

Parallel Nonparallel

Korean J Radiol 2011;12(1):1-14

/

Irregular

ill-defined

Korean J Radiol 2011;12(1):1-14

~

/
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Microcalcification

Rim

k calcification

Punctate echogéhic foci

Echogenic foci (Calcifications)

*.'{ =
Comet tail
artifact

1. Thomas B. Repas, DO, FACP FACE, CDE 2. Korean J Radiol 2011;12(1):1-14 /

~

@hn YM, et al. Uttrasonography. 2021;40(1):115-125.

Pitfall : Intracystic Echogenic Foci with Comet Tail Artifact

Echogenic foci at margin of cystic
component: Not specific for
benign or malignancy

~

Pitfall : Intracystic Echogenic Foci with Comet Tail Artifact

Diagnosis PTC Benign follicular nodule
Component Solid hypoechoic Partially cystic or isoechoic
Biopsy Microcalcification Inspissated colloid
Malignancy risk 71.3% 9.2%

\ Ultrasonography 2021; 40(1): 115-125 j

-

K-TIRADS 4: ENTIRELY CALCIFIED NODULE (ISOLATED MACROCA )
LCIFICATION)

+ Malignancy risk, 18-23%
* Not specific feature for

malignancy

Ultrasonography. 2016

Jul; 35(3): 212-219. j

(F2 savylL-)i
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Description of thyroid nodule

U Ledcon Descripor Definiton Syronym
Compositon
sl o obvious cstic component
Predominantly solid Cystic portion < 50%
Predominantly ysic Gstic potion > 50%
astc o obvous sold component e st
Spongiom Mirocystic changes > 50% of old component Honeycon
chogenicty
 hypoechoicorsimiar echagenicy relathe to the
Markd byposchogenicly o ek musces
’ ) ypoechoic reltve o the ol thyod parenchyma
il iposbogencty and yperechoc etive o the anerior neck usces
oechogenicit Same echogenicity 2 tha fthe nomalthyoid paenchyma
it Hyperechoic relatiy i
Orientation (shape)
Anteroposterior diameter < transverse diameter in the
Paallel
transvese pane
p— Mot Ganeer> s aneiinthe
transvese pane
Margin
Soooth Obviously discemible snooth edges Requlr, cirumscrbed
Trregular Obviously discemible, but non-smooth edges with Infiltrative, non-smooth,
spicaton o micalobulators aged edges, lobulated
Poory demarcated margn, hich cannt be obviousy W
gl dimymnrimd from :e adjacent thyroid tissue Y
chogenc foci (alifations)
Puncateechognic foci Puctate (s 1 ) hyprechoic o withi thesolid
(micoclcfitions) comporent of 2 nole
P g -1 ) o vt e scotc (L
shadowing
) Pt e pecic e surmdig e L
i caldfaton odle margin with o without postrr shadowing il

(complee o incomplete)
Intacystic echagenc foc with  Intcystic echogenic oc showing cometlke
comet-tail artifact echogenc il
US = ultrasonogaphy

Korean J Radiol 2021;22(12):2094-2123

/

Algorithm of the 2021 K-TIRADS for malignancy risk
stratification based on the US features

Suspicious US feature
+ Punctate echogenic foci (microcalcifications)

g m:lule + Nonparallel orientation (taller than wide shape)
+Irregular margins

Y v

Solid faalvac - Iso-/hyperechoic spongiform
hypoechoic It e - Partially cystic with intracystic echogenic
Eo/peteEue foci showing comet tail artifact
l - Pure cyst

Any suspicious Any suspicious

US features* US features*
Yes No Yes No

susH;;iggon In:::;i?;:te susL;iXOn (K]B'IER”A‘?IE 2
(K-TIRADS 5) (K-TIRADS 4) (K-TIRADS 3)

Korean J Radiol 2021;22(12):2094-2123

~

-

Punctated echogenic foci (microcalcification)

Irregular margin

Nonparallel(taller than wide nodule)

\_

- Zyas 30 g4t
Malignancy risk of thyroid nodule and biopsy size threshold
Suggested Nodule Size Threshold
Gategory Bz Malignancy Risk (%) for Biopsy*
Jiah suspici Solid hypoechoic nodule with any of the three suspicious US
g SUspicion features (punctate echogenic foci, nonparallel orientation, > 60 >1.0cm'
(K-TIRADS 5) R .
and irregular margins)
1) Solid hypoechoic nodules without any of the three suspicious
Intermediate suspicion s
(KTIRADS 4° g 2) Partially cystic or iso-/hyperechoic nodule with any of the 10-40 >10-1.5cm®
three suspicious US features
3) Entirely calcified nodules'
Low suspicion Partially cystic or iso-/hyperechoic nodule without any of the 310 220
(K-TIRADS 3) three suspicious US features :
1) Iso-/hyperechoic spongiform
Benign 2) Partially cystic nodule with intracystic echogenic foci -
3 Not indicated**
(KTIRADS 2] and comettal atifct : o
3) Pure cyst
No nodule
ML= -
(KTIRADS 1) FNA HOjH25
1. Extrathyroidal tumor extension
2. Cervical LN metastasis
3. Distant metastasis from thyroid cancer
\ Korean J Radiol 2021;22(12):2094-2123
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68

ATA nodule sonographic patterns and risk of malignancy.

High
Suspicion
>70-90%

Intermediate
Suspicion
1020%

Low
Suspicion
5-10%

Very low
Suspicion
a%

Benign
<%

Thyroid. 2016 Jan 1; 26(1): 1-133.

/

~

K-TIRADS 5

K-TIRADS 4

J Korean Soc Radiol 2020;81(3):530-548

~

/

Example 1.

=  K-TIRADS 3

J Korean Soc Radiol 2020;81(3):530-548

/

N

Management of thyroid nodule based on FNA results
and US patterns

FNA Diagnosis US Pattern (K-TIRADS)

Nondiagnostic High suspicion Repeat FNA or CNB* within 6 months'
Intermediate or low suspicion Repeat FNA or CNB* within 12 months'

Benign High suspicion Repeat FNA within 12 months
Intermediate or low suspicion US follow-up at 24 months

AUS/FLUS High suspicion Repeat FNA or CNB* within 6 months'
Intermediate or low suspicion Repeat FNA or CNB* within 12 months'

US surveillance' or molecular test
FN/SEN All nodules Diagnostic surgery (lobectomy)*

Suspicious for malignancy

Malignant

High or intermediate suspicion
Low suspicion

All nodules

US surveillance* or molecular test
Surgery

Repeat FNA or surgery

Active surveillance'

Surgery

Active surveillance'

Korean J Radiol 2021;22(12):2094-2123

~

(F2 savylL-)i



06

pUNOSEII|N [BIIUI)D JO UOIIBPOSSY URBIOY 3Y]

2. Parathyroid

\_

Surgical variations of locations of the parathyroid adenomas

* Round or oval
* Homogenously hypoechoic echo
* Echogenic capsule, Hypervascular

Ultrasonography 34(4), October 2015, 268-274

Surgical variations of locations of the parathyroid adenomas

L R
Thyroid gland
10.5% (n = 24) e
Parathyroid
glands ™
33% (n=78y"
—37.7%
(n=89)

Back view
Ectopic: 7.4% (n = 18)

World J Endoc Surg 2015; 7 (1):1-5.

/

Case 1. 45/F. AT SH5| 2ZHE hypoehoic mass

Ca (total/ionized) : 10.5/5.1 mg/dL, iPTH 213 pg/mL
Vit D: 29 ng/mL
BMD: FN Z-score -1.2, L Z-score -0.5

~
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Thyroid nodule

Composition| i Partialy i ErfiEh
Echogenicity hypoechoic Tso-/hyperechoic - Partially cystic with intracystic echogenic
foci showing comet tail artifact
l - Pure cyst
. N A N PEF
ny suspicious ny suspicious . |
1S features* 1S features* Nonparallel orientation
Irregular margin
Yes No Yes No
High Intermediate Low Bengi
suspicion suspicion suspicion K {;EI]JI; )
(K-TIRADS 5) (K-TIRADS 4) (K-TIRADS 3) (ks )
ROM >60% 10-40% 3-10% <3%
FNA~ >1.0cm >1.0-1.5cm >2.0cm Not indicated

4 )
Exceptional recommendations for FNA

* Nodules with poor prognostic features

¢ Cervical LN metastases

* Obvious gross ETE to adjacent structure

* Trachea, larynx, pharynx, RLN, or vessel

¢ Confirmed distant metastases

* Suspected medullary thyroid cancer

Biopsy should be performed regardless of the size

\ Korean J Radiol 2021;22(12):2094-2123
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Nearly Right Angl of Unclear Acute Angle

Intermediate Risk Low Risk

Obtuse Angle

Gross ETE to trachea, Obtuse angle o sk

Ghai et al, Insights Imaging. 2021;12:130

CHSHIY 2 3 Tetel H24g] EASE el

N
K

US-guided FNA

* Real time US
+ High accuracy : 69-97%
+ Sensitivity : 88 %, Specificity : 90.5 %

+ False negative rate : 0-5 %, False positive rate : 0-5.7%
* Safe
+ Qutpatient basis
+ Cost effective method

* No anesthesia

/
CHBHIY 2 3T4otel H248) EASE e

K-TIRADS 5, small (> 5 mm and < 1 ¢cm) nodules \

Gross ETE to trachea, Obtuse angle Gross ETE to RLN, Protrusion into TE groove

- Biopsy is recommended

Basic FNA technique

» 21~27 gauge

(U5 3= =24 4Rt

rir

,Molot e 32 72 Hhs)
* To and fro motion

* No negative pressure(capillary technique)

» 1/3 of hub->stop

*  slide smear: even powen, drying artifact

anti-coring needle
Aluminum hub

Polypropylene hub

Ultra-sharp, tri-bevelled,
Stinless steel cannula

or liquid based cytology

/
CH$1OIY 2 THEHD) M248] EAI e
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Sterile drape
for probe

95;“'8\}12:.0!

for fixation

[ A%

1

/ Slides
TR o
276 needles ‘\.,_}L_}‘ L-JL"

Pencil wri{mg

Clinical Ultrasound Vol. 5, No. 2, November 2020

USHOIM 2 TSR] A248| EAI% el

+ Whirling motion was applied gently 10

to 15 times for 10 seconds

+ Constant needle tip visualization, as the

needle tip remains in the same location

+ Effective and safe, especially in difficult

biopsy situations

Ultrasonography 40(1), January 2021
CHEQI42 31429 248 2|l

4 N
FNA technique(direction)

(b) Perpendicular Approach

(a) Parallel Approach

Figure 5: (a) Needle is introd llel tothe
transducer; transverse/axial view.

view; (b) needleis d perpendicular to the

\. /
e N
= B07] floiM =

Blood contamination =

* Minimum negative pressure(capillary technique)

* Liquid based cytology

cyiopy AT M2 Y ek

RITES | vi2

| [22id

v iZ2

VN4 POPIND-SN [c R E2k
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N

FNA 10% & H| ZISHH Z 3}

->Core needle Bx 1 2{(H|ZICHE At £| A3} 2~5%)

CH8HIY 2 3 T4etel H248] EASE el

-~

Figure 5. (A) Inside the nodule, discriminate hyperechoic nodule can be seen. (B) After drinking soda, nodule became more hyperechoic (arrow),
suggesting esophageal diverticulum. Later, esophageal diverticulum was confirmed by barium esophagography.

Clinical Ultrasound ZOZO;S:AW

2 o0lgtx o= 24

|Ad (Killian-Jamieson diverticulum/ Zenker's diverticulum)

e

(Thyroid pyramidal lobe)

X2 Qlst S U(Artifact related with muscle interface)

CHeHI 2 30| M248] 27¢athel

N

IBHI= == 1302l 13SERBiE] Hy20e
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Osteophytes mimicking calcified thyroid nodules
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CHeHI 2 30| M248] 27¢athel

-~

The thyroid is richly supplied with blood vessels, with a blood supply

almost twice as rich as that of the kidney.

Three main arteries supplying the thyroid gland:

superior thyroid artery

= Superior thyroid artery

* Inferior thyroid artery pmonivet

* Thyroidea ima artery internal jugular vein

‘middle thyroid vein common carotid artery

inferior thyroid artery.

trachea
inferior thyroid veins

brachiocephalic vein
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Posterior view

Anterior view
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US-guided FNA
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® Normal Anatomy of Thyroid Gland

® Postoperative Neck US

Anatomy of Thyroid Gland

e - e

\ Sternohyoid  Sternothyroid )
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Zukerkandle tubercle N

(R
Thyroid
- cartilage
\ ) |
T
Thyroid gland
Inferior
thyroid a.
RLN t&
- Trachea
Clinical Imaging 2019;58: 114 J

Blind areas of thyroid gland on US A

—

Tracheal cartilage’™

Upper pole, medial side

Longus collrmuscle

S N S ———

s -~ >
S.Longus collimuscle - sesss
. Esophagus

Spine
Upper pole, lateral side

Lower pole, latéral side

Thyroid Artery

Thyroid Arteries and Nerves

~ OMERR | Cantdcanal
TRV |

[ moy turkcerrahi.com®

WO LD

N

~

* inverted triangular hyperechoic fibrofatty tissue (black arrows)

* hyperechoic fibrofatty tissue (white arrows)
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History taking is important

Rt. Hemithyroidectomy  p¢ Hemiagenesis (1%) )

Agenesi (15%

Lt. Hypoplasia (6%)

Atrophic Thyroiditis

~

L0l
(

\.

Vascular structure mimicking thyroid nodule

Upper brachial plexus trunk ( white open arrow )
Vertebral transverse process ( white arrow )

iy

foh
Pt
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Esophagus

-~

"speckled” echo pattern

Zenker’s Diverticulum Presenting as a Thyroid Nodule

Beth-Ann et al. Thyroid 2010;20(4):439

_/

Contents

® Postoperative Neck US
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US examination after Total Thyroidectomy

113.3. 3% 230k

34 TG 44 5 198 2439 A
3 A% Aol9mEe Wb 994 A
3 29N A A4 |

US is a very sensitive modality for detecting
abnormal LNs and masses in the thyroid bed

113.4, 280 QL8 MAEAZAM(fine needle
aspiration, FNA) %
HEEAHNY-2YNI22AAN

344 A P e84 AL 3 3%
Holgio] 2EutoAf sl B9
237 HE5F ANRARNE A% &
Siet. g 2

1348, A A a9l A o 3%
Aoy o] 25l s B9
2 fiesh ARFAAA oA
WIAZZERHAE A%T + 9t 2

)

2024 Ttz Mote] Moty g Aok
Int J Thyroidol 2024 May 17(1): 21-Z9j

N

F/58, Total thyroidectomy 7 years ago

Killian-Jamieson diverticulum (lateral esophageal diverticulum)

Ko MS et al. AJRY194, June 2019/

\.

US examination after Total Thyroidectomy

Recurrent
thyroid
cancer

Benign

Immediate postsurgical
period

1. infiltration of thyroid bed
2. subcutaneous fat

3. suture material

4. hematoma

reactive LN

Remnant I Post
thyroid
tissue scar

"\ operative

Granuloma

Y

\_

Neck pain within 1 week after thyroid surgery

iz

ret

foh
b
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/FI52, Anterior Neck Swelling after thyroidectomy POD 1-2 weeks

4 Benign Conditions Mimicking Local Tumor Recurrence :
Postoperative Scar

Multiple internal echo -
configuration or to decrease in size

YO

Seroma after total thyroidectomy of PTMC
\_ — _

F/23, Rt. PTC with Total thyroidectomy

-7

T3: 1448 ngldl

FT4:146 ngldL

TSH: 0.02 ulu/mL

Anti-TG : 12.28 U/mL
Thyroglobulin : 0.056 ng/mL

Anti-adhesion adjuvant or Artificial acellular dermal matrix

_/

F/50, Total thyroidectomy due to PTC , 4 years ago

ill-defined ovoid hypoechoic nodule
multiple internal echogenic foci

Suture Granuloma

X%

7.4

J Korean Thyroid Assoc
Vol. 5, No. 1, May 2012

Yonsei Med J Vol. 47, No. 5, 2006

IBHI= == 1302l 13SERBiE] Hy20e
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Benign Conditions Mimicking Local Tumor Recurrence : N
Suture Granuloma

Benign Conditions Mimicking Local Tumor Recurrence :
Reactive Lymphoid Hyperplasia

Well-known sonographic characteristics of a well-defined, coffee bean-shaped,
homogeneous nodule with preserved echogenic fatty hilum

N

G0l

Benign Conditions Mimicking Local Tumor Recurrence : Benign Conditions Mimicking Local Tumor Recurrence :
Remaining Thyroid Tissue Traumatic Neuroma

iy

Radioactive ablation remnant thyroid tissue undergoes progressive fibrosis, which | o
appears as a heterogeneous hypoechoic mass and shows no vascularity poh
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4 nodule with oyalyisochoic mass (arrows)
4 with internalhyperechoic strands

fragments of peripheral nerve fibers (arrows)

\.

Benign Conditions Mimicking Local Tumor Recurrence :
Traumatic Neuroma

« AT EE 9F NFAY 30| AR THON 179 N3,
49 ZH50] 34

o HIE11-27%

+ BZNZO| 2402 5| §52 AUIE 0/42AS AT
340 g 39z 98

JOURNAL OF CLINICAL ULTRASOUND VOL. 37, NO. 4, MAY 2009

34 H3}{cystic change)

24 T2 Y2(4312) (ecnogenc foci
(calcifications))

IHY 03 Ha(zA4/0/2E)
(cortical hyperechagenicty (focel/
diffuse})

4¥4 2% WE(ebnormal vascularity
(perioneral/diffuse))
02y 823 1039 ¥CE 20 ¥y EY ¥2
(indetermnate)®  THES] 44(oss of echegenic hilum
and hilar vascularity)

a ZEAAM O} 3 o™ mILE 95 I
et axtolA 2o "ItE 9fet
A H 2 C =
Q& 7w 2R e UEHEM 7|E
k] 230 e TN JIF
94 gy 4y 9y A7 & otk Zdete A K 9N 48 § dUAdE EMsts >3-6 mm (US E=
(suspicicus)’ A2(any of four suspicious features)  ZS(any of three suspicious CTHANY ©3)
features)

94 BiE(cystic change)
3|8k (calc f cation)

Lot 01248 Holz 2952
RE(F4H/0/2H) (strong
(focal/diffuse) or heterogenecus

ennancement)

N2 20X 20 B4 B HHY S5 mm (US E&
23529 AM(loss f hiler fat and ~ CTIAY )
vessel enhanceme

>4
oz
ox
Ho
1
=
IR
e
SRS
rlr =

¥y 7Y P2E D039 BEE E E= Yy EY 2R = EE 29 g dg 4z
(probetly O] RX/H0f °‘°1° hoganc hilum — ZHZZ0| SAZ0 %S (oresence of
benign)’ or hilar vescularity) hilar fat cr vessel enhancemsnt anc
no suspicious CT features)
0 RN 4N FH0L 012 BET A Q9% A0 Ayl 234 SHO| O RE YIS EE’%’ 'y EEo|L}
UY FY YO R0 BFEN Y YDE 9Y Y3 A0 YOBM AUR0L HER0| BEHE 3R 44 3% guEe
254!
2024 (RS BYNEY T2 200
Int J Thyroidol 2024 May 17(1): 21-29

Local Tumor Recurrence

marginal irregularity

Punctate echogenlc foci (mlcrocalclflcatlon)

US Characteristics of LN
I "

short/long axis <0.5 > 0.5
Shape ellipsoid round
Jugular deviation or compression - +
Microcalcification - +

Cystic Necrosis - +
Vascularity central Chaotic/peripheral
Hilar line

fISx~icish] 202
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Indeterminate LN

+ Absence of a hilum and at least one of the following characteristics:
@ round shape

@ increased short axis

28mminlevel lland 25mmin levels lll and IV
(3) increased central vascularization.

Eur Thyroid J 2013;2:147-159

HERE] 23 RRE e NN 7IF
NZy 3n¥ D029 3N BN YY £Y 22 AYdEd BIE RN BY BY @nd >6mm (US EE

(inosterminzte)®  ME1Y A% (loss of echogenic hium  Z%Z2e A4{oss of ailar fat and
and hilar vasculerity) vessel enhancament)

CTHA2 ©3)

2024 Tist2 A MSS| 2t ot
024

gofot
Int J Thyroidol 2! 1701):

n

V\JF>‘

g4 =i}
Ma -29

Metastatic LN

Singapore Med J 2014; 55(4): 177-1y

Benign reactive LN

k Singapore Med J 2014; 55(4): 177-183

a ‘
Summary

* Neck US: simple, noninvasive, highly sensitive tool for FU
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1|12 A3M 2 Normal Variants

LR

S| of o

- HXETQ 7|2 G4 (Window)

IVC + SVC

Right atrium
Tricuspid valve
Right ventricle
Pulmonary valve
Pulmonary artery
Lung

Pulmonary vein
9. Left atrium

10. Mitral valve
11.Left ventricle

12. Aortic valve
13.Aorta

14. Systemic circulation

~ Pulmonary Veins

7 from Lungs

NSOk wWND =

Inferior
Vena Cava —

110
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Basic views of Echocardiography

= 1, Parasternal

= Long axis view

= Short axis view
* 2. Apical
= Four Chamber view

* Five Chamber view

= Three Chamber view

= Two Chamber view \

= 3. Subxiphoid or subcostal

= 4. Suprasternal

RYOT
Septum—— horticarch

Parasternal View

BP 11670 BP 11670

PSAX- AV level

[=]
Iz

SJUBLIBA [BWION & Rivr=le | &
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Parasternal Short Axis View

BP 116170

Tricuspid valve
hortic valve

M L R e

Apical View

BP 11670 . BP 116170

Apical 3 chamber Apical 2 chamber

>

15V2IN |
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Subcoastal View

BP12817

* Motion-mode Echo (M-mode)

BP 116170

Suprasternal View

Amplitude Brightness

BP13082

SpueLieA [BULON 7% vl | LR
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Doppler echo - PW and CW

* Continuous wave Dopp|er (CW) Pu\sed4wave Continuo?swave

|
= Continuous measurement of different :
element

* No depth

* Pulse wave Doppler (PW)

= Measure velocity at certain depth

=* Sample volume

= Low velocity

Beam - Flow angle
{Doppler angle)

6:41D

v :\
) 10° |

AF

PE—

AF = (cos10)v = 98v = 362 = 8% error

>

Doppler echo - PW

« EH 91%19 £ £ 5% (sample volume)
= Velocity without aliasing (2m/s)

= Low velocity at a particular location

= Mitral inflow, Outflow tract flow

RS R

1512l 135=1

=
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o
=
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Obtain Good Image - Probe position

Obtain Good Image - Depth

[=]
Iz

SIUBLEA [BWLON 78 RV Rlc | &
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Obtain Good Image - Gain Obtain Good Image - Time gain compensation
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Obtain Good Image - Dynamic range

Mass-Like Normal Variants

* Normal variant or cardiac mass?

= Artifacts or Dissection Flap?

\\

= Prominent posteromedial papillary muscle

>

SIUBLIBA [BULON 7§ K2vmlc | #1712
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Papillary muscle vs. Lipoma

= Papillary muscle
(Normal echogenicity)

= Lipoma
(Hyperechogenicity)

«

Case 2: 63YO female reffered for LA mass

HHEHYE FE0 01T w2 (HOE ZAZL ST BHEUE
BP 1841

A 120/80

lungs clear

No murmur

NSR
Assessment LA myxoma
Plan admission

echocardiography

Normal Variants of Cardiac structure

= Crista terminalis

= Eustachian valve or Chiari network
= Lipomatous hypertrophy

= Coumadin ridge

= Lambl’s excrescence

* Moderator band

= False LV chord

>

15V2IN |
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Crista Terminalis

= A nodular mass of similar echogenicity with
adjacent myocardium

= Posterolateral wall of RA near the SVC

* Phasic change in size becoming thicker or

larger during atrial systole

Eustachian valve

BP13584 L BP136/84
#*

= A remnant of embryonic valve of IVC

= Posterior margin of IVC

= Leaf-like linear structure

Leﬂ’hepaticvein\ﬁj

s

Crista Terminalis

BP134m8

= 2-3 % of normal heart, A variant of Eustachian valve

* Much more mobile and thinner

* Free floating curvilinear structure in RA

SIUBLIBA [BULON 7§ K2vmlc | #1712
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Coumadin Ridge (Q-tip, Ligament of Marshall)

BP13579.

= A prominent muscle ridge between LA appendage and the LUPV

* Frequently been misinterpreted to be thrombus

BP 10162 BP 101562 W

5VALSALVA
§

= Chord-like structures that transverse the LV cavity

= Attach to the septum, to the papillary muscle, or the free wall of the ventricle,
but not to the mitral valve

s

Moderate band

= Located in the right ventricle
* From the base of the anterior papillary muscle to the ventricular septum

= Part of the right bundle branch of the conduction system

= Prevent overdistension of RV » named "Moderate band”

.
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Various artifacts

Reverbration Refraction

True vs. Pseudo mass

* No distinct borders
* No clear attachment
» Lack of visualization of the density in multiple views

= Contrast or color Doppler dose not respect the boundaries of the
structure

* No hemodynamic significance

s

Table 1 Overview of two-dimensional echocardiographic artifacts

Artifact

Characteristic features

How to avoid

Reflection- and/or refraction-related artifacts

Reverberation o More distant than true object « Decrease gain
o Parallel motion o Alternative imaging planes
« Comet tails/ring down: on straight line
through center of probe
Acoustic shadowing o Pie-like hypo- or anechogenic segment o Alternative imaging planes
« Distal to strong reflector, on straight line « Increase gain/adjust time gain
through center of probe compensation
Mirror artifact o More distant than true object « Decrease gain
« Opposite motion
Refraction artifact » Double image « Alternative imaging planes/avoid

o At same distance from probe

Ultrasound beam property—related artifacts

Side-lobe artifact

Beam-width artifact

Equipment-related artifacts
Near-field clutter

o Linear

« Symmetric at both sides of object

» At same distance from probe (“arc-like” in radial
direction)

« At same distance from probe

 Tue object/Doppler signal outside of imaging plane

« Noise (“clutter”) in near field
 No relation with anatomic structures

“refracting” structure
« Decrease gain

« Decrease gain
« Apply color Doppler

« Adjust focal zone
 Alternative imaging planes

« Apply color Doppler, reducing scale
« Alternative imaging planes

AE

21}o| 7| gA

* Parasternal, Apical, Subcostal, Suprasternal

+ 2 g4 53 DY} HO[= TZE 7|90

=13
=]

f
+ 420 I-2 Doppler (PW, CW)°| HES B0 58
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The evaluation of left ventricular systolic function plays a crucial role in diagnosing and treating heart
disease, making it an essential part of practice in clinical settings. This lecture focuses on the methods

commonly used in clinics for assessing left ventricular systolic function.

1. Importance of Left Ventricular Systolic Function Evaluation

Left ventricular systolic function is a key indicator of prognosis in patients with heart disease, as
decreased function is linked to severe complications such as heart failure and myocardial infarction.
Therefore, an accurate assessment is vital for determining treatment plans. Efficient and reliable

assessment methods are especially important in clinical settings.

2. Traditional Echocardiographic Techniques in Clinical Practice

- M-Mode and Teichholz Method:

M-mode echocardiography is used to measure the linear dimensions of the left ventricle to evaluate
systolic function. The Teichholz method uses this data to estimate left ventricular ejection fraction
(LVEF) by calculating changes in ventricular volume. This method is straightforward, quick, and widely

used in many clinical practices.

- Advantages:
- Provides simple and rapid measurement
- Offers a basic assessment of left ventricular function
- Easily accessible on most ultrasound machines

- Considerations and Limitations:

- May underestimate function in cases of localized myocardial infarction

- Accuracy can decrease in irregularly shaped hearts

122 The Korean Association of Clinical Ultrasound



- Precise alignment and angling of the transducer are important for accurate linear measurement

- Simpson's Biplane Method:

Simpson's biplane method measures ventricular volume in two perpendicular planes to calculate

ejection fraction and is recommended for more accurate LVEF measurement.

- Advantages:

- Reflects actual cardiac anatomy
- Considers wall motion abnormalities and asymmetric structures
- Considerations and Limitations:
- Reliability of the assessment can vary depending on image quality
- Errors may occur during endocardial tracing
- Important to measure from multiple planes to increase accuracy
- Doppler Echocardiography:
Doppler ultrasound is useful for evaluating cardiac output and hemodynamics. It is particularly used
to assess the severity of heart failure by measuring blood flow velocity and the diameter of the left
ventricular outflow tract.
- Advantages:
- Allows non-invasive analysis of hemodynamics
- Aids in prognosis evaluation for heart failure patients
- Considerations and Limitations:

- Requires parallel beam alignment for accurate blood flow velocity measurement
- Significant errors can occur if measurement errors are present

- Caution is needed in measuring the diameter of the left ventricular outflow tract

3. Methods for Acquiring Optimal Images

- Patient Positioning:

Positioning the patient in a left lateral decubitus position can help achieve the best ultrasound

window for clear cardiac imaging.

- Transducer Selection and Placement:

Selecting the appropriate transducer and ensuring it is in firm contact with the patient’s chest is crucial

www.kacu.or.kr 123
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for obtaining high-resolution images. Adjust the transducer’s position to clearly visualize cardiac

structures.

- Optimal Ultrasound Settings:
Optimize ultrasound settings such as frequency, depth, and gain to clearly depict the heart’s anatomy
and function. Adjust settings to enhance endocardial border definition as needed.

- Monitoring Image Quality:

Continuously monitor images in real time and adjust the transducer’s position or angle if the

endocardial definition is unclear, improving measurement accuracy.

4. Clinical Applications of Left Ventricular Systolic Function Evaluation

- Management of Heart Failure:

Evaluating left ventricular systolic function is crucial in determining treatment strategies for heart
failure patients. A decrease in LVEF can indicate the need for medication or device therapy (e.g., ICD,
CRT).

- Post-Myocardial Infarction Evaluation:

Assessing left ventricular systolic function in myocardial infarction patients helps predict the risk of
future complications and guides appropriate treatment planning. LVEF serves as an indicator of

recovery after acute injury.

- Routine Health Examinations:

Systolic function evaluation is used to regularly monitor cardiac function in patients with chronic
conditions such as hypertension and diabetes. Early detection of dysfunction aids in the prevention

and early treatment of heart disease.

5. Conclusion

The evaluation of left ventricular systolic function in clinical practice provides vital information for
diagnosing and treating heart disease through relatively simple methods. Basic echocardiographic
indicators like LVEF are essential for assessing patient prognosis and establishing treatment plans.
These evaluation methods are easily applicable in clinical settings, greatly assisting in patient
management. Accurate assessment and interpretation can enhance patient health and contribute to

the early detection and treatment of heart disease.

124 The Korean Association of Clinical Ultrasound



Isovolumic

relaxation
Ejection Rapid inflow
Isovolumic Diastasis
contraction
| Atrizl systole
1
) |
120 - (:na;flg Artic valve
d - doses
100 4 opens \'\
P

J AVvalve

closes
204 \

Pressure (mumHg)
=

Volume (mL)
=

N

i\-‘ Aortic pressure

Atrial pressure

Ventricular pressure

/ Ventricular volume

Electrocardiogram

Systole Diastole

Systole

Phonoeardiogram

85 (elastic recoil)

« 5EH9I 0[2 (active relaxation)

>4

ry

0|A ATPE

N

%% (atrial contraction )
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» M- mode0iA

M mode%[A] linear method Bt22

*Reservor

*Condui

*Pump
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Prolate ellipse  Biplane area-length

LA Volume (mL) = Dy x Dy x Dy x 0523 LA Volume = M89XATxA2
L

A1 = LAarea, 4-chamber view
A2 = LA area, 2-chamber view
L= LAlength

A4C A2C

M-mode 40|l H|5}0] ZpAS HITHA N FZ0f M

Biplane Area-Length Method

A4C A2C

LA volume = 8/3 m (A1 X A2 /L)

L: shortest of either the A4C or A2C length

B¢ 2 37|

Vomen Men

Relerence] Mildly Molemiely Severely IRtf(-r(-n«-l Millty  Moderately - Severely

range fabaormal - abnormal abnormal | range fabnormal - abnotmal - abnormal
Al dimensions
LA diameter, cm D38 3040 4346 =247 |3040 J4146 4751 =)
LA dameter /B34, cm/n’ 1503 2406 2709 =230 D153 |2426 2728 =30
RA minor-axis dmension, cm D945 4649 50b4 205 2040|4649 A0HE =D
R minor-ass dimenson/BS4, e/’ | 17250 2608 2941 =30 1705|2608 2931 =)
Aiel wea
Lyes, <0120 040 40 ) =0 50 040 x40
Atril volumes
LA volume, nlL D50 836 6370 273 | 188 | 948 6978 =19
LA vy B34, L’ Ned) B33 M0 240 | Dzo| 083 M9 24

\ ASE Guidelines J Am Soc Echocardiogr: 2005 Dec;18(12):1440-63
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Pressure and MV inflow

«— LV pressure

«— LA pressure

MV level0f A Al&%t
PW Doppler o+¥

s24 3 98 (Mitral Inflow) 57

A4C, Mitral inflow PW doppler . .
+ E-wave (peak early filling velocity)

+ A-wave (late diastolic filling velocity)

T + E/A ratio

+ Deceleration time (DT or Mdt) of early

filling velocity

+ IVRT (Isovolumic relaxation time)

+ A-wave duration

Mitral Inflow Pulsed-Wave Doppler
Mitral valve tip AFO[0 sample volumeS $IX|A|70F $tt,

Mitral Inflow Pulsed-Wave Doppler
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Normal Values
for Doppler-derived Diastolic Measurements

Age group (y)

Mezsurement 16-20 140 4160 >0
IVRT (ms) 50 + 9 (32-68) 67+ 8(51-83) 14£7(60-88) 87 +7(13-10)
E/A rafio 188 £ 045(008-278) 153 £ 040 073233 128025078178 096 £ 0.18(06-4.32)
DT (mg) 142 + 19 (104-180) 166 + 14 (136-134) 181 + 19 (143-210) 200 £ 29 (142-256)
Aduration (ms) 13 £ 17 (19-147) 127 + 13 (101-153) 133 + 13 (107-159) 138 + 19 (100-176)
PV §Dratio 082+018(046-118) 098 + 032 (034-182) 121 £02 081-161) 130 £ 047 (045233
PV Ar cmis) 1610 {1-3) 24+ 8(537) B3(172 25+ 0(11-39
PV Ar duration (ms) 66 = 39 (1-144) % + 33 (30-162) 112 = 15 (82-142) 113+ 30 B3-473)
Septal e’ (o) 149 + 24 (10.-197) 165 £ 27(10.1-209) 122 £ 23 (16-168) 104 £ 21(62-145)
Septal ¢'/a’ raflo wu 16+ 05(06-28) 11£03051.7) 085 +02(045-1.25)
Lateral &' (cm/s) 206 +38(13-282) 108 £ 29 (14-25) 164 £ 23 (115:207) 129 £ 35(50-109)
Lateral ¢'/a’ ratio i 19+ 06(07-31) 15.£05 0525 09 £04(0147)

Data are expressed as mean = 8D (95% confidence Interval). Note that for &' velocity In subjects aged 16 o 20 years, values overlap with those
for subjacts aged 2110 40 years. This s because &' Increases progressively with age I chikdren and adalescents. Therefore, the &' velochty s igher
Inanomal 20-yaar-0ld than n a normeal 16-year-ald, which resuts in a somewhat lower average &' value when subjects aged 1610 20 years are
considered.

*Btandard deviations are not included because these data were computed, not directly provided in the original articles from which they were derived.

JASE 2009

Mitral Inflow Patterns & Hemodynamics

Normal Normal LAP  High LAP
Impaired Relaxation

JASE 2009

+ Systolic (S) velocity
« Early diastolic (Ea, Em, E, e') velocity
+ Late diastolic (Aa, Am, A, a') velocity

* E/e’ ratio

972472010 10:44:52
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Tissue Doppler Image

Mitral inflow patterns and
Mitral annulus velocity

Mitral Inflow velocit; .
=\ ,\jvr‘y‘ 19 ;-\\,,.«..,.,_.&.J‘- pa— ) '{-‘r
o B AV i
! y wo
E f r\ Al
A AW Ry
AW, "N kd& \Jh-. v Ak
[ A UL N e b Ll
Mitral annulus velocity ) . )
AR A N NN NS
| § L] ’ v‘ \
\rY Y ~
) A A
Normal Relaxation Pseudo- Restrictive
abnormality ~ normalization physiology

Sohn. JACC 1997

Normal vs. Pseudonormal

+ Presence of indirect evidence
- Valsalva maneuver

Mitral Inflow Mitral Inflow Valsalva |

| l“
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Normal vs. Pseudonormal

Relaxation  Pseudo- Restrictive
Normal  abnormality normalization Physiology

Mitral Valve "\ ‘ g | f{
Inflow £ ‘ g
oM A
...J l\&- b b "_L-
[ A AR B T Lo}
Mitvl IAnlr:;llus . ' . ' 1 i | R
eloci i T et ¥ ' ’
. ,,:,,,{! b ._._‘_r S A -
\fy' |y ot
A A
3
E' < 8.5 cm/sec Sensitivity 88%
E/A <1 Specificity 67%

_/

~

LV Filling Pressure vs. E/E' Ratio

Y=19+124 X o
©7R=087 . LV filling
3| N=60 pressure T
30 +
b4 Mitral E 1
25
£
3
20 +
‘;* Annulus E |
g 15
104 E/E 1
5 T T T T T T

0 5 10 15 20 25 30 35
E/Ea (Flow E/Tissue E)

Nagueh SF, et al. JACC 1997:30:1527, Ommen, et al. Circulation 2000

~

". Filling pressure =

THIA Soe W)

E o myocardial relaxation x filling pressure

N

~

In patients with normal LV EF

1-Average Efe' > 14

2-Septal &’ velocity <7 cm/s or
Lateral e’ velocity <10 cm/s
3-TR velocity > 2.8 m/s

4-LA volume index >34ml/m?

50% o
<50% positive p:i?ti/;e
positive
. . Diastolic
Normal D!aslollc Indeterminate Dysfunction
function
J Am Soc Echocardiogr 2016,29:277-314. /
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Table 4 LV relaxation, filing pressures and 2D and Doppler
findings according to LV diastolic function

Normal ~ Gradel Gradell  Grade Il E, A, DT, e', a', E/e' é@

LV relaxation Normal Impaired Impaired  Impaired

LAP Normal Low ornormal Elevated Elevated
Mitral E/A ratio =0.8 =08 >0.810 <2 »2

Average E/€ ratio <10 <10 10-14 >14 LA V0|ume

Peak TR velocity — <2.8 2.8 >2.8 >2.8
(m/sec)
LA volumeindex Normal Normal or Increased Increased
increased TR VmaX
Consider CAD, or
proceed to diasiolic
stress test

(- LAP indeterminate if only 1 of 3 parameters avallable. Puimonary vein S/D ratio <1 applicable to conclude elevated LAP in
patients with depressed LV EF)

J Am Soc Echocardiogr 2016:29:277-314, ) K )
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4 Arrhythmia: Effect on Echo \

« Difficulties / Inaccuracies in evaluation

» Systolic function (Volume and EF)

* Diastolic function and LV filling pressure

* Highly variable pattern of mitral inflow, E and A wave fusion

* Valvular Disease: Stenosis / Regurgitation

gto) 2 giotel H24) 2 He

EF: Ejection Fraction, LVFP: Left Ventricular Filling Pressures, AF: Atrial Fibrillation, LAA: Left Atrial Appendage

Hellenic Journal of Cardiology 59 (2018) 140-149.

ity 28Tt ARagl 22140
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Initial EKG and CXR

{
4 i
Al i
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|
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| Lol

TEURE R UAVERST
P mm

40 I
rinting inprogress.
OIS 2 ST Alimas g momss

Printing i progress..

Ele: 16.34

RVSP 45mmHg

Initial TTE

BP 90/60

LVEF: 22%
LVEDD: 77mm
LAVI: 130ml/m?2

LHSIIAY % 2THL Y| H24%) 2S5

BP 90/60

B 90/60

Clinical presentation
and Outcome of AF

LV dysfunction / | In 20-30% of AR + Excessive ventricular
Heart failure patients rate
+ Irregular ventricular
contractions
& * A primary underlying
cause of AF

anad ' Frequency in AF ‘ Mechanism(s)
ic or
Sient () Death 1535 foldincrese | Excess moraly
relted o
*HF, comorbidices
+Suoke
@ Symptomatic Stroke 20-30% of allischaeic | + Cardioembolic, or
strokes, 10% of +Relted t comorbid
coprogenic srokes | vascur aheroma
Palpitaions,dyspnoea,
fatigue,
LV dysfuncion | | In2030% of AF | ~ Excessve ventriculr
(Chest tghmess/pain, Heartfalre | patients nte
 effort tolerance, +Irregular ventricular
diziness, syncope, i
L * A primary underlying
cause of AF
Cognitive decline | HR 14/ 1.6 * Brain white matter
INascular (iespecive o stroke | leions, infammaton,
dementia history) +Hypoperfusion,
* Micro-embolism
Depression | Depressionin 6:20% | + Severe symptoms
(even suicidlideaton) | and decreased Qol.

©

+ Drug side efects

Impaired quality
ofife

O,

>60% of patients

* Related to AF burden,
comorbidides,
psychological
functioning and
medication

* Distressed personality
ope

Hospitalzations

1040% annual
hospialization rate

« AF management,
relted o HF, Ml or
AF related symptoms

+ Treatmentaassociated

2020 ESC Guidelines for the diagnosis and management of AF. complications /
CifSHoly 2 STieto) M249) ATl
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AF and LV dysfunction (HFrEF)

* AF and HF frequently coexist.

* They can cause or exacerbate each other through
mechanisms such as

* structural cardiac remodeling,
* activation of neurohormonal systems
* rate-related LV impairment.

» The proportion of patients with HF who develop AF
increases with age and HF severity.

Cetely 2 ot A24l A%t athel

g Echo in AF &

* In AF with rapid ventricular rates, the assessment of LV function

by Echo is often more challenging

* However, Echo should be done even in this situation because
there are many other critical observations that can be made,
e.g. LV size, presence of thrombus, volume status, valve disease,

etc..

* Repeat TTE will often be required to reassess LV function if

sinus rhythm is returned or slower rates achieved.

Cetely 2 ot A4l A1%tathel

a AF and LV dysfunction (HFrEF) a

» When AF causes HF the clinical course seems more
favorable than with other causes of HF (so called

tachycardiomyopathy)

* In contrast, development of AF in patients with chronic HF

is associated with worse prognosis, including stroke and

increased mortality

ClSHoly 2 ool A243) 2A1SHa 0

-~

N

Systolic function evaluation in AF

* Determination of LVEF in AF;
* Using the Simpson method.
* Measurements were averaged over 3 to 5 cardiac cycles.
* Choose cardiac cycle which beat to beat variation is minimal

* Visual estimation can be used in patient with poor echo

window and/or rapid ventricular rate

Uiotl Y 2 SToHe] A24g] EAI%t el
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Diastolic function and
LV filling pressure evaluation in AF

* Doppler assessment of LV diastolic function is
limited by
*variability in cycle length,
« absence of organized atrial activity (loss of A wave)

« frequent occurrence of LAE regardless of filling

pressure.

Cetely 2 Lot A24l A%t athel

Diastolic function and LV filling pressure ‘
evaluation in AF

Table 6 Assessment of LV filling pressures in special populations

Disease Echocardiographic measurements and cutoff values

AR50 Peak acceleration rate of mitral E velocity (=1,900 cm/sec?)
IVRT (<65 msec)
DT of pulmonary venous diastolic velocity (<220 msec)
ENp ratio (=1.4)
Septal E/e’ ratio (=11)

* Septal E/e’ > 11
+ E wave Deceleration Time < 160 msec

* TR Velocity > 2.8 m/sec

UHStoI 2 3ol Hl248] EAISHEThel

|

Table 4 LV relaxation, filling pressures and 2D and Doppler
findings according to LV diastolic function

Normal Grade | Gradell  Gradelll
'LV relaxation Normal Impaired Impaired  Impaired
LAP Normal Low or normal Elevated Elevated
Mitrat-EAratio =>0.8 =0.8 >08t0<2  >2
Average E/¢' ratio <10 <10 10-14 >14
Peak TR velocity — <2.8 <2.8 >2.8 >2.8

(m/sec)
HA-velame-ndex  Normal Normal or Increased Increased
increased

LHSIIAY 2 2THL Y] H{24%) 27 SHETHY

Septal E/e" > 11

ur
E: 10 m/sec, ": 0.6 m/sec E/E'=16.6

UHHI4Y 2 3 TFet9] Hl248] A% S0
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E wave Deceleration Time < 160 msec ‘

139/94

Deceleration time 145 msec

CHEHIY 2 STHOD) H1249] 2AI%t 5T

|

Ventricular Arrhythmia and Echo

* Structural heart disease evaluation
* ARVDc
* DCM
« HCM
* RCMP / Infiltrative myocardial disease : Sarcoidosis

+ Aortic valve stenosis

* Should be focused for prevention of SCD: ICD indication

TR Velocity > 2.8 m/sec

TR Velocity: 3.24 m/sec

139/94

» Advanced diastolic dysfunction with elevated filling pressure
- Diuretics should be considered to lower LA pressure and relieve
symptoms

CHStoIY 2 3ol Hl248) EAISHEThel

LHSIIAY 2 2THL Y] H{24%) 27 SHETHY

|

Complete AV block

« Sarcoidosis
* Infective endocarditis involving Aortic root

» After TAVI, SAVR

UHHI4Y 2 3 TFet9] Hl248] A% S0
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Coronary Territories

RCA LMCA& LAD LCX
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20244 8% 11Y(Y) « A7Y2Y

Segmental Analysis of LV \‘

@ Four Chamber @ Two Chamber
Apical cap Apical Cap

eral

202438 119(Y) - AAY2Y

Wall Motion Grade

Normal

Hypokinesis
Akinesis
Dyskinesis
Aneurysm

/.. TH81A A ST H248) AFEACTHE

Qualitative Scale for Assessment of Segmental Wall Motion

Definition

Normal inward motion and wall thickening (> 30%)

Reduced wall thickening (< 5 mm, < 30%)
Absence or severely reduced wall thickening (< 2 mm)
Systolic outward bulging, associated with thin scarred myocardium

Diastolic contour abnormality with dyskinesis

/‘. CfSIOIA £ Qe H248) ARIEHATAY

2024488 119(8) - YAgTY . . .
o Sequence of Events in Myocardial Ischemia

90% 70% 50%

Ischemia ———>

Chest pain
ECG changes

abnormality

Reduced perfusion

—— Regional wall motion

Diastolic dysfunction

Stress level (HR x BP}—>

20240189 114(Y) - YPIELY

/‘. CHSIOIA £ bS] H248) APISHATY

Qualitative Scale for Assessment of Segmental Wall Motion

Normokinesia ~ Hypokinesia Akinesia Dyskinesia

NNANNAN

Aneurysm

IBHI= == 1302l 13SERBiE] Hy20e
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20244 8% 11%U(Y)  YHY2Y

Differential Diagnosis of RWMA

LBBB
WPW

Pacemaker

Open heart surgery

RV pressure/volume overloading
Takotsubo cardiomyopathy
Myocarditis

Sarcoidosis

RIS AGTINY 248 2S£ ,
W48 LY Y Stress Echocardiography

Stress Loading

Adenosine Stress (Contrast)Echocardiography

Rest MCE

Stress MCE

111 Ischemia

Stress MCE

Normal > Ischemia
R/o Artifact
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Adenosine Stress (Contrast)Echocardiography

Stress

ANONMMIZED
AlHiZED

‘d Uhghol 2 2 Thele] H|24¢) e 2T

2024984 11Y(%) + UAYLY

RV Wall Segments

2 Montetior W: Lateral
Wall:

Inferior
Wall

‘Q THEIOJA 2 8 THOLY) HI24¢) 2AIEHE Y

2024484 11%(Y) - AHY2Y

RCA Territory

Acute marginal br.

Conus br.
PDA

éﬁ ThgtoJAr 2 QT RI248) EAIEHATNY)

20249184 11Y(%) - ¥AYRY

Stunning vs. Hibernating

Myocardial Ischemia
Reperfusion- relief of ischemia
before necrosis occurs

Savers and prolonged Post-lschemia

Myocardial necrosis

Acute Ischemia

Relief of
Ischemia

Perfusion Function Restored Function Viabilty
Perfusion

Chrenic low flow

— /" Repeiive episodad,
of stuming
elabolic adaptaton

No retum of
contractile function

cardium I Nomal Perfusion

Chronic Condition Perfusion

I Normal Function

Recavery of function Hibernating myocardium
(days to weeks) contractile abnormalities, Function
viahility, de-differentiated B + Viability
cells = decreased
= presence of

l Revascularization | Perfusion Function Viability

Eventual recovery of function (can
take weeks to months for
contractile apparatus to reform)
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20244 8% 11U(Y)« AAY2Y

Viability
Anatomical Assessment LV Wall Thickness ~ Conventional Fchocardiography
Contrast Fchocardiography
Cardiac MR
Functional Assessment Contractile Reserve  Stress Echocardiography
Stress MCE
Stress Cardiac MR
Metabolic Assessment Cellular Level FDG-PET
/‘. TS 2 S TR NI248) £H%tETHY
20244 8% 11%() » YAHZ2Y
Viability, Chronic LV Dysfunction
WALL Dobutamine Stress Echocardiography N
TH IC KN ESS Baseline Low dose High-dose Test result

10-20 pg/kg/min 40 pg/kg/min

IN DSE

Normal

>
>

Ec}locardiography n A A Ischemia
Akinesia < 2 mm of n A A Hibernation
EDWT

n n n Hibernation

+ischemia

/‘. U 2 S TS| H249) EAS AT
202449 88 11U(Y)» ALY o . .
Viability, Chronic LV Dysfunction
LV Dysfunction

LV Wall Thickness
In Area of Dysfunction*

«— Echo

Wall Thickness s5-6 mm Wall Thickness >5-6 mm
(Prabability of improvement of LV function <5%) (Probability of improvement of LV function 250%)

4——— LDDEand SPECT ——

I- = -I
Viable | Not viable Not viable | Viable
1 1
1 1
Revastularization | NoRevasculrizatin | Revascularization
1 1

* Al patients need intensive medical therapy by standards of current era I

/‘. ORI A SIS H248) B AT

2024188 119(%) « YT

Viability, Chronic LV Dysfunction

WALL

THICKNESS IHD
IN DSE , | |
Chronic Acute
IDCM Ml

Echocardiograph
graphy Adequatelmage Quality
Complete Wall Motion Analysis

CMR [ MCE/DSE ] [ MCE/DSE ]

Akinesia <2 mm of
EDWT ‘@
SPECT

K
<0
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Fundamentals of Musculoskeletal Ultrasound

~
Patient positioning
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OMERACT Deflmtl ons for Ultl‘ asono gr aphl C P a th 01 0 gl es Table 1. New OMERACT definitions of US-detected pathologies.
. . . Type Description
and Elementary Lesions of Rheumatic Disorders 15 -~ e ——————
ynovitis Presence of a hypoechoic synovial hypertrophy regardless of the presence of effusion

YearS On or any grade of Doppler signal.
Enthesitis Hypoechoic and/or thickened insertion of the enthesis close to the bone (within

2 mm from the bony cortex) which exhibits Doppler signal if active and that may

George A. Bruyn, Annamaria lagnocco, Esperanza Naredo, Peter V. Balint, Marwin Gutietrez,

show erosions, enthesophytes/calcifications as sign of structural damage.

fISx~icish] 202

—
=
=
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. . . K K i Tenosynovitis Abnormal anechoic and/or hypoechoic (relative to tendon fibers) tendon sheath
Hilde B. Hammer, Paz Collado, Georgios Filippou, Wolfgang A. Schmidt, Sandrine Jousse-Joulin, widening, which can be elated both o th presence of lenosynovial bnormal lid
Peter Mandl, Philip G. Conaghan, Richard J. Wakefield ", Helen I. Keen, Lene Terslev, andjor hypertrophy. Doppler signal cun be considered if seen in 2 perpendicular

.\ A N A planes, within the peritendinous synovial sheath, excluding normal feeding vessels
and Maria Antonietta D’AgOStmO, for the OMERACT Ultrasound WOl'klﬂg Group (ie., vessels at the mesotenon or vinculae or vessels entering the synovial sheath
from surrounding tissues). Doppler mode should be used only if the tendon shows
ABSTRACT. Objective. The Outcome Measures in Rheumatology (OMERACT) Ultrasound (US) Working Group peritendinous synovial sheath widening on B mode.

(WG) operates research activities for the validation of US as an outcome measurement instrument Tendon damage Internal and/or peripheral focal tendon defect (i.e., absence of fibers) in the region
according to the Filter 2.0 framework. enclosed by tendon sheath, seen in 2 perpendicular planes; the grade of tendon

Methods. Original publications on definitions and scoring systems for pathophysiological manifes- damage should be assessed in both planes
tations and elementary lesions of various heumatic disorders were reviewed from the onset of the Erosion latra- and/or extraartcular discontinuity of bone surface (visible in 2 perpendicular

WG research in 2005. planes).
Pediatric synovitis Presence of hypoechoic synovial hypertrophy or of abnormal synovial effusion.

Results. Definitions and scoring systems according to new terminology are provided.

Conclusion. We have redefined OMERACT US pathology and elementary lesions as well as scoring
systems, which are now proposed for OMERACT approval for application in clinical trials.
(First Release April 15 2019; J Rheumatol 2019:46:1388-93; doi:10.3899/jrheum.181095)

J Rheumatol 2019;46:1388-93
chpiepy A gmete A28 EHY ek REARIG 248 %0k

4 4
New definitions of elementary lesions New definitions of elementary lesions

Table 2. New definitions of the elementary lesions composing the US pathologies.

OMERACT: Outcome Measures in Rheumatology; US: ultrasound.

Pathology Inflammatory Elementary Lesion Structural Elementary Lesion
Table 2. New definitions of the elementary lesions composing the US pathologies. - - —
OA osteophytes Step-up bony prominence at the bony margin that is visible
Pathology Inflammatory Elementary Lesion Structural Elementary Lesion . ) in2 pﬂl‘pcﬂdll:L!lﬂI planes L i
OA hyaline cartilage damage Loss of anechoic structure and/or thinning of cartilage layer,
Synovitis Synovial hypertrophy is defined as the presence of abnormal anﬂdlgu"regulzlrmes andlor sharpoess of at least 1 cartlzge
hypoechoic synovial tissue within the capsule that is not -
ypoechotc synovia Tsste WITHIn e capsTre Ml 1S 0 Gout DC Abnormal hyperechoic band over the superficial margin of

displaceable and poorly ¢ ssible and that may exhibit
sspracedde andpoorly compressivle al My b the articular hyaline cartilage, independent of the angle of

Doppler signals
. C . . Lo I . . . insonation which may be either irregular or regular,
Enthesitis Hypoechoie increased thickness of anatomical enthesis (i.e., Calcifications/enthesophytes at enthesis, erosions at enthesis ., ) !/ & . ,g
Lo . continuous or itermittent and can be distinguished from the
tendon insertion < 2 mm from the bony surface) that exhibits I y
Doppler sienal cartilage interface sign
L. bP g - Gout tophus Circumscribed, inhomogeneous, hyperechoic and/or
Tenosynovitis Tenosynovial hypertrophy is defined as the presence of abnormal

hypoechoic aggregation (which may or may not generate
posterior acoustic shadow), which may be surrounded by a
small anechoic rim

Gout aggregates Heterogeneous hyperechoic foci that maintain their high
degree of reflectivity, even when the gain setting is
minimized or the insonation angle is changed and which
occasionally may generate posterior acoustic shadow

J Rheumatol 2019:46:1388-93 J Rheumatol 2019;46:1388-93
CHSIOMY 2 3TF0t e A24¢) 27%athel CHSHI 2 3Tt 9l H248] 2% & 0H

hypoechoic (relative to tendon fibers) tissue within the synovial
sheath that is not displaceable and poorly compressible, and
seen in 2 perpendicular planes; it may exhibit Doppler signals

IBI= == 13Vl 13
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Table 2. New definitions of the elementary lesions composing the US pathologies.

New definitions of elementary lesions

Pathology

Inflammatory Elementary Lesion

Structural Elementary Lesion

CPPD fibrocartilage

CPPD hyaline cartilage

CPPD tendon

CPPD synovial fluid

CHSHIY 2 3 Tetel H24g] EASE el

Hyperechoic deposits of variable shape, localized within the
fibrocartilage structure, that remain fixed or move along
with the fibrocartilage during dynamic a
Hyperechoic deposits of variable size and shape, without
posterior shadowing, localized within the hyaline cartilage,
that remain fixed and move along with the hyaline cartilage
during dynamic assessment

Hyperechoic, linear structure(s) generally without posterior
shadowing, localized within the tendon and remaining fixed
and moving along with the tendon during dynamic
assessment

Hyperechoic deposits of variable size, localized within the
synovial fluid, without posterior shadowing, and mobile
along with joint movement and probe pressure

sessment

) Rheumatol 20

-~

New definitions (elementary lesion)

Pathology

Inflammatory Elementary Lesion

Structural Elementary Lesion

Enthesitis

CHBHIY 2 3T4otel H248) EASE e

Hypoechoic increased thickness of anatomical enthesis (i.e.,
tendon insertion < 2 mm from the bony surface) that exhibits

Doppler signal

Achilles Tendon

-

Calcifications/enthesophytes at enthesis, erosions at enthesis

Practical Musculoskeletal Ultrasound

-~

EULAR-OMERACT combined scoring system S
for grading synovitis in rheumatoid arthritis

Grey-scale (a) Doppler (b)

- —

B tvpetopty Connective Tissue

Joitlne QP ol e

RMD Open 2017;3:e000428

B2

-~

9 H242) 2%

New definitions (elementary lesion)

Pathology Inflammatory Elementary Lesion Structural Elementary Lesion

phy is defined as the presence of abnormal
hypoechoic (relative to tendon fibers) tissue within the synovial
sheath that is not displaceable and poorly compressible, and
seenin 2 perpendicular planes; it may exhibit Doppler signals
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New definitions (elementary lesion)

Pathology

Inflammatory Elementary Lesion

Structural Elementary Lesion

A osteophytes

OAhyaline cartilage damage

Step-up bony prominence at the bony margin that is visible
in 2 perpendicular planes

Loss of anechoic structure and/or thinning of cartilage layer,
and irregularities and/or sharpness of at least | cartilage
margin

Metacarpal

New definitions (elementary lesions)

Pathology

Inflammatory Elementary Lesion Structural Elementary Lesion

Gout DC

Gout tophus

Gout aggregates

CHBHIY 2 3T4otel H248) EASE e

Abnormal hyperechoic band over the superficial margin of
the articular hyaline cartilage, independent of the angle of
insonation which may be either irregular or regular,
continuous or intermittent and can be distinguished from the
cartilage interface sign

Circumseribed, inhomogeneous, hyperechoic and/or
hypoechoic aggregation (which may or may not generate
posterior acoustic shadow), which may be surrounded by a
small anechoic rim

Heterogeneous hyperechoic foci that maintain their high
degree of reflectivity, even when the gain setting is
minimized or the insonation angle is changed and which
occasionally may generate posterior acoustic shadow

) Rheumatol 2019:46:1388-93

A B
US cartilage grade L us grade Medial

Grade 0 Grade 0
Grade 1 Grade 1
Grade 2 Grade 2
Grade 3 Grade 3

proximal tibia.

(A) US cartilage damage grades. (B) US osteophyte grades. p = medial pole of the patella, f = medial femoral condyle, t =

Rheumatology (Oxford) 201655:2040-2049
W RESE PR R B

US gout elementary lesions

Ultrasonographic gout elementary lesions

Ultrasonographicelementary lesion  Definition

Double contour sign Abnormal hyperechoic band over the superficial
margin of the articularhyaline cartilage (arrows),
independent of the angleof i andwhich
may be either irregular or regular, continuous, or
and canbe disti the

cartilage interface sign

Tophus [independent of location A circumscribed, inhomogeneous, hyperechoic
(e.g., extra-articular/intra-

articular/intra-tendinous)]

and/or hypoechoic aggregation (amows) (which
may or may not generate posterior acoustic
shadow), which may be surrounded by a small
anechoicrim

CH$1OIY 2 THEHD) M248] EAI e

Ultrasonographicfinding

Unrascnogphy of fest menmrsophaangeal ot oagitudeal vew. m:
metatasal head, p:phasages base.

Clin Exp Rheumatol 2018; 36 (Suppl. 114): 561-567

fIS¥Ficish] 1202
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Aggregates [indep
(intra-articular/intra- tendinous)]

of location 8 hyperechoic foci (arrow) that
maintain their high degree of reflectivity even when
the gain setting is minimized or the insonation
angle is changed, and which occasionally may
generate posterior acoustic shadow

Urasonogaphy of fest metatarscphangeal oot longiuinal view.
metatarsal bead, i phasnges base.
Erosion An Intra-and/or extra-articulardiscontinuity of the :
bone surface (asterisk) (visible in 2 perpendicular
planes)

Uirasonography of first metatarsophalangesl  jont, longtudinal medial view.
m mentaenl head, p: phateges buse

Fig. 1. The OMERACT ultrasound Working Group definitions of the ultrasonographic elementary lesions in gout (12).

Clin Exp Rheumatol 201

o18] Hl24g] EA B0

CPPD disease

Fig. 1. Representative images showing knee ultrasound in CPPD disease. (A) Hyperechoic deposits within the lateral meniscus. (B) Hyperechoic deposits within the hyaline
cartilage. (C) Hyperechoic deposits within the synovial fluid. (D) Hyperechoic deposits within the quadiceps tendon.

Osteoarthrtis and Cartilage o (oo wox |
UfSHIAY 2 STFOTE) H248) EA BT

New definitions (elementary lesions)

Pathology Inflammatory Elementary Lesion Structural Elementary Lesion

CPPD fibrocartlage Hyperechoic deposits of variable shape, localized within the
fibrocartilage structure, that remain fixed or move along
with the fibre ige during dynamic assessment

Hyperechoic deposits of variable size and shape, without
posterior shadowing, localized within the hyaline cartilage,
that remain fixed and move along with the hyaline cartilage

CPPD hyaline cartilage

during dynamic assessment

CPPD tendon Hyperechoic, linear structure(s) generally without posterior
shadowing, localized within the tendon and remaining fixed
and moving along with the tendon during dynamic
assessment

Hyperechoic deposits of variable size, localized within the
synovial fluid, without posterior shadowing, and mobile
along with joint movement and probe pressure

CPPD synovial fluid

J Rheumatol 2019:46:1383-93 /
CHBto}Y 2 310t 1248 271%achel

Power Doppler

WRIST PO GAIN 90

WRIST P GAIN 20 WRIST PD GAIN 65
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Tip: Not Inspecting the Cephalad End
of the Bicipital Groove

S

=Subdeltoid i)ursitis

i8I 2 31409l Hl248] EA %2 Hel
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Biceps tendon

f@'\

Tip: Misdiagnosis of Biceps Tendon Tears

. Com - #6rn long head |
of bicepstendon . ..

Subluxation

Uity 2 31408l Hl248) EA S &Sl

Tip: Not Recognizing
Echogenic Subacromial-
Subdeltoid Bursal Fluid

CHSIQIY 2 3THSLY) M24%) 2%t & 02

Neutral position

T~

g
—

HH

Crass position

UISHIY 2 3Tt 8| H248] 2% 2T

Compléte-tear— -~

S aliibe
-

USHIY 2 S| M248] 27Statel

& Tip: Not Recognizing

Musculotendinous Junction

# Tears of the Subscapularis

Tendon

Macrocalcification
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Supraspinatus tendon

Tip: Misdiagnosis of Tendon Tear
Due to Anisotropy

e Intrasubstance cyst

due to delamination

Uity 2 31408l Hl248) EA S &Sl

Subcutaneous fat

Deltoid muscle
Subacromial-subdeltoid bursa

Supraspinatus tendon

Chep A QT H248 A% ke —— il

Supraspinatus tendon

Tip: Over- or
Underdiagnosis of Tendon
Tear in Severe Rotator Cuff

Tip: Overdiagnosis of
Musculotendinous Junction Tears
of the Supraspinatus Tendon

B c

U814 2 3 TEY9) M248] EAIt T

Griffth JF. Semin Musculoskelet Radiol (2019), Allen GM. Eur J Radiol (20

Supraspinatus tendon

Partial - undersurface/bursal.
Full thickness - from the upper to the lower surface of the tendon.
Complete — when the bone is "bare” and the deltoid sits in the gap where the supraspinatus was.

USIIY 2 30T Y| 4248 22 0H Allen GM. Eur J Radol (203
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Supraspinatus tendon

Supraspinatus tendon” [ USUCIECHEIEY]
the Rotator Cable

RUECURCEION Tip: Underdiagnosis of Small Rim Rent Tears of
the Rotator Cuff Tendons

Uity 2 31408l Hl248) EA S &Sl

Glenohumeral joint

SIS 2 SO A248| 2%t

IO 2 QT H248 BAY A

Full-thickness tear

Gupta H et al. Semin Musculoskelet

nnoff JT et al. Phys Med

USHIY 2 S| M248] 27Statel

Acromioclaviular joint

,?uperlgr cip;ul% V

= -

Fibrocartilaginous disk

Distended capsule
Cortical irregularity joint
Fragmentation

Gupta H et al. Semin Mu

\
AC JOINT \'

Suspicion of full thickness tear in rotator cuff |

Eieyser sign |

diol (2015) Kolla S et al. Semin Musculosk
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lateral antebrachial
cutaneous nerve

supinator - deep.
supinator - superficial

Coronoid fossa
Medial epicondyle
Trochlea

Radial notch of uina
Coronold process

superfical
radial nerve

rachioradialiy”|

Head of radius
Nock of radius
Tuberosity of radius

Tuberosity of ulna

RadioGraphics 2013; 33:E125—ED

== Radiocapitellar and

== ulnotrochlear joints

vty

Longitudinal US image of the t?nn(?tlrtgccir:?ea;rljlgirl]rpage of the

radiocapitellar joint

hyaline cartilage (arrowheads)

Br = brachialis muscle, C = capitellum,
RH = radial head. brachialis muscle (Br). T = trochlea,

\@Graphics 2013; 33:£125-E147 U = ulna, arrowheads = hyaline cartilage. /

hyperechoic anterior fat pad (F) within
the coronoid fossa.

www.kacu.or.kr 157
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Anterior elbow
Short-axis (transverse) US image
(a) Anterior view
Humerus
Radial fossa
Lateral opicondylo Coronoid fossa
Maodial epicondyle
Captulum Trochlea
Head of radius Radial notch of uina
Neck of radius Coronold process
Tuberosity of radius
Tuberosity of uina
Short axis (transverse) US image shows the distal
humerus(*). Note the rounded surface of the lateral
humeral capitellum (HC) and the Vshaped humeral Radius. Una
trochlea (HT). The brachialis muscle (Br) has the
typical appearance of muscle tissue in the short axis.
The median nerve (arrow) is medial to the brachial
artery (BA) and has a fascicular appearance. PT =
pronator teres RadioGraphics 2013; 33:£125-£147

Lateral elbow
o t :‘( A ‘, G

exensor carpiradias longus
GRS ,}

a. Common extensor tendon

- 3
extensdt ww”“"‘w/;// )

mﬂwmgwmcﬂ““_'” 7 f

Normal common extensor tendon and RCL.
Longitudinal (a) and short-axis (b) US images
show a normal common extensor tendon
(arrowheads) originating at the lateral
epicondyle (LE). Deep to the common

‘h’ s
\// e
k) F ol el Ve

i LATERAL VIEW
/J MV RCL ‘/‘j'hlem
- S epicondyle
= f \\)(,\
st/

Nomal structures of the lateral elbow.
Lateral ligaments. AL = annular
ligament, RCL=radial collateral
ligament, LUCL= lateral ulnar
collateral ligament

Lateral elbow

_

" ptensorcirpiradalslongus g
S k\\

7 s brevis =
extensor P "m; / )

extensor dighora™ P

lateral epicondyle

Lateral tendons. The common extensor
tendon includes the conjoined tendon
(extensor carpi radialis brevis, extensor
digitorum communis, and extensor carpi
ulnaris [ECU]) along with the extensor digiti
minimi.

(courtesy of Alissa J. Burge, MD, Hospital for
Special Surgery, New York, NY.

RadioGraphics 2013; 33:E125-E147

extensor tendon is the RCL (arrows in a). RH =
RadioGraphics 2013; 33:E125-E147 radial head

Medial elbow

)
medial

e

— - epicondyle
- ~ Uctp
%
A. J. Burge, 2008

Normal structures of the medial elbow. (a)
Medial ligaments. AL = annular ligament
(a lateral structure), UCL =ulnar collateral
ligament, ant = anterior band (bundle),
post = posterior band, trans = transverse
band

~

\

pronator teres and flexor arp adigi™~ J

medial
el — (h\(oudyle
= ¢
flexor carpiulnarts— Z
peicd® &
flexor ﬂiqﬂoﬂﬂ!\ { e

A.J. B, 2008

Common flexor-pronator mass, which
includes the pronator teres and common
flexor tendon (flexor carpi radialis, palmaris
longus, flexor carpi ulnaris, and flexor
digitorum superficialis).

courtesy of Alissa J. Burge, MD, Hospital for
Special Surgery, New York, NY.

RadioGraphics 2013; 33:E125-E147
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Transducer technique for US of the
medial structures of the elbow. The
transducer is placed in the coronal plane
(long axis) with its cranial aspect over the
medial epicondyle.

common flexor tendon and UCL.
Longitudinal US image shows the hyperechoic
fibrillar origin of the common flexor tendon
(straight arrows) at the medial epicondyle (ME) and
the myotendinous junction (*).

Deep to the common flexor tendon is the slightly
more hypoechoic anterior band of the UCL (arrow
heads), which extends from the medial epicondyle
to the sublime tubercle (curved arrow) on the ulna
(U). Tr = trochlea

RadioGraphics 2013; 33:E125-E147

+ Normal olecranon fossa and distal
triceps tendon and muscle.

+ Longitudinal US image shows the
normal hypoechoic triceps muscle
bellies (Tm) and the more
hyperechoic fibrillar distal triceps
tendon (arrow heads) as it
approaches its insertion approxi
mately 1 cm distal to the apex of
the olecranon (O).

* The posterior fat pad (*) is seen
within the olecranon fossa, which is
bounded by the echogenic contour
of the humerus (H)

RadioGraphics 2013; 33:E125-E147

/

/

\.

posterior elbow

disal triceps tendon

lateral ulnar nerve

|
| Humemso\g‘
/Olecrmon Fossa

LAI|

epicondyle P [ -
epicondyle N i~ Ea::;: e
(A posterior unar Medial picondy
recurtent artery Epicondyle -

Superficial structures of the posterior elbow.
ECRL = extensor carpi radialis longus

Ulna/

(\m

J Radius
|

POSTERIOR VIEW

RadioGraphics 2013; 33:E125-E147

Disorders of the elbow

* Lateral epicondylitis

RIGHT ELBOW CEO LONG,

O'Donnell C, Common extensor tendinopathy (lateral
epicondylitis). Case study, Radiopaedia.org (Accessed on 21
Jul 2024) https://doi.org/10.53347/rD-18316

/

5|0
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Disorders of the elbow

* Olecrenon bursitis

Annals of Rehabilitation Medicine
2016;40(2):310-317.

-~

~

Anatomy- extensor tendons

3 4 5

Extensor policis ~ Extensor Extensor  Extensor
longus,  digtorum indicis  digit

Extansor
policislongus  Extensor Radius  retinaculum
B retinacuum

Table 1
Summary of the anatomy of the extensor compartments of the wrist and is contents:

Extensor

Compartment__Tendons Anatomic Landmark Additional Notes
[ Abductor pollicis longus (APL)  Lateral to the radial Occasionally contains
Extensor pollicis brevis (EPB) styloid process afibrous band
separating the two
tendons.
[ Extensor carpi radialis Radial side of Lister's ~ —
longus (ECRL) tubercle
Extensor carpi radialis
brevs (ECRB)
] Extensor pollicis longus (EPL)  Ulnar side of Lister's Crosses tendons of
tubercle compartment I
v Extensor digitorum (ED) - -
Extensor indics (E))
2 Extensor digiti minimi (EDM)  — —
i Extensor carpi ulnaris (ECU) ~ Between the headand ~ —

styloid process of ulna

\.

Anatomy- hand, wrist bones

-~

\.

Long axis image of the radiocarpal
and midcarpal joints.

Practical Musculoskeletal
Ultrasound-Eugene G McNally

_/
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\.

2. Ulnocarpal joint

Triquetrum

Triquetrum

-~

Proximal interphalangeal joint (PIP) and Distal
interphalangeal joint (DIP) joint

Probe position and sagittal anatomy of the PIPJ
on the dorsal side

Practical Musculoskeletal

Ultrasound-Eugene G MCNW

3. Carpal tunnel

Probe position and anatomy of the
carpal tunnel.

Practical Musculoskeletal

Ultrasound-Eugene G McNaIIy/

\.

Probe position and sagittal anatomy

Probe position and sagittal anatomy of
of the A2 pulley.

the AT pulley

Practical Musculoskeletal

Ultrasound-Eugene G MCNW

1o

Rizly~ flyem | &
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Take home message

+ Elbow basic view
1) Anterior  2) Lateral
3) Medial  4) Posterior

+ Wrist basic view

1) Radio-carpal Joint- Dorsal, longitudinal
2) Extensor tendons- Dorsal, transverse
3) Carpal tunnel- Volar, transverse

+ Hand basic view
1) MCP, PIP, DIP joint - Dorsal, longitudinal

k 2) MCP Jt, flexor tendon-Volar, longitudinal

=S¥ FRBish] Hye0e

IBI= == 13Vl 13
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Anterior Knee ; Extension - Quadriceps

* Anterior
» Vastus lateralis
» Vastus medialis
» Vastus intermedius

s > ReCtUs femoris

ligament . .
(Quadriceps femoris

tendon)

Quadriceps femoris
tendon

» Patella
» Pes anserinus

Anterior Knee

1. patellar tendon and Hoffa's fat pad
2. four components of quadriceps
3. patellofemoral ligaments and retropatellar surface

4. Standard view

» suprapatellar longitudinal
» suprapatellar transverse
» Infrapatellar longitudinal
» Infrapatellar transverse

164

The Korean Association of Clinical Ultrasound
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Suprapatellar: longitudinal scan

* Knee 30% flexion
+ Effusiont synovitis 2&

\.

Quadriceps tendon; anisotropic artifact

Joint effusion & Synovial hypertrophy

Joint effusion Synovial hypertrophy

\.

Qt quadriceps tendon; Fem, femur; A, patella

Suprapatellar transverse
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\.

Normal trochlear cartilage

——

medial facet
Trochica lateral facet

Knee 90 0|4 s
flexion Vastusmedialis & s
- <z Quadriceps-
A Ol Z '-w‘-\ ; :
oo L2 S
35(1.4mm B2 T Cartlage

No Echogenicity Mf

Patellar tendon; anisotropic artifact

Hoffa fat pad (Hfo)

\.

Infrapatellar longitudinal

+ Patellar tendon
+ Prepatellar & infrapatellar Bursitis

‘—Pﬁéﬁar Tendon

Hoffa

Infrapatellar transverse

Deep fascia

Patellar tendon

Deepinfrapatellar bursa .

-

Tibia

IBHI= == 1302l 13SERBiE] Hy20e
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Acute prepatellar bursitis

. OF

o =
IRE ¥T, 92 8

;20

Him
olx

H
=

Housemaids Knee

Inflamed
Prepatellar Bursa

Prepatellar Bursitis

\_

Osgood-Schlatter disease

* Inflammation of insertion of patellar tendon onto tibial tuberosity

Patellar Tendon

*

bursitis

Patellar Tendon

Acute prepatellar bursitis

marked thickening of
prepatellar soft:tissues

inﬂamma‘to;y‘ hyperemia

7

\_

Proximal patellar tendinopathy

* Jumper's knee
« B1EHOI 02 3302 B2 oY £3

Jumper's knee

b oLl
i

eSS
(quadriceps femoris
, muscle)

ang 2
(patella) 1
(pat < ]
mm.;r"

J fibrillar appearance

e
(G2, femur)

- w
ill-defined hypoechoic ___ - A @

£ Patella
Hi

tendinitis)

ez
tellar tendon)

i
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patellar tendinopathies

diffuse tendinopathy
heterogeneous hypoechoic

Patella

Patella

Normal
(2~5mm)

Medial knee

Medial collateral
ligament

» Medial meniscus
* Semimembranosus

* Pes anserinus
‘Semimembranosus » Sartorius

Posterior-medial

:da:t;::scclalsvd > G faCI | |S
| figament . .
v‘" (superficial fibers) » Semltendlnosus

Quadriceps tendon-

Medial pateflar_x
efinacular fibers
Patellar tendon:

Sartorius (cutL
Pes ! /
ansannus{ Graclis (cut)

fondons | comtendinosus LT s
j

| =

Knee joint ligament

Avrticular
cartilage

Anterior\ :

cruciate
ligament
(ACL)

L Posterior cruciate
ligament (PCL)

Meniscus

collateral

ligament Medial collateral /
Patellar
(LCL) ligament (MCL) i
ament
Fibula ¢
Front view Side view
Knee anatomy

pUNOSEII|N [BIIUI)D JO UOIIBPOSSY URBIOY 3Y]

\.

Medial longitudinal view

» Anteromedial corner

+ Hyperechoic Medial collateral Lig.
+ Medial meniscus

IBHI= == 1302l 13SERBiE] Hy20e
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Pes anserine bursitis

* "?'%% aé—itl’ rg'[[H %% k- pesranserinus
. _l?_% LH; *P:g. ?J% ' yperecm: band”

+superficial to tibia
+ Fluid surrounds both gracilis
and semitendinosus tendons

inferior medial
genicular artery

Meniscal extrusion & tear

C extruded andstretches of ‘/:;/

normal appearance e :Q z JiERiscus 4

5 of meniscus ™ .,

Tibia

Tear
of meniscus Tear
of meniscos®

\_

~

Lateral Knee

» ANTEROLATERAL
» lliotibial Band

= POSTEROLATERAL

» fibular collatera
ligament (FCL)

> biceps femoris

Articular cartilage
-—‘ Anterior cruciate ligament

Fibular collateral
ligament

Gastrocnemius
muscle

Surface anatomy of lateral knee

fiotibial tract —— 22 Ractus femoris
N

Long Head (5)

B“”?{snm ead
femoris

Tendon (6) \ lliotbial tract (9)

Patellar ligament (11)

Head o fbula (7) B8 verateral thial uberdle (10)

Gaslrocnemius |
(lteral head) 12) T
U] 8)

Rr

Hu

i
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40
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\.

Lateral longitudinal view (lliotibial band)

* Hyperechoic iliotibial Band
+ Lateral meniscus

Lateral
Meniscus

lliotibial Band Syndrome

tensor fascia latae

lliotibial Band

Runner's knee
Tensor fascia latae Ol AJ%}

lateral condyle of femur and
lateral tuberosity of tibia &

RES st IHCH B
ateral femoral condyle} OF&

E=x
So

s

\_

lliotibial Band Syndrome

7_-‘ -'"/\h-,:
S—— ial band

Tibia

Femur

Lateral(fibular) collateral ligament

% popliteus
Lateral
Meniscus

Popliteus

Lateral
Meniscus

Femur

IBHI= == 1302l 13SERBiE] Hy20e



Biceps femoris
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Fibula

Fibula

LLL
(

Knee Flexion

Hamstrings
cross hip and knee

Biceps femoris

Semitendinosus

Semimembranosus

Gastrocnemius
cross knee and ankle

Popliteus

\.

Posterior knee

» Medial head of gastrocnemius and bursa
» Lateral head and plantaris
v Baker's cyst

\_

Posterior knee transeverse view

: .
& -
Popliteal Semil Iranosus
artery g ~

_ ““Tat head of =%

gastrocnemiu:
= ;m Med. head of

gastrocnemius

+ Prone position & knee extension
+ Baker's cyst

Plantaris

*S‘eyimwbranusu

Cruciate. ﬁg

i
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Baker's cyst

Baker's cyst

Complicated Baker cyst

blood clots

",
S

medial head of
gastrocnemius

Take home message

 SjRBHO 152 Y8(X-T4

» Standard view S HX]
o 25, O, 2E, HULO| WY 2H2 EXt

o EHEXLO| K| #3}0| G2 anisotropic artifact & LAt ; 27HK]
viewd|[ A 2&

=S¥ FRBish] Hye0e

IBI= == 13Vl 13



eIV 2 Lot A48 A%t a0hel

Standard scan of ankle

* Anterior longitudinal scan

* Lateral transverse scan

* Medial transverse scan

* Posterior longitudinal scan

CHHIA 2 3140t e] H248| EA S5 He

www.kacu.orkr 173
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Checklist of ankle US

Anterior Medial Lateral Posterior
Ant. Tibiotalar joint Medial malleolus Lateral malleolus Calcaneus
- . - . Peroneal longus & .
Tibialis anterior Tibialis posterior Achilles tendon

brevis

Extensor hallucis longus  Flexor digitorum longus  Ant. Talofibular ligament

Extensor digitorum Tibialis posterior artery  Calcaneofibular ligament
longus & veins

Dorsal pedis artery Tibialis posterior nerve

N

~

Lateral transverse scan (1)

'ﬁ;u;eal ln/l;g;l; -

Peroneal brevis#® Lateral
malleolus

/
Anterior longitudinal scan

Extensor Hallucis Longus

\.

-~

N, .
Ant. Talofibularligament 9" = *-

v -

-

Lateral malleolus

13172l 13i=lSERBish] V7202
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Medial transverse scan

— Posterior

Posterior

Flexoru Posterior

longus

Medial malleolus

Posterior.

N

~

Standard scan of foot

* Dorsal longitudinal scan
- 15t MTP joint

* Plantar longitudinal scan
- Plantar fascia

\.

Posterior longitudinal scan

N

-~

[

i

i
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Plantar longitudinal scan
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Introduction

* Cervical spine and rotator cuff pathology may present in very
similar clinical patterns

+ Painful shoulder impingement occur in up to 24% of pts with cervical
radiculopathy

+ 1110 pts for cervical radiculopathy have comorbid shoulder pathology

Arch Phys Med Rehabil. 2007;88:1256-1259

* Recently, degenerative cervical spine pathology predispose a
patient to RCT and injury to shoulder negatively influence neck
alignment

J Spinal Disord Tech 2015;30:44-46
BMC Musculoskelet 2009;10:157

CS1OI 2 TetYl H248] EAISHsThel

N

* Thorough knowledge of spine and shoulder anatomy is
essential

« Careful examination and selective diagnostic testing for
accurate diagnosis -> appropriate treatment

012 3101 H249 £ Che

www.kacu.or.kr 177
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History and physical examination

* History taking
* Physical examination
* Inspection
+ Surface anatomy, Alignment, Gait
+ Palpation
* Manipulation
+ Muscle power test, sensory test, active and passive ROM

CHSHIY 2 3 Tetel H24g] EASE el

N

History and physical examination
- 1) Special P/E for the shoulder disorder

Supraspinatus tendon
* Empty can test * Drop arm test

The arm should be fully
; internally rotated with the
thumb pointing to the floor
S

p ‘P//

L y
|
| The patient is then instructed
L to resist downward pressure

applied by the examiner

UfSHIAY 2 STFOTE) H248) EA BT

N

-
History and physical examination Q

- 1) Special P/E for the cervical disorder

Nerve compression and irritation
* Spurling test (foraminal comp.)  + Bakody sign

—

CHeHI 2 30| M248] 27¢athel

History and physical examination
- 1) Special P/E for the shoulder disorder

+ Speed test (for biceps tendon) « Lift off test (for Subscapularis)

\ » \ r//%/Z( [\_ s
\ | ! " S F W
AR Sl
<§} /\w\ \ }‘\‘ L7/ /!
%\\ Vi { // j
=~

CH$1OIY 2 THEHD) M248] EAI e

IBHI= == 1302l 13SERBiE] Hy20e



* O'Brien test (for labral tear)

Jointsfmuscles outof  Acromioclavicular joint
glenohumeral joint  Degeneration
Sprain/subluxation/dislocations

Sternoclavicular joint
Degeneration
Sprain/subluxation/dislocations

Myofascial pain syndrome

Cenvical disc disease
Facet joint syndrome
Cenvical spondylosis
Cenvical instability

Neurologic problems |Radi(ulogathx due to herniated intervertebral dist|

Cenvical spinal stenosis

Neuralgic amyotrophy

Peripheral nerve entrapment around shoulder
joint; suprascapular nerve entrapment,
quadrilateral space syndrome

Cenvical origin

Red flag Malignant tumor
Infection
Fracture

Structures Diagnosis

Glenohumeral joint  Rotator cuff and related structures
(including rotator Rotator cuff tendon tendinosis, tear, rupture
Cuff) Biceps tendon and rotator interval lesion
Calcific tendinitis

Capsule
Painful stiff shoulder
adhesive capsuis

Secondar} adhesive capsul
Labrum/glenchumeral ligaments

Instability

Bankart lesion or Bankart related lesions

SLAP (superior labrum anterior posterior)
Articular cartilages

Osteoarthritis

Cuff arthropathy

Inflammatory arthropathy: rheumatoid arthritis,

spondyloarthropathy

From Han TR, et al. Rehabilitation medicine. 5th ed. Seoul: Koonja Publishing;
2014, with permission from Koonja Publishing [3]

3
e
=z . . . .
: History and physical examination
~ . .
: - 1) Special P/E for the shoulder disorder
* Adduction test (for AC joint)
Citio)y 2 QTiStY| W24 228 el
Structures Diagnosis
Glenohumeral joint  Rotator cuff and related structures
(including rotator Rotator cuff tendon tendinosis, tear, rupture
aff) Biceps tendon and rotator interval lesion
Calcific tendinitis
Bursitis including calcific bursitis
Capsule
Painful stiff shoulder
diopathic adhesive capsulitis
Secondary adhesive capsulitis
Labrum/glenohumeral ligaments
Instability
Bankart lesion or Bankart related lesions
SLAP (superior labrum anterior posterior)
Articular cartilages
Osteoarthritis
Cuff arthropathy
Inflammatory arthropathy: rheumatoid arthritis,
spondyloarthropathy
3
o)

UfSHIAY 2 STFOTE) H248) EA BT

Joints/muscles out of | Acromioclavicular joint \

glenohumeral joint ~ Degeneration
Sprain/subluxation/dislocations
Sternaclavicular joint
Degeneration

Sprain/subluxation/dislocations
Myofascial pain syndrome
Cervical disc disease
Facet joint syndrome

Cervical spondylosis
Cenvical instability

Neurologic problems |Radicu|ogathy due to herniated intervertebral distl

Cervical spinal stenosis
Neuralgic amyotrophy
Feriph al nerve enirapment around shoulder
joint]suprascapular nerve entrapment,

quadrilateral space syndrome

Cervical origin

Red flag Malignant tumor
Infection
Fracture

From Han TR, et al. Rehabilitation medicine. 5th ed. Seoul: Koonja Publishing;
2014, with permission from Koonja Publishing [3].

A
Spinal cord |

Compression
Pinched nerve

Pain, weakness
or numbness

cyiopy AT M2 Y ek

Rlcofrs | ie
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Cervical SNRB C6
~

L

R Intemal Juguiar V.
RS Vagus N
1 Common Caratid A

Posterior Tubercle
Anterior Tubercle

Vertebral A. & V.

S L Sympatheli Tonk
! A\ Longus Colli M.

Posterior ~ haterior

B

Ultrasound-guided cervical selective nerve root block A Fluoroscopy-
Controlled Feasibility Study Reg Anesth Pain Med 2009:34(4): 343-348

Structures

Diagnosis

Glenohumeral joint
(including rotator
aff)

Cervical facet joint

* Injury or inflammation of the cervical facet

-> neck, shoulder pain, and headache
+ Joint in the posterior aspect of the cervical spine
* Functions to provide stability and guide motion

+« Common in patients who have sustained a whiplash injury, trauma to the
neck or undergone cervical fusion

-> The C5/6 and C6/7 cervical facet joint are the most common level injured

CHBHIY 2 3T4otel H248) EASE e

UHSHIA 2 STFOTE) HI248) EH BT

Rotator cuff and related structures
Rotator cuff tendon tendinosis, tear, rupture
Biceps tendon and rotator interval lesion
Calcific tendinitis
Bursitis including calcific bursitis
Capsule
Painful stiff shoulder
Idiopathic adhesive capsulitis
Secondary adhesive capsulitis
Labrum/glenchumeral ligaments
Instability
Bankart lesion or Bankart related lesions
SLAP (superior labrum anterior posterior)
Articular cartilages
Osteoarthritis
Cuff arthropathy

Inflammatory arthropathy: rheumatoid arthritis,

spondyloarthropathy

Joints/muscles out of  Acromioclavicular joint
glenohumeral joint  Degeneration

Sprain/subluxation/dislocations

Sternaclavicular joint
Degeneration

Sprain/subluxation/dislocations

Myofascial pain syndrome
Cervical origin Cervical disc disease

Facet joint syndrome
Cervical spondylosis
Cenvical instability

Neurologic problems  Radiculopathy due to herniated intervertebral disc

Cervical spinal stenosis
Neuralgic amyotrophy

Peripheral nerve entrapment around shoulder
Joint; suprascapular nerve entrapment,
quadrilateral space syndrome

Red flag Malignant tumor
Infection
Fracture

From Han TR, et al. Rehabilitation medicine. 5th ed. Seoul: Koonja Publishing;

2014, with permission from Koonja Publishing [3].
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Structures

Diagnosis

\.

Glenohumeral joint
(including rotator
aff)

Rotator cuff and related structures
Rotator cuff tenden tendinosis, tear, rupture
Biceps tendon and rotator interval lesion
Calcific tendinitis
Bursitis including calcific bursitis
Capsule
Painful stiff shoulder

diopathic adhesive capsulitis

Secondary adhesive capsulitis
Labrum/glenohumeral ligaments

Instability

Bankart lesion or Bankart related lesions

SLAP (superior labrum anterior posterior)
Articular cartilages

Osteoarthritis

Cuff arthropathy

Inflammatory arthropathy: rheumatoid arthritis,

spondyloarthropathy

Jointsfmuscles out of
glenohumeral joint

Cenvical origin

Neurologic problems

Red flag

Acomioclavicular joint
Degeneration
Sprain/subluxation/dislocations

Starnoclavicular joint
Degeneration
Sprain/subluxation/dislocations

Myofascial pain syndrome

Cenvical disc disease
Facet joint syndrome
Cenvical spondylosis
Cenvical instability

Radiculopathy due to herniated intervertebral disc

Cenvical spinal stenosis

Neuralgic amyotrophy

Peripheral nerve entrapment around shoulder
joint; suprascapular nerve entrapment,
quadrilateral space syndrome

Malignant tumor

Infection
Fracture

From Han TR, et al. Rehabilitation medicine. 5th ed. Seoul: Koonja Publishing;
2014, with permission from Koonja Publishing [3]

Calcific tendinitis

Tr%t] 249 EA%tate

* Type | - intratendinous

hyperechoic focus ¢ well-defined
posterior acoustic shadowing

* Type Il - hyperechoic focus with

faint shadowing

* Type IIl - hyperechoic focus with

absent shadow

N

SASD bursa injection

/
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2.1 Ultrasound-guided barbotage

+ Subacromial space and into the
tendon around calcification
(lidocaine 1% and ropivacaine
0.5%)

+ Asingle 18-gauge 1.5-inch needle
+ Using 10mL normal saline syringe

i * After procedure, SASD bursa
injection

CH8HIY 2 3 T4etel H248] EASE el

Jointsfmuscles outof  Acromioclavicular joint
glenohumeral joint  Degeneration
Sprain/subluxation/dislocations

Structures Diagnosis

Glenohumeral joint  Rotator cuff and related structures

(including rotator Rotator cuff tendon tendinosis, tear, rupture Stemoclavicular joint
) Biceps tendon and rotator interval lesion DGQ?“%IIO”. -
Calcific tendinitis Sprain/subluxation/dislocations
Bursitis including calcific bursitis Myofascial pain syndrome
Capsule Cenvical origin Cenvical disc disease

Facet joint syndrome
Cenvical spondylosis
Cenvical instability

Painful stiff shoulder
Idiopathi
Secondary adhesive capsulitis

Labrum/glenohumeral ligaments Neurologic problems  Radiculopathy due to herniated intervertebral disc
Instability Cenvical spinal stenosis

Bankart lesion or Bankart related lesions Neuralgic amyatrophy

SLAP (superior labrum anterior posterior) Peripheral nerve entrapment around shoulder
Articular cartilages joint; suprascapular nerve entrapment,

quadrilateral space syndrome

Osteoarthritis

Cuff arthropathy Red flag Malignant tumor

Inflammatory arthropathy: rheumatoid arthritis, Infection
spondyloarthropathy Fracture

From Han TR, et al. Rehabilitation medicine. 5th ed. Seoul: Koonja Publishing;
2014, with permission from Koonja Publishing [3]

\. /

: N

2.2 Percutaneous ultrasonic barbotage

« Subacromial space and into the tendon
around calcification élldocame 1% and _
ropivacaine 0.5%) (8-10mL of anesthetic)

+ 2-to-3mm stab incision (using 11 blade)

____* Tenex TX2 device demonstrating acoustic
reverberation from oscillating microtip

(using ultrasonic energy to fragment the
calcification and simultaneously flush the
deposit with saline. Facilitating"aspiration of
the deposit)

+ After procedure, SASD bursa injection

CHeHI 2 30| M248] 27¢athel

Sono guided HD, posterior approach

CH$1OIY 2 THEHD) M248] EAI e
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Structures

Diagnosis

Glenohumeral joint
(including rotator
aff)

\.

Rotator cuff and related structures
Rotator cuff tenden tendinosis, tear, rupture
Biceps tendon and rotator interval lesion
Calcific tendinitis
Bursitis including calcific bursitis
Capsule
Painful stiff shoulder
diopathic adhesive capsulitis
Secondary adhesive capsulitis
Labrum/glenohumeral ligaments
Instability
Bankart lesion or Bankart related lesions
SLAP (superior labrum anterior posterior)
Articular cartilages
Osteoarthritis
Cuff arthropathy
Inflammatory arthropathy: rheumatoid arthritis,
spondyloarthropathy

Joints/muscles out of \
glenohumeral joint ~ Degeneration
Sprain/subluxation/dislocations
Starnoclavicular joint
Degeneration
Sprain/subluxation/dislocations
Myofascial pain syndrome

Cenvical disc disease
Facet joint syndrome
Cenvical spondylosis
Cenvical instability

Cenvical origin

Neurologic problems  Radiculopathy due to hemiated intervertebral disc
Cenvical spinal stenosis
Neuralgic amyotrophy
Peripheral nerve entrapment around shoulder
joint; suprascapular nerve entrapment,
quadrilateral space syndrome
Red flag Malignant tumor

Infection
Fracture

From Han TR, et al. Rehabilitation medicine. 5th ed. Seoul: Koonja Publishing;
2014, with permission from Koonja Publishing [3]

Structures

Diagnosis

Glenohumeral joint
(including rotator
aff)

Rotator cuff and related structures
Rotator cuff tendon tendinosis, tear, rupture
Biceps tendon and rotator interval lesion
Calcific tendinitis
Bursitis including calcific bursitis
Capsule
Painful stiff shoulder
diopathic adhesive capsulitis
Secondary adhesive capsulitis
Labrum/glenohumeral ligaments
Instability
Bankart lesion or Bankart related lesions
SLAP (superior labrum anterior posterior)
Articular cartilages
Osteoarthritis
Cuff arthropathy
Inflammatory arthropathy: rheumatoid arthritis,
spondyloarthropathy

Jointsfmuscles outof  Acromioclavicular joint \
glenohumeral joint  Degeneration
Sprain/subluxation/dislocations
Sternoclavicular joint
Degeneration
Sprain/subluxation/dislocations
Myofascial pain syndrome

Cenvical disc disease
Facet joint syndrome
Cenvical spondylosis
Cenvical instability

Cenvical origin

Neurologic problems  Radiculopathy due to hemiated intervertebral disc
Cenvical spinal stenosis
Neuralgic amyotrophy

Peripheral nerve entrapment around shoulder
joint{suprascapular nerve entrapment,
quadiiTaeral space syndrome

Red flag Malignant tumor
Infection
Fracture

From Han TR, et al. Rehabilitation medicine. 5th ed. Seoul: Koonja Publishing;
2014, with permission from Koonja Publishing [3]
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Suprascapular nerve

Lateral

Suprascapular Artery and Nerve
Superior transverse
/ scapular ligament
N

3 Scapular notch
Suprascapular nerve R AP

uprascapular
( artery
Scapular spine |/

|

Pi3
Infraspinatus
muscle
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Structures Diagnosis

Glenohumeral joint  Rotator cuff and related structures
(including rotator Rotator cuff tenden tendinosis, tear, rupture
cuff) Biceps tendon and rotator interval lesion
Calcific tendinitis
Bursitis including calcific bursitis
Capsule
Painful stiff shoulder
diopathic adhesive capsulitis
Secondary adhesive capsulitis
Labrum/glenohumeral ligaments
Instability
Bankart lesion or Bankart related lesions
SLAP (superior labrum anterior posterior)
Articular cartilages
Osteoarthritis
Cuff arthropathy
Inflammatory arthropathy: rheumatoid arthritis,
spondyloarthropathy

Jointsfmuscles outof  Acromioclavicular joint \
glenohumeral joint  Degeneration
Sprain/subluxation/dislocations
Starnoclavicular joint
Degeneration

Cenvical origin Cenvical disc disease
Facet joint syndrome
Cenvical spondylosis
Cenvical instability

Neurologic problems  Radiculopathy due to hemiated intervertebral disc
Cenvical spinal stenosis
Neuralgic amyotrophy
Peripheral nerve entrapment around shoulder
joint; suprascapular nerve entrapment,
quadrilateral space syndrome

Red flag Malignant tumor
Infection
Fracture

From Han TR, et al. Rehabilitation medicine. 5th ed. Seoul: Koonja Publishing;
2014, with permission from Koonja Publishing [3]

Infraspinatus
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Trapezius
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dsM X 21} Clinical Cases of Carotid Stenosis

Disclosure

* None

eIV 2 Lot A48l A%t achel

a \‘
Role of ultrasound in cerebrovascular
disease

* 15% of infarcts are associated with embolic debris and
thrombi originating from atherosclerotic plaques at the
carotid bifurcation.

012 3101 H249 £ Che

The Korean Association of Clinical Ultrasound
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Diameter measurement

‘N method vs. 'E' method

NASCET = (B-A)/B x 100 % stenosis
ECST =(C-A)/C x 100 % stenosis

CC=(D-A)/D x 100 % stenosis

Measuring Carotid Stenosis on Contrast-Enhanced Magnetic
Resonance Angiography: Diagnostic Performance and Reproducibilit

CHgtI 2 3 Tpetel H24g| EA GBS

a4 \‘

Parameters predicting stenosis

» Peak systolic velocity (PSV)
« End-diastolic velocity (EDV)
* Peak systolic velocity ratio

ICA stenosis
(%) cm/sec

Normal <125
<50% <125 < 40

50 -69% 230 40-100 20-4.0
>70% >230 > 100 >4.0

Near occlusion variable variable variable

Total occlusion undetectable undetectable not applicable

OBty 2 3Totel H24g) EA S BT

Diameter measurement

ntima-media thickness: appropriate evaluation and proper
measurement

CSHI 23Tt 0| H248] 2% £

-~

Vulnerable plaque

* Large lipid-rich necrotic core
* Thin overlying fibrous cap

* Inflammatory infiltration

* Neovasculature growth

* Intraplaque hemorrhage

2 5, 30
R#yular pligue

surface

-
““hrregulafpiique
surface

Vascular Wall Imaging of Vulnerable Atherosclerotic Carotid Plagues: Current Statef

of the Art and Potential Future of Endovascular Ootical Goherence Tomograph

CHSHI 23Tt 9l H248] 2% £ 0K
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Coils and kinks
[ \ N j"\
| b
\ \ \ A
A\ N\ & &
C-shaped S-chaped Coiling Kinking
Course course

OBty 2 3Totel H24g) EA S BT

Position

RT:GECA PROX

CHSHI 23Tt 9l H248] 2% £ 0K
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Plaque characterization

RT CCAMID

OBty 2 3Totel H24g) EA S BT

/
Occlusion

Healing of Carotid Stents: A Prospective Duplex
CHBIOPY 2 0L M248] 27%aThel
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Etc...

* Tumor

* Aneurysm
* Fistula
«FMD

* Steal

CHEHOIM 2 SIS A248| EAI% el

_‘-)4_|

$IS0UIG POIE] O SOSE) 0N ISE 2R | B



ofX|dui= X 21}: Clinical Cases of Venous Reflux

2
=l
0

[=3r—Y

==l

~

4 General Considerations for the US Examination
of Veins

¢ Compressibility

- Weaker muscular layer with less
elastic walls compared with artery

- Easily collapse when the vein is
compressed by the transducer

* Valve

- Play an important role in preventing
reflux of venous flow

- Normal flow : Distal -> Proximal,
Superficial -> Deep

k Atlas of Endovascular Venous Surgery, Second Edition 2019,

General Considerations for the US Examination
of Veins

* Vein Blood flow

- Normally anechoic (RBC is not an effective reflector)

- However, blood flow sometimes be seen echogenic within veins, especially
when a high-frequency transducer is used to examine a vein that is close to
the skin surface

- More apparent in slow flow (When RBC aggregation with Rouleaux formation,

creating greater echogenicity) 0.8 975 o
o o

- Should not confused with thrombus. @%’00 ‘o 0® °°<
00 %%, 9‘% ;

B 00% ® 9%

h o i

192 The Korean Association of Clinical Ultrasound
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/Normal Hemodynamics in Vein
* Dynamic pressure
- Pumping action of heart

120mmHg (Heart)
- 15mmHg (Venule) = 0-6mmHg (Rt. Atrium)

* Hydrostatic pressure
- Weight of blood column

fom
fight
atium

p = density of blood (1.056gm/cm?)
g = acceleration of gravity (980cm/sec?)
h = distance above a given reference point (cm)

« Static filling pressure

-Elasticity of vein wall

Ex) Height of 6 feet (183 cm)
Right atrium- ankle is 120cm

' = hydrostatic pressure of approximately “90 mm Hg”

LEFT SFJ

General consideration in Venous US 2y ¥ E—
4em
* Phasicity B PPy R
With respiration g%%/cz
- Inspiration : Diaphragm {/ Inspiration
- intraabdominal pressure 1 - Leg venous > -> 7=
return

With Cardiac cycle
- Relaxation of right atrium - Decreased

venous pressure - Increased venous flow into Expiraton

e VR

Llegs  Abdomen  Thorax  Ams,
head

the right atrium

XN|$8Y SNOUBA JO S8SBY) [edlul)) :irr
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/General consideration in Venous US

* Spontaneous antegrade flow : action of valve

- flow velocity is dramatically augmented by distal manual

compression or muscle contraction

\_

~N

Inferor
vena cava =A \
Commoniiac />
)
External iac i 0
Internal ffac |
f
/

Profunda
femoris

Profunda
femoris

Popiteal

Small
saphenous

D~ Anterior
tibial

Anterior tibial Posterior

tibial

Lateralimargina
Latera
marginal
Doal oo Deep plantar
venous arch 2

venous arch

Medial  Posterior

. Mediallateral
marginal  tibial

plantar
Anterior Posterior

Venous Anatomy

SAPHENOUS CANAL CROSS SECTION

Communicating
vein

Epidermis o

S Accessory
saphenous vein

1

Dermis—|

Superficial
compartment

Subcutaneous

tissue 7| // [~ Posterior

accessory
great saphenous
vein

Saphenous
canal

"

Deep
compartment
1

\Saphenous
fascia

Muscle —]

Great
saphenous vein

Anterior accessory great saphenous vein

Femoral artery Femoral vein  Perforating vein

\_

~N

Legpeoratrs
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o
i
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Callmusce

Deepen
compressed

dutingamuiaion

+ Deep veins can withstand elevated pressure because the fascia in which they exist limits dilation.

* In contrast, the superficial system, surrounded by fat and elastic skin, is constructed for low
pressure.

-> Therefore elevated pressure in the superficial system can produce dilation, elongation, and valve
failure.

Atlas of Endovascular Venous Surgery, Second Edition 2019

/

~

C1: Telengiectasia

C5 : Healed Ulcer

\.

Venous Pathophysiology - Venous Hypertension

Increased venous hydrostatic pressure

.

Antegrade
progression

Retrograde
flow (reflux)

Endothelial cell

injury

Leukocyte
infitration

1

Endothelial cell Venous smooth
hyperpolarization muscle relaxation

ECM
degradation

Vi sfunclion

Wall dilation

alve dys

Chranic venous disease

-

c1 3
Spider veins  Varicoseveins  Edema

4 C5 Cé
Skinchanges  Healed ulcer  Active ulcer

Phlebology. 2008;23:83&/

-~

Diagnosis - Duplex Ultrasound

Guideline
No. 2. Duples scanning

GRADE of
yecommentintion

Lendlof
evidence

GSV, SSV > 0.5sec
FV, PV > 1sec
Perforator > 0.5 sec, Diameter > 3.5mm

21 We recommend thatin patients with chronic venous discase, a complete history and
detailed physical examination are complemented by duplex scanning of the dezp
and superficial veins. The test is sfe, noninvasive, cost-cflective, and relizble.

22 We recommend that the four components of a complete duplex scanning
examination for chronic venous discase shou'd be visualization, compressibility,
venous flow, including measurement of duration of refluy, and augmentation.

23 We recommend that reflux to confirm valvular incompetence in the uprigh
position of the patients be elicited in one of two ways: either with increased intra-
abdominal pressure using a Valsalva maneuver to assess the common femoral vein
and the saphenofemoral junction, or for the more distal veins, use of manual or
cuff compression and release of the limb distal to the point of examination.

24 We recommend a cutoff value of 1 second for abnormally reversed flow (reflu) in
the femoral and popliteal veins and of 500 ms for the great saphenous vein, the
small sephenous vein, the tibial, deep femoral, and the perforating veins.

25 We recommend thet in patients with chronic venous insuficiency, duplex scanning
of the perforating veins is performed selectively. We recommend that the
definition of “pathologic™ perforating veins includes those with an outward flow
of duration of 2500 ms, with a diameter of =3.5 mm and a location bencath
healed or open venous ulcers (CEAP class C5-Cy).

1. Swong

2. Weak

A High
quality

B. Moderate
quality

€. Low orvery
low quality

~

J Vasc Surg 201 1;53:254M

Xn[}ey SNOUBA JO s8sen) [eolul])
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Ultrasound Approach - Deep vein

BY

- Supine or semi-Fowler position
- Reverse Trendelenburg position
. Facilitate venous filling, vein dilation
- External rotation of the hip and
slight flexion of the knee
: Decrease muscle tension
: Good exposing to evaluation deep vein of
medial thigh, popliteal fossa, calf

Ultrasonography 2017;36:120-130

DULEV
L12-5
30H2
4em

232dB/C2
F/2/2

IEHI=5=l= 12Vl 13=ilSEFiRkish] Hie0e
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Competent FV Incompetent FV
Losia R 10

FR 27Hz
R1

0
52%
C50
P Low
Gen

58%
| 2500H2
-13 ! - WF 100Hz
cm/s oy 3 Med

LEFT FV

Normal Reflux
e

A -

W:..WMWW rationofReflux
4 3 2 g 0

& 1‘....|..Hl.Rthtlc.F‘(..l....n.‘?5,.“1.‘.

Valsalva Maneuver

Loss of normal phasicity- > Monophasic Waveform

LAS VEIN
FROZEN
196

66DR

- Erect position or Reverse
Trendelenburg position

- Non-weight bearing position
decrease muscle tension

TIS=0.5 MI=0.7 A0=69%

Transmission of respiratory pressure to the vein is dampened or disrupted by

extrinsic compression (mass), proximal deep venous thrombosis (DVT), or
intrinsic luminal narrowing of a more “proximal vein (lliac vein)” j

XN|$8Y SNOUBA JO S8Se7) |BoIUIlD)



Saphenofemoral junction

TEEE———— o peme—————s
= =3 - 'l" e e

I5V2lH 135=iT

RIGHT SFJ E RIGHT SFJ

]
e

LEFT SFJ

sl

“LeFT SFJ

[ ™

I3H1E:

Normal Valve Incompotent Valve

Provocation maneuver - Compression-release method by BP cuff Reflux analysis from SFJ to above ankle GSV

o )
Time 4791 ms, -

TEST 03/15/2015 12:13:53PM  TIS0.4 MI 0.7

111 SEOUL St.Marys Hospital L9-3/VENOUS
FR20Hz s2° 2w
R1 - +19.3 3
Bw &
44%
WF 50Hz
SV1.0mm
3 E LEFT SFJ

3.4em ACL

RIGHT SFJ

P —C
1 Time 4771 ms
11

ol

LEFT GSV.

1D 4O UONBOSSY UB3IoY By

RIGHT GSV BK

[Cu—
1L 048 cm|
ANETT

If A/ ZX| Y Courtesy of RVT 420l
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LEFTSSV

Reflux analysis from SPJ to Above ankle SSV

RIGHT SSV

LEFTSSV

Paratibial Perforator

Ultrasound Approach — Perforating Vein

Inguinal PV

PV of the
femoral canal

Paratibial

- Normally, the perforating veins are not
clearly visible on US.

- When there is a flow disturbance in the
deep or superficial veins or in the case
of perforator insufficiency (C5-6 lesion)

-> dilated and are readily visible as a
penetrating structure through the muscular

fascia

- Posterior tibial PV (known as Cockett perforator)
: posterior accessory GSV - posterior tibial vein in the distal calf
- Paratibial PV : GSV or its tributaries - posterior tibial vein

~N

NAME: DATE: MED. RECH:
SEX:MF DOB_/__L_AGE___ ATTENDING PHY [ Oat |
HISTORY: [ooe Paien ot 1
PREVIOUS DVT.___PULM EMBOLI: ___ ANTICOAGULANTS:___IVC FILTER [ J
New Patients Right Reflux Left Reflux
RIGHTCEAP: 0123456 LEFTCEAP: 0123456 e e e ey
Right | Reflux +/ | Flow: Size | Left |Reflux +- | Flow: Size 68V
C=cont | (mm) C=cont | (mm)
P = phasic P = phasic A
CIV cv
Goer
EV EV
=
CFV CFV
D (mm) D (mm)
PRV PRV GSV  AASV. 68V AASV.
s
Fv 12
POP POP W
PT PT B
PERO PERO
]
Follow-up Patients
RIGHT AND LEFT: There s patency, phasicity, and augmentation of CFV, SFV, DFV, and BTy
‘popliteal vein. All vessels are fully compressible in transverse view. The ibials are well
visualized and patent. Tributaries
Comments:
Gommens
f

GE / GEE Technologst: ‘

XN|$8Y SNOUBA JO S8Se7) |BoIUIlD)
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Ultrasound evaluation before AVF

Statements: Optimal Vessel Size of Artery and Vein
for AV Access Creation

7.5 KDOQI considers it reasonable that while there is
1o minimum diameter threshold to create an AVF,
arteries and veins of <2 mm in diameter should
undergo careful evaluation for feasibility and
quality to create a functioning AVF. (Expert Opinion)

7.6 KDOQI considers it reasonable to evaluate multi-
ple characteristics of vessel quality for AVF crea-
tion (size, distensibility, flow, etc). (Expert Opinion)

* Diameter

+ Vein 2 2.5mm
=)  have not been validated

* Artery 2 2.0mm

Allon M, Lockhart ME, Lil RZ, et al. ffect of preoperative sonographic mapping on

| vascular access outcomes in hemodialyss patients. Kidney Int. 2001,60(5)2013-2020
CHHIA 2 e8] A28 EA S5 THel

200

* There are no financial conflicts of interest to disclose.

/Cﬂ\ A
| hoice)
&

+ Vein 2 2.0mm

¢ Artery 2 1.5mm

The Korean Association of Clinical Ultrasound
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Ultrasound surveillance for AVF

* Maturation by ultrasound criteria

+ Draining vein diameter of >6 mm,
+ Skin-vein distance of <6 mm,

+ Blood flow rate of 2600 mL/min

LOK, Charmaine E, et al. KDOQI clinical practice guideline for vascular
access: 2019 update. American Journal of Kidney Diseases, 2020, 75.4: $1-

OBt 2 3 Tpetel H24g] EA B

Ultrasound surveillance for AVF

* Maturation by ultrasound criteria

+ Draining vein diameter of 26 mm,
+ Skin-vein distance of <6 mm,

+ Blood flow rate of 2600 mL/min

» Postop »

LOK, Charmaine E, et al. KDOQI clinical practce guideline for vascular
access: 2019 update. American Journal of Kidney Diseases, 2020, 75.4: $1-

oy o19) H248] A% e

cntte'y b Firedrn

Cephalic V. Hid Forearn

cntte'v b Firarn

» Postop

Ultrasound surveillance for AVF

* Maturation by ultrasound criteria

+ Draining vein diameter of 26 mm,
+ Skin-vein distance of <6 mm,

+ Blood flow rate of 2600 mL/min

LOK, Charmaine E, et al. KDOQ clinical practice guidefine for vascular
access: 2019 update. American Journal of Kidney Diseases, 2020,

Statements: Appropriate Use of Monitoring/
Surveillance for AV Access Flow Dysfunction

Physical Examination (Monitoring)

13.1 KDOQI recommends regular physical examina-

tion or check of the AVF, by a knowledgeable and
experienced health practitioner, to detect clinical
indicators of flow dysfunction of the AVF. (Con-
ditional/Strong Recommendation, Moderate Quality of
Evidence)

See Table 13.2 for clinical indicators

13.2 KDOQI recommends regular physical examina-

tion or check of the AVG, by a knowledgeable and
experienced health practitioner, to detect clinical
indicators of flow dysfunction of the AVG. (Con-
ditional/Strong Recommendation, Moderate Quality of
Evidence)

See Table 13.2 for dlinical indicators.

LOK, Charmaine E, et al. KDOQI clnical practice guideline for vascular

access: 2019 update. American Journal of Kidney Diseases, 2020, 75.4: S1-
I 4 SIFeY) H242) EAISHETHY
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Surveillance to Facilitate Patency

13.4 There is inadequate evidence for KDOQI to make

a recommendation on routine AVF surveillance
by measuring access blood flow, pressure moni-
toring, or imaging for stenosis, that is additional
to routine clinical monitoring, to improve access
patency.

Note: In other words, monitoring of vascular access is primary, while
surveillance findings are supplementary, and action should not be
based solely on surveillance findings.

13.5 KDOQI does not suggest routine AVG surveil-

lance by measuring access blood flow, pressure
monitoring, or imaging for stenosis, that is
additional to regular clinical monitoring, to

improve AVG patency. (Conditional Recommendation,
Low Quality of Evidence)

Note: In other words, monitoring of vascular access is primary, while
surveillance findings are supplementary, and action should not be
based solely on surveillance findings.
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LOK, Charmaine E, et al. KDOQI clinical practice guideline for vascular

access: 2019 update. American Journal of Kidney Diseases, 2020, 754: S1-
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» Diagnostic Accuracy of the Physical Examination to Detect Stenosis
in the AVF

|General nephrologist (n=11) |

The Agreement beyond chance
between the nephrologists’ P/Ex

and Angiography for the
assessment of AVF dysfunction

6 months of training on conducting P/Ex

e

- Moderate
| Nephrology resident (n=1) |

(Kappa = 0.49; 95% Cl, 0.40-0.57)

Kappa Interpretation
0-20 Sight
21-40 Fair
a-60
61- 80 Substantal
>80 Almost Perfect

Coentrao L, Fara B, Pestana M. Physical examination of
LOK, Charmaine E, et al. KDOQ clinical practce guideline for vascular dysfunctional arteriovenous fistulae by non-nterventionalists: a skill

access: 2019 update. American Journal of Kidney Diseases, 2020, 754: S1- worth teaching. Nephol Dial Transplant. 2012,27(5):1993-199%.
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Table 13.2. Clinical Indicators (Signs and Symptoms) Suggesting Underlying Clinically Significant Lesions During Access Monitoring

Procedure Clinical Indicators

Physical examination or e Ipsilateral extremity edema

check Alterations in the pulse, with a weak or resistant pulse, difficult to compress, in the area of stenosis

Abnormal thrill (weak and/or discontinuous) with only a systolic component in the region of stenosis

Abnormal bruit (high pitched with a systolic component in the area of stenosis)

Failure of the fistula to collapse when the arm is elevated (outflow stenosis) and lack of pulse augmentation
(inflow stenosis)

Excessive collapse of the venous segment upon arm elevation

379
239
360

New difficulty with cannulation when previously not a problem

Aspiration of clots

Inability to achieve the target dialysis blood flow

Prolonged bleeding beyond usual for that patient from the needle puncture sites for 3 consecutive dialysis
sessions

Unexplained (>0.2 units) decrease in the delivered dialysis dose (Kt/V) on a constant dialysis prescription without
prolongation of dialysis duration

Dialysis

LOK, Charmaine E, et al. KDOQI clinical practice guideline for vascular
access: 2019 update. American Journal of Kidney Diseases, 2020, 75.4: S1-

R 2 SO M248) EAIt el
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* Diagnostic Accuracy of the Physical Examination to Detect Stenosis

in the AVF

| Central vein and AVF body stenosis | - Poor

| Interventional nephrologist | =) Inflow and coe?(isting inflow and > Moderate
outflow stenosis -
| Outflow stenosis - Good

Asif A, Leon C, Orozco-Vargas LC, et a. Accuracy of physical

examination in the detection of arteriovenous fistula stenosis.
LOK, Charmaine E, et al. KDOQI clinical practice guideline for vascular Clin J Am Soc Nephrol. 2007:2(6):1191-1194.

access: 2019 update. American Journal of Kidney Diseases, 2020, 754 S1-
O8I 2 S TboY) A24%] EASHaChY
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Surveillance to Facilitate Patency

13.4 There is inadequate evidence for KDOQI to make
a recommendation on routine AVF surveillance
by measuring access blood flow, pressure moni-
toring, or imaging for stenosis, that is additional
to routine clinical monitoring, to improve access
patency.

Note: In other words, monitoring of vascular access is primary, while
surveillance findings are supplementary, and action should not be
based solely on surveillance findings.

13.5 KDOQI does not suggest routine AVG surveil-
lance by measuring access blood flow, pressure
monitoring, or imaging for stenosis, that is
additional to regular clinical monitoring, to

improve AVG patency. (Conditional Recommendation,
Low Quality of Evidence)

Note: In other words, monitoring of vascular access is primary, while
surveillance findings are supplementary, and action should not be
based solely on surveillance findings.

Lt. upperarm BVT

LOK, Charmaine E, et al. KDOQI clinical practice guideline for vascular
access: 2019 update. American Journal of Kidney Diseases, 2020, 75.4: $1-
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P/Ex alone is not sufficient

iS00 Mo

Distal Upper Ara

Ot 2 3 Tpetel H24g| EA £

MG Prox Forears V. Throbus

79 7208

ost of fistulogram and angioplasty

st of AVF declot $1203
ost of surgery to create a new AVF $1558
$1780
$601
$925
586 $0-732 (interquartile range)
54850 $590-6725 (interquartile range)
Mean cost of maintaining a permanent dialysis catheter $3238 $0-3156 (interquartile range)
jper year®

IDiscount rate (costs and effects) 5% per annum

Manns et al”
Manns et al
Manns et al’
Manns et al’
Manns et al’
Manns et al’
Manns et al”
Manns et al’
Leeetal”
Lee et al®
Lee et al”
Canadian Coordinating Office
for Health Technology Assessment’}

AVE, arteriovenous fistulae.

Includes cost of maintaining AVF per year (including cost of fistulograms done for clinical indications and not related to ultrasound screening technique),

"Cost of maintaining a graft per year (including cost of fistulograms, angioplasties and cost of new access surgeries required).
st of maintaining a permanent dialysis catheter (including cost of new catheters required for mafunction, costs of TPA, and cost of treating infections (including
italizatio

Cor
fhospital

ization).

271 41,2108

TONELLI, M, et al. Economic implications of screening strategies in arteriovenous fistulae. Kidney International,
2006, 69.12: 2219-2226.
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P/Ex alone is not sufficient
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* There is still insufficient evidence for regular surveillance using
ultrasound in dialysis patients who have not had any clinical
indicators.

However, ultrasound is still a useful surveillance tool to check
whether the remaining stenosis in patients who already had
problems has worsened or to check the location of the new stenosis.

The rationale underlying AV access surveillance is to detect and
correct stenosis within the AV access before the development of
thrombosis or obstruction, to improve the patency of the AV access
by reducing the risk of thrombosis.
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Pectoral muscle

Anatomy  Mammography

Mostly
glandular
tissue

+Young women
+ Lactation

Mixed glandular
and fatty tissue

* Most common

Mostly fatty
tissue

+ Older women
+ Adipositas
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Glandular
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Glandular tissue

Glandular tissue

4
N

Pectoral muscle
Rib
Intercostal muscle

Malignant vs Benign

Shape

Margin

Orientation
Echo pattern
Posterior

features
Calcifications

Breast cancer

Mostly irregular
sometimes round or oval

Not-circumscribed
indistinct, angular,
microlobulated,
spiculated

Taller than wide, i.e. not
parallel to skin

Hypoechoic

Frequently
posterior shadowing

Small calcifications in or
outside the tumor

Fibroadenoma

Oval or round
sometimes lobulated

Circumscribed
well-delineated

Wider than tall

Hypoechoic
sometimes isoechoic

Sometimes
posterior enhancement

Larger calcifications
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Calcifications
Architectural distorsion
Asymmetries
Intramammary LN

Skin lesion

Solitary dilated duct
associated features
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Mass or normal structure?

Acini Collecting duct

TDLU=Extra-lobular terminal duct + lobule

Lobule=intra-lobular terminal duct + ductule
+ intra-lobular fibrous tissue

/
D81 2 ST H248) EAIS BT

2) Mass
Calcifications
Associated features

architectural distortion/ duct change/skin change/edema
vascularity/ Elasticity assessment /echogenic rind

Lymph nodes
Nonmass
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4 N

While BI-RADS is a quality control system, in day-to-day usage the term BI-RADS refers to the mammography assessment
categories. These are standardized numerical codes typically assigned by a radiologist after interpreting 2 mammogram. This

OHIAOT
RUEEL E50 BA
allows for concise and unambiguous understanding of patient records between multiple doctors and medical facilties."

Xt )g [oF=

= o The assessment categories were initially developed for mammography and later adapted for use with MRI and ultrasound

0)
rElq4o
JHox

findings. The summary of each category, given below, is nearly identical for all three modalities.
Category 6 was added in the 4th edition of the BI-RADS,

g 2L HE2 SXF DAY
0

* BIRAD categoryE 7|T2E 0T,

BI-RADS assessment categories are:

ACR BI-RADS
category

o 0: Incomplete

o 1: Negative

+ 2 Benign

o 3: Probably benign

o 4 Suspicious

+ 5: Highly suggestive of malignancy

* 6: Known biopsy-proven malignancy

An incomplete (BI-RADS 0) classification warrants either an effort to ascertain prior imaging for comparison, or to call the patient
back for additional views and/or higher quality films. A BI-RADS lassification of 4 or 5 warrants biopsy to further evaluate the
offending lesion.”) Some experts believe that the single BI-RADS 4 classification does not adequately communicate the risk of

cancer to doctors and recommend a subclassification scheme:*!

o 44 low suspicion of malignancy, about > 2% to < 10% likelihood of malignancy
o 48; intermediate suspicion of malignancy, about > 10% to < 50% likelihood of malignancy
o 4C: moderate concern, but not classic for malignancy, about > 50% to < 95% likelihood of malignancy

o2 4942,

vomgsem |

Fuosls £ULY T BEA \ /
“ O} _OH |.H 7(2_|-_7<.\TLEA7 -I
EHS MO M40l e || '|-ro-—|2-|— 2l ﬁ‘.f_‘._l'ﬂ_n_le
Efio d% dHEL T= L} AT BN
SE4ze ‘ [as]- /g FMe LA 8 B
0] M8l MY ZAANYA| Btz [—P|zizz. |30 ope oms oww 712 ol O ELED [ECI R WEE] v /o
o8 Bilo, ataEn ua —_— e I @Es 0¥ OAR IR
S W t g o] BuEs e [ eezs]- -
R . = = = == [BYESOT | amadoegioy | BESON | wad | aEE |
YA|, HAR EETH QAT [
B2 BT
HAAZ A ogy infTu] 1) 2D image sonography< 1) 2D image sonography
P —
A il 27128 Tstuel Homogeneous background echctestue - fatt | C Homageneousbectground chotrture
compastions | Comogeneous background echterture - fbraghnculr! composiion. | B Homoseneous Eackgreund echotexurefrogancuat
OReterogenecus background echotertures (0) Heterogeneous background echotexture
" ONo
Masse Oho- Mass
OHIAIZI ol 3 Q©Hto| Hio| oo s CRUCL H oD Sz e @ves OfRy @ 12 H 2 oD S 177 am
'l'tl;‘O c Eo|0”_‘_7’1-ror om—l S l__l Tr|—ro Shepe: Dora\/ur{ounc/mn;maw Shape: (0 Oval/ () Round/ @ Irreqular
L [¢] =] o i
( HE0| Ql= A4 Yo 37| & 9| o CParkNG i Orentaon: @ Pralel/ (] Not pralel
}(| 0" I ES Xf A-||5‘| 7|%) M §|§|- Margin: CCcumser bed/ONot dieumscribed (indstinct/Cangular/Cmicroloaulated/ Jspiuletedy Moy @ Gescbed), it ccineiéd (@ nditiny ) engtar W okl B Sjaed
I o= = . " _ T 3 Echo: 0 Anechoic/ ) Hyperechoic/ (J Complex cystc and solid/ @ Hypoechoic/ [ Isoechoic/
o0 O} 5}k OO OHOIE 2/ Echo: JAnechaic/THyperechol/CICamplex eysiic and salid/THypoecho ¢/lsoechoic/THererogencouse: =
T Tl'tl' 2 T, T 522 Color dogpler 1 mas (sslective): 2 (O Heterogeneous
Er|oo= mahy| & AH . oy i O Color doppler in mas (selectve) : yes
30208 EHOH0 ol0f, 040 [ |oomemtmson
Ol 740 MELIRS ALY 7|43 erotion® | ‘ [
- Lt. x2
M:lOT JELHES AM 7|3 u pesrpion [ "
5 a
o
Calificatons:*| Go SCaldfiation in 2 mass CCldfication outside of 2 mass Dirtraductal calefication |+ Calcations | (J No_ @ Calcication in a mass (] Calcifcation outside of a mass _ () Intaductl calcication
Ductl ONo O¥es Dut @No Oves
dilatatior< dilatation
Ax N2 Ohormal Derlargement (Cbenign / Cpathologicy” " AN (0 Normal @ Enlargement (@ benign / (] pathologic]
2)Di /Descripions 2) D
720 N M2 o™ [Categery 0 ncomplete - Need additional imagirg eveluations: O Category 0: Incomplete - Need additonal imaging evaluation
2= AR BI RADSO'” I"— = OB || otstegery t:egatves O Category 1: Negatie
= OCategery 2: 3enign O Category 2: Benign
[[l'E DiCategery 3: 2robably Benigne D Category 3: Probably Benign
[OiCategery 4: Suspicious CJ4A- low suspicious, (148: moderate suspicicus 4C: high suspicioust @ Category 4: Suspicious (] 4A: low suspicous, (@ 48: moderate suspicious, (0 4C: high suspicious
OCategery 5: Hichly suggestive o° malignangy D Category 5: Highly suggestve of malignancy
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Mzl - M9 - I
ROOM4 [1HEE 1]

AHEST EMX} 7|ZDK |
NHEST EMX} 7| ZDR I
RIS ISPy
SHXST EMA 7| ZDR I




arasternal
Long Axis View
Short Axis View

Four Chamber View
Five Chamber View
Two Chamber View
Three Chamber View

SR 2 ST A48 A% a0

a h
A M 7

- 371(H)%} (5SS, 85)2 BES B = M=
Parasternal position Aplcal position
r 1

S

" ‘ Probe 7} SXY

=hai-] 'g?_}
2 EEI| A
W BNE 97 B,
‘
* Left lateral decubitus
‘UZ TS 92 SUSEN| HUE ¥Y)
\ Japanese Society of Sonographer.
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Tilting

/

Sliding

Angulatlon

Rotation /

Z2H7} 0|02
&o| Ho| E0{Z

£EO|L} 4-5HM £7}2}
% O OE2E X|x[dtn &
*xl.E xxl-

3ol %

g2 as

of w2t A%
24418 S7040]

- A|C3t sternum Off 20{A

- BE%0| YYEAAE 222 oYy

Septum 2 Aortic arch

hortic

Inferior Wa"

Left‘venlricle

1. 854 20| X3
2. AV, MV 7H2H Q£

Doppler Echocardiography

Color doppler & Tissue doppler Pulsed wave, PW Continous wave, CW
I -9 He I -HE Sk 5
e nE 1 #
N E<2m/s A0 E5H &
! “ <9m/s
| I
. i
(=]

1.0 m/sec

3. LV F Ho| HaAsA
Japanese Society of Sonographﬂs/f

\ Tissue doppler image(TDI)

1. PLAX probe =0| ZH

Ideal S/
1. M-mode H&
of mat

2. PSAX Heto| H
g

-M-mode H&

e

o

-2D-modeZ £




¢ec

pUNOSEII|N [BIIUI)D JO UOIIBPOSSY URBIOY 3Y]

E}

=]
[
5
=
=

(sternum)

ZX}E Rotation diA| LV
B (1VSQt LVPW)O| H3list =
z

e,

PLAX (2D & Color)

- RV 20| YOH Shunt, Pulmonary disease,

PSAX B4 &5

$Stl
Yy &
™ A

Pulmonary

IV 512 298 A steN 489502 0/

- MEo| th=g mat AZH(PLAX O A Probe £ AlA%ME2 2 90° rotation)
- AV level O A EHEXIE MHEBZOR tilting, Base -> apex® 0| 5o HA| 2H&

Japanese Society of Sonographﬂs/ﬁ

4. AV & MV - X, 7|5H7HAR, MR)

PSAX-AV level(2D & Color)

1. AV, PV, TV 2%, 7|5 87t
2. Shunt flow 29! - vSD: AV &
- ASD: 1AS(interatrial septum)

\\ 3. TR velocity &9l.

11 rve0e
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o
1Y10

152l 18NS
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PSAX-LV(base, mid, apex)

Mid Apex

Base

+ LV RWMA(Z 24 2 5%0j)

« D-shaped LV 29,
* V7t 8184 & 3tH 52
H

* Papillary muscle(4A], 8A]
* Papillary muscle O] At2tX
| X

9l (Base ~ true apex 7tX|)

J

QEE XY SlHAM OfZf2 0|5
0] 3 0| 2O|Z2 HOH mid level

2y
=

{40] ot Hx|H =3
& &3 CHup tilting)

HEY 7|A| 27 BOICHH (M M5 )
Z2 o M2CHdown tilting)

>
i S
(@)
o
0
Jiok
din

Apical 4
chamber

- PSAX apex level 0 4] =2 [ distal & lateral position & ${%|
- §EAE LAZHE 2EE K| E3ICL (Tilting)

Apical 4,2,3 chamber
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- A velocity: Atrial kick, late diastole

Diastolic function

Mitral |nf|ow Image: PW

Tissue Doppler Image: PW, TDI

{ l‘ I X
\ | AT
W | ‘--f\u‘bm W N
i n

L RN

- BEEH: 2~3mm, MV tip AO| - BE 751: 5~10mm, mitral annulus®Af 1cm 0|
- E velocity: MV open, early diastole W2 SIx

- ¢’ velocity: early diastole(ventricular)
- @' velocity: late diastole(atrial)
- 5" velocity: systolic function

Subcostal view-4 chamber

TR velocity

TR Vmax

TRVmax - CW

HEY £/ = QUM )| (RUEREE A0/ A= B9
=4 X TR Vmax? + 2a/8e}
J4 HSY £57/2: 15~30 mmHg ( < 40 mmHg)

4 2aEek 2~6 mmHg (210 20 mmHg)
012715 B0 JIZ TR velocity >2.8 m/s

\\ * 2740 TR velocity & 7HE =2 =X A&, (RV inflow, PSAX, modified RV view)

Subcostal view-IVC

marker %8

*IVC 27| 57 - RA & IVC AZELI0IA 1~2cm BOT ${X].
*IVC 37| & IVC collapse Bt => A4S A4

11 rve0e
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Gee

Suprasternal view

* Aortic dissection
* Congenital Heart diease
-PDA

-Coarctation of aorta
* Severe AR - holodiastolic reversal flow

Japanese Society of Sonogra phjs/
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LCe

/
Gain & TGC o e,

Gain (Brightness)

Time-Gain Compensation (TGC)

Increases intensity of received echoes at all depths Amplifier with gain that varies with depth (time)

nsates f fenuation
Too ltle gair: foo dark image Compensates for ultrasound attenuation inside fissues

Too much gain: foo bright image

Proper Gain Too Lifle Gain Too Much Gain

=X : https://www.youtube.com/watch?v=alBKhHPPBWg

ety 2 Lot A24l A%t athel

-~

Probe Orientation 1. Selection

Linear Phased array (cardiac)
Probe 55/ 2%
= .
Image depth % 30 o %10em 930-36cm
Frequency 2-5MHz 5-10 MHz 1-5MHz

:mge ‘ - -

ES . B O Tl k=l
Usage Lver, GB, pancreas, speen,  Carotd, VT, thyroid& | Heart, ung, pleura, IVC EN Y 23T HA 28N
kidney-bladder neck, testis, MSK :[H DI_|,|_H ﬂl.g‘kgl (p1 0)

23 1. RN HEo 0 DF Flk, 8¢ X Hf

/
Depth & Focus

Focal zone

Put it where you want to have the best resolution

EX : https//www.youtube.com/watch?v=hg8AuH5GaP4

ety 2 Lot A24l A% athel

ool 2 Mo A24¢] EAI%t el

Probe Orientation 2. Maneuver

Sliding Rotating Tilting

CHSHIY 2 3 Tpetel Hl248] A% ST
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pUNOSEII|N [BIIUI)D JO UOIIBPOSSY URBIOY 3Y]

/

Probe Orientation 3. Marker

YONSEI !
Medical Education Institute

19| A1249 2%t

LV Systolic Function

M-mode echocardiography B-mode echocardiography

4 chamber 2 chamber 4 chamber

2chamber ,,

ol

LV end-diastolic

3-dimentional echocardiography

Uity 2 3 botel A24%] A0S

Rule 1: No WMA

CSHOIA 2 SSR) A248] AT

11 rve0e
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o
1Y10

152l 18NS
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EF:40- 45% Rule 1: No WMA
B = o

BP 10067

CHEHIY 2 STHoFD) A1249] EAI% 5T

R STI H24%l BRI AT

EF: 25- 30%

Cardiac Tamponade

* Tamponade physiology occurs
when the pressure within the pericardium exceeds
the pressure of one or more cardiac chambers.
= IMPAIRED CARDIAC FILLING = DROP OF CARDIAC OUTPUT

\Q; RV
\

N Collapse
Ll
Vv

Ventricular systole Ventricular diastole

+ IVC Plethora
If the IVC is not dilated or
good respiratory variation,

Respiratory
paradoxical
septal motion

RA

Collapse cardiac tamponade is extremely

Pericardial
effusion

unlikely to be present.

< Advance > Respiratory variation of transvalvular inflow using PW Doppler
Exaggerated diastolic reversal of blood flow in the hepatic veins during expiration




0€¢
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BP 11217
HR118

CHRHOIY 2 Sfetel 242 EA!

A 0|E
(movement)

B. 7I2%

(tilting)

Cardiac Tamponade

|§ | an§$2tion)

D. 3|H

% @ (rotation)

TRy ASTI ARAY B SR

ORI A STI H24) A AT

approach

Cardiac Tamponade \ :

o 4

Imaging Windows

:

Suprastemal
approach

Apical approach

Anatomic position
on the body

where an ultrasound
transducer is placed

1. Parasternal
2. Apical
3. Subcostal

4, Suprasternal

oA STIeNYl H249 B TY]

IEHI=5=l= 12Vl 13=ilSEFiRkish] Hie0e
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LEC

Imaging Views

Combining imaging windows and planes

WINDOW + PLANE = VIEW
Parasternal long axis

short axis

4 chamber .

. View

Apical 2 chamber

long axis
Subcostal 4 chamber

IvVC

Anterior

Inferior 4—3-7

q Posterior

< RV, LV (IVS, PW), AV, MV, LA, and pericardial effusion >

ety 2 Lot A24gl A% athel

CHprIy 22 H249) 2% Che )

Supine and Left lateral decubitus position
to bring the heart in direct contact with the anterior chest wall

; —
Indicator toward right shoulder,

3rd to 5th intercostal space,
as close to sternum as possible.

SO A QIIeNYl H249 B0 Y

Aortic arch

18 X http://mjcardio.com/test/test2. html
18 £X https://m.blog.naver.com/PostView.naver?isHttpsRedirect=true&blogld=i-doctor&logNo=221021932750

YONSEI DO
Medical Education Institute

SIS | &lclo

|l srZl YRE
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2. Parasternal - Short Axis - View

Rotate 90 degrees clockwise
in exact location of optimal PLAX view
Indicator toward left shoulder

bty 2 3% H249) 2% Che

Parasternal short axis view

1) Heart Base

PisToey (aortic valve)
_ valve

b Left atriur™

2) Mitral valve

(=

3) LV-base
(chordae) --> dimension £%

AR

4) mid-LV Anterior wall

o\ ".
Y (papillary m.) fe
lrl‘::v P!
muscle

n &
Chordae tendineze :
and papillary muscles. Inferior wall

2. Parasternal - Short Axis - View

A.Cardiac Base

three AV cusps

B. Miral Valvo

Fish mouth

Global LV systolic function, Segmental LV wall motion
RV dilatation and dysfunction and Pericardial effusion

cftrojy A gIierel H249 B0 A Y )

Apical Window

In obese or mechanically ventilated patients,
acquiring interpretable apical images may not always be possible.

Slide the transducer inferolaterally
from PSSA position toward the apex

N &>
Wi
|

OR spleen first and then
slide the transducer cephalad to the apex

citioly 2 STHeFDl H249) AHSETHY

i

of maximum iwlse

\g

A

IEHI=5=l= 12Vl 13=ilSEFiRkish] Hie0e
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o ¢ oo e m

RU

< LV & RV size and wall motion, MV & TV, pericardial
Myocardium, Valve /X2 LV / RV 7-&

True apexE ¥& X0 52 (No foreshortening)

Cetely 2 ot A4l A%t athel

CSHoI 2 3ol H248] A5 Tl

€€ee

(@Desc Ao

LA
PVF\\ LUPV

Inferior
Right Left

Superior

LLPV

fluid >

Inferior

Posterior Anterior

Supeior

Desc Ao @

cftrojy A gIierel H249 B0 A Y

ey L e~

Apical 4 chamber view

28 £X
http://micardio.com/test/test2.html
28 &4
https://m.blog.naver.com/PostView.n
aver?isHttpsRedirect=true&blogld=i
-doctor8logNo=221021932750
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* Apical 2 & 3 Chamber view

pecof the eart

JEX : https;//www.grepmed.com/images/11119/view-pocus-
apical2chamber-anatomy-echocardiogram

JEEH :https://www.techmed.sk/en/echo/view/22/

YONSEI !
Medical Education Institute

< v &RV (free wall), Mv & TV, Pericardial fluid >

CHEHIY 2 STHOFD) A249] ZAI% 5T

Subcostal Window

Advantage : Supine position, Minimal interference

- Hyperinflated lung due to chronic lung disease, mechanical ventilation
(downward displacement of the heart)

- Pericardial tamponade

\‘“\7’ 0

N \

immediately below the xiphoid process /‘ A
with the transducer marker B A 1/
pointed to the patient's left side. i

o)A STierel H249 B0 EY

5. Subcostal - IVC - view

just distal to hepatic vein-IVC junction

90 degrees counterclockwise ||
] OR 2 cm from the IVC-RA junction

so that the indicator is cephalad

Hepatic
Tl O 4

‘ vein
i VL -

A

g Diaphragn

(mmHg)
<15 Near collapse  0-5
Normal Decrease > 50% 5-10
(1.5-23) Decrease < 50% 10 - 15
>25 Decrease < 50% 15 - 20

Dilated IVC &  No change > 20

1YY 2 3 T4et9l Hl248] A% S0 RV

IEHI=5=l= 12Vl 13=ilSEFiRkish] Hie0e
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Gee

a4 ojn|
IVCv CVP
1. 22y - AEy|EY Hn
¥

. ; AN 7HS 412(S0r SiCh (2t
o 42 o o

2 [
IVC Max Diameter a cve 75:‘!'1"'5 ;io‘ §|.)\I5| AOMX| %E.
o — 1 gmslof ot
100% -
i (total collapse) & 2 %ggn—'@% KI’ 'z %% |2|_}X|'01|7'"
1525 >50% 610 k! fr);fj“:fﬂ X o
AlDFA x| Ot iCHK D
i T e 3 MOME - DX e Sy
2 Tamponade & i 1|°‘ oot
2 bt b 4, LHEH - Cor Pulmonale, Severe
»28 o 20 TR O S sty gMS =olct,
(no collapse)

EX : https;//www.slideshare.net/npc592003/ivc-
ultrasound

Cietly 2 Lot A4l A%t athel

. Parasternal long axis > 90’ clockwise - short axis

* Subcostal ; Heart, IVC

Cotely2 ot A4l A% athel

g N

Q2. Suspected CVP (RAP) ?

IVCv CvP
Correlation Between IVC Diameter Plus I and CVP.
VC MaxDameter a o
em) o) |
1o
as (o) i
[ s s 610
1525 < 135
[ >25 <5 0
3
» o olise s

https //www slideshare.net/npc
592003/ivc-ultrasound

gl 2 SToY] A24¢] EAI%t el

SIS | &lclo

|l srZl YRE
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C$1OIY 2 STt H248) A5 Thel

Control Panel (e.g. ALOKA ARIETTA 850 system)

=5
=
<
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=

&

S 2 ST A48
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Ultrasound Modes \‘

A-mode (for amplitude) B-mode (= 2D mode)

M-mode (for motion)

Ot 2 3 Tpetel H24g| EA £

Control Panel (e.9. ALOKA ARIETTA 850 system)

Page1of2

Flow Gain &
PW Gain & Color Flow
Pulsed Wave
eFlow

Power

Color Map Doppler

Dynamic Range

Frequency

STC
Focus

1. Freeze
Deptt/Pan 5 caliper

Gain 3. Trackball

Freeze 4. Enter

USRI ST HI248) EASETHY

Ultrasound Transducers (Probes) \‘

(
N |
L L
Phased YYvYYY YVvyewv? Poywy X
Linear ili All-in-One
e ey B ok
Linear Curvilinear Phased array

Vascular access Abdominal USS Echo

CeHI 2 30| M248] 22¢Hathel

|
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Basic Image Controls: Optimizing US Image

= Gain

= STC (Sensitivity Time Control)
= Depth

= Frequency

= Dynamic range

RO A BTN H242l BA B
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Brightness of the image: Gain and STC

"Gain" "STC"
Increases or decreases Adjust the gain at varying
the image brightness depths (8 depths)

USHIA 2 ST HI248) EA BT

STC

“5.00M R15.0 662 D71 A1 B “5.00M R15

Too negative control of the
superficial 3 depth levels

Too high brightness of
the deep 4 depth levels

CHEHIY 2 STCHY] A248| EAI% e

Gain

“5.004 R15.0 G47 D71 A1

Too low gain Too high gain

U 2 3Tt el H248] 2% E0H|

Optimizing Gain and STC

I 23Tt 9l H248] 2% £ 0K
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Displaying the Appropriate Range: Depth(Range)

v

@

"Frequency"”
Low frequencies penetrate the tissue better
than higher frequencies
Should be set higher for the
near field and lower for the far field

"Depth”
Adjusts how many centimeters of
tissue are displayed on the screen

USHIA 2 ST HI248) EA BT

Frequency

Losia
E9

"High frequency"
High and better resolution in near field,
but poor penetration

"Low frequency"
Enabling deep penetration

CHEHIY 2 STCHY] A248| EAI% e

Depth

Too high range

5.00M R8.0 670 D71 A1 "5.00M R30.0 G70 D71 A1

Too low range

U 2 3Tt el H248] 2% E0H|

Optimizing Image Quality

Control Gain
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Active Procedure: Sweeping

9 H243) A%t

Active Procedure: Tilting

Active Procedure: Rotation

Bt 2 3Totel A28 EA £

Sl M243) EA1% a0

General Principle:
TR0 D UF3 EAf0f o3 A 3 B

Xp4I8L9| routineS IS0 Y
EME ZA Y

Loss £/= HELL7 Q=S

UfSII 2 3OS 248 EA BT

=ISE RG] 1202
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General Principle: #4 M2 2 BX[23t probe 2%IY

AP BbH

M=13 TIS<04 70%

+ 28I} 7|ER 02 BH(MT)0|
ol SF(5E4) FA

TE9] probeE X 1229
K], B4 ductal structure &
NRE=g-i]

Abnormal lesionS It Fti
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Common Bile Duct

Portal Vein

Left tra

Gallbladder

(S

Wab \ [ /I

Left portal vein level

Middie  Left
hepatic, hepatic , Left gastrc

Aorta

 Celiac tunk

Splnid

Proper hepatic

Supraduodenal

f Right  Common hepatic
¥ gastric




Left lon Epigastri
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Hepatic vein junction level
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>
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=
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Epigastri

\ Vb
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v/vill J:ID

b
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Right portal vein level
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Ligament of liver

3 Falciform
Hiht [
lobe

Portal vein

Common bile
duct

Common hepatic
duct

Cystic duct
Hepatic artery

Diaphragm

Falciform
ligament Gallbladder
\

Ligamentum teres
(round ligament)

[
[

igamentum
venosum
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Portal Triad

Portal Vein

>6 mm or >10 mm post-cholecystectomy

MEDISON

Fatand subcttanegustisse Pancreas
it

Left hepatic lobe

25 Ma

Splenicvein
=

Body~

Gl -~
e

e |
. 3
Splenic vein

o

|
N |
splenic artery
Vertebral body

Pancreatic duct: <3 mm

Abdomen

TRANS LIVER

>2 mm or >40% of adjacent portal vein

Sp

B 1ISUEMMI 12 [UU0-cu1
C26IC]  Res TIs10/06:19:56
[2D] G67 /85dB_g
412 o

S £31)
[OIIG3671:50 kHz

Pletrg FAS | F1 /12

hilumes

< "% pancreatic tail

\ stomach

Splenomegaly 212 cm
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si(=

[ ™
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Key Takeaways

Induce the full inspiration to adequately expose the liver beyond the ribcage.

Portal and hepatic veins: important indicators for delineating the lobes and segments of the liver

Ligaments and the gallbladder: helpful in identifying the segments of the liver

Thoroughly check for the identification of the vascular thrombosis or bile duct dilatation.

Anatomical views are different in each scan view.

Understanding of normal scan views.

* Make an effort to accurately document the location of abnormalities as the standard reporting format.
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* Diabetes Ther. 2020 Apr;11(4):859-871(rosuvastatin 10mg monotherapy Citi| 24:8[0]= 10/5mg2| RE-41t QRIS 2IQl). § 2022\ QUIAE 24810127 YA £ 0|F

240|273 (0H|E|0| 2 /24 HEAEIEIZEE) 10/5mg, 10/10mg, 10/20mg [2oHE U 23] 4=H10]= 10/10mg : OfIFE|D[E(USP) 10.0mg, 2-HEAEIEIZE(E ) 10.4mg(24HIAEEL
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A2 (B 6) & T2} BIFE 4 QL= 412t (7) OFAJOPH| 21X} (8) M=IRI[0|E 2% OF2 MBS0 8) 0] 22 UL $IF0IT YD R, 2UAE QA BUi(galactose intolerance), Lapp S 284 2T (Lapp lactase deficiency) s ZEF-224E -+0l(glucose-galactose malabsorption)
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(Teneligliptin)
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(Teneligliptin/Metformin)
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Cilostazol + Ginkgo biloba ext.

=2t MEE

Cilostazol 200mg,
Ginkgo Biloba ext. 160mg

E[MANLE HEQotK

(X Z 2MMNYY [fIRFE W O 22 0] o 18 5 REYE : HRAEIE(JP)-200 mg, 2FAZAA(M) 160 mg [ &) A=A EfpIE At 2 [&§5-83) CHS Z2tof| Cfsto] A2AEIE HH=QRoR gub}
E325 A9 MRAEED AT KK WMo CHEH CHAQH 1. RHY ST M (M, A S0 ey AXHPUE S)0f| (2 Y, & S 518N B4 4N 2. HAMHOIY L AMHE X|Q)) U
% xfolx| (882 0] %42 AU FH|0|Z2 EA5Ir{Lt 28 £i= WX pfn HH|S 5831, AALE 5] 35 Ao S83ICE 0] %42 13| 8202 A2AEE 1002|1243t SHAAZTAA 80LU2| 1S 1225 HEE0{A|
Fp7 S5t Mol Shxjof isto] CiH| Qo2 S0{SHCE S4 4Qlof cisto] 12413], 13 1S Z7 S0{siT [AHSAQIFIAE 1. Z 1. 0] 2 H2AELE S0 2 olaf Mty Z7)sto] HAZ0| UHE £~ 2lo82 YT SH(OIESS
S)0 Tht 2EIS FOZA MABICH=ZA T2 AR &S HESH= AZ0|M, Z7|ZH0] ZX PRP(pressure rate product)S 20|l 4&AI7|= 20| QIHE(UCt ot M2AEHE S0IZ20M MS0| UHE S27F LIEIDH. 2. CHg
B0l FO{5HA| L 2. 1) EH(HRHY, DA FAS, SHUNEE, ARASHE Q228 MY AX|XEH S) £t 1243 AQI(EEH st 22 6742 O|LH0| SEMLIZF, 3742 O|LH0] QotaE, SAC- OIS FHE(X| ohe
DEeNO| Y= BAHEHS REE 2217} QlC}) 2) SEMUEH SNBSS ostA|Z 2217} QI0h) 3) 0] o 4 0] ofe| FAM 0| DtalES el 20| QL BHX}4) R L IS QS THs 40| Qe 01M I 238 3 1S &tol|= ME3)|
F0{8H 24 1) S H|(otik2l 5), S ALH|(OtALI, E|2R2T|H ), #H SR (R27|LIK, LE|ZatH S), ZR2AERRLICIE1 XA U 1 REX|(QZR2AEL, 2|0fZ2AE ATEIA 5)5 £0{50 811} 2) YA7|2H 50l sAHEES 7ue
227+ lCH 3) S §xfo| FHYZ SIXH0| ofo| £0{0f| ofst BBt ZT12 HAZS RUst 7540 AlCh) 4) BF AEol SXHI20HE| ! HAE < 25 mL/2)(0] oo ChAISQ| MF =TIt 45 E 4= QCH) 5) ESE F= 53 7ol #xH0|
o] BEEEIt SE 4 QUCE) 6) P EE LTS Folzt s SIAHEEY RaS40| Leist7| £ICt) 7) XAHO 2 #0| 455t s nEY SAHHENEY 5) 8) AlWO|Lt MAUTL| BIA}, AUASO|L 5 IR}, HARIN MANS
EE CEEEMMAo|ANEEE 8iX}, QTZHA S| k0| Q= 8HA} 9) SAHY MA SZ0| 7Lt 2130 Us SAHES| DRAD : A A £ sixjo|M ZAA REE HAM7t B OEQICE A2AELE 58 A% & M2 57| TS 52 oF
40| LM 025 BLIEZ SiCh [(HIZEX ol A7(0|7|0|ZHF) SHSE HFA| ST A2 149 [HOfR) o AF0A DL () 27| HA 2L+ HaZ 310 2020.11.23 OO
0 00000 0 00000 000 000000, 00 00000 00 000 ‘00000000 0000000 (https://nedrug.mids.go.kr/index)’00 OO0 O OOO0O.

Reference. 1. 000 0000000 0000000000, OO0 O 000OO(OOO: OOOOO0O). Available at https://nedrug.mfds.go.kr/searchDrug. Accessed on 05 of Feb, 2024.
2 >,
9 Bl A ALz
SK 7oz LA Nt
= Cilostazol 200mg,

Life Science Riz. 000 OO0 OO0 OO0 310(000) Tel 080-021-3131 www.skchemicals.com/Is Ginkgo Biloba ext. 160mg
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Granule 2 : MN|DIEQ| ~75%E AIX[stn Q0 282

CHAISHE® TWO RELEASES IN ONE PILL

dexlansoprazole

Granule 1: TH|2FQ| ~25%F AHAISID U 5§ F 1~2A1RF U MOIX|F 2215 pH5.5XIollA
3 A~5A1F U 2172t T2t pH6. 75X I1ollM

Effect of Different Feeding Regimens
on Change in Intragastric pH Levels

: : " HARIELS BAZHES HESES SAHORM KIAHOR A 2H|S
in Healthy Subjects (n=48) Administered DEXILANT ° = S
y Subjects (n=48) SIR|AI 7 - OfZF heartburnSAHS SHSHAIZILICY,

1. Game - changing Efficacy '*

=8 120, 32N 24412 B Ll pH ©

[ 197 (Placeb) M 32t Dexiant DR 90mg) 2. Free DOSing Tlmlng g2
| SAZHE S AjAf2) BAgI0] B2 THS 3 PPIFITIE 22, A, A%
=8 B0 M FAFSHARH| AXZ2HE LIEFHLICE

3. Good Adherence:t

HAIZIE = Once daily 5892 GERDSAZHO| 2a1Ho =
fAIELC

Mean intragastric pH over 24h

MM

Time of dosing

Open-label, single-dose, randomized, 4-way crossover study 4. Less Dru g Interaction®
480 2B XA (YO 1) 3, 2) OFF AX 52, 3) OFE A1H 301, 4) OF 4|% 30229 U] AfOI22 LI0{ 2} Aj0|ZalCt
22 placebo, A2 HAHZEDR 90mg*S SOIBIZL 2 AOI2 Aj0| 5 0142 £} 7128 JHXCt 2t Al0129 28

A0 FIL pHE S5I213 A HOK= U pHSf I3 S35 A7} SHURIEDRY| B401 0IF/= Y8 ISt Dexlansoprazole% esomeprazole, omeprazole ChH| clopidogreli'-}
* SUZtEDRY| R 517} S of T2t 12 30mg = 60mo@LCt. g% AI clopidogrelgl gi]ﬂ. %ﬂ qx."%o" x_-!% cg'c‘ér% ulﬁa"ltl‘-
SARECIODE (REME U Htk HARIATAE 30mg, 60mg) (255 - 3] 1) DIk A=2i0| X|22) U2 AI9io) K12 3 71 3) F34 HIOJ2HY $IAIE ARTH(Non-Erosi hageal Reflux Disease)2t Bi1E| &M2jo| X\ [S9- 8] 0] %2 A|Ajet 247400 Soigt

2 AT 0] 242 ERYZ AHOFSiCL. * 1 U 124 Oj o] AW 1) 0|2Hd A= HO| %] 2: HAZATALE 60mg 12 18] 877HX] 7E0{ 2) ]2k Al=go| X|2 2 R olo] AL HARATALE 30mg 12 18] 67HAMX| Z7E0, 124] 04 HAO| 2 HASATALE 30mg 19 18] 16
ZF7HR| BE01 3) SR A HI0[2HY A EHF RS A S40| X|2: HAHATALE 30mg 1 13] 45 S0t B0 * k0 : ZF2| 2P0l ExH(Child-Pugh Class A): 83ZH0| LR3s}x| oirt 85 2| 2Ho 2xHChild-Pugh Class B): 0] 2 30mg0| 12 | 1 8202 mafel 2t 559
2¥&0H BHRHChild-Pugh Class C) CHAIO IAA|B0] AAIE|X] 44T, [A@AL] FIAR] [ChS BXloll= FOJ3tR| 2 A] 1) 0| 48] Mol Cifgh BRIuS0| QU= 1AL, (0] OS] = 3 DHRIHS T} OLIEIA|A UHS0| ENE bl Irt BATAIES ToHstC1E D2EHD lHK|E Sofe
BRI 24 2P MEeo| HE HE UC) 2) S| E2Hto|2{ AR (Zm|u|2), ofERKHH|of, Um|LH|o)S Fof Fol BHXt [0 0| M) HAMRMES Th= S0i3h 2/0F T AA[EINIA {2kl HIsH T £2 LSS 20l 7P E5t 0|43 (2% 0| 4): AL 58, 7%, 47|= 2K, 7E, 1%
[MIZ=] ZA2{=tR|Z(RIZ=2)2|XH): Takeda Pharmaceuticals U.S.Alnc. Deerfield, IL 60015, USA. 25 S S{=tH|Z (I ZX}): Takeda GmbH, Plant Orani Lehnit 70-98, 16515 Oranienburg, Germany. (2% 9| H3H). 238 {EtHIZ(KIZXH): AUPA BIOPHARM CO., LTD,
1 Kwang-Fu Rd., Huko/Hsin Chu Hsien, Taiwan (E&37%) [$2] SECHICHIHE), M2SHA 2017 SR 300, 375 (MMS, RHIFSEL]) Tel. 02-3484-0800 HIZ2HH olopAul(3t&)22| tel: 080-908-0971/ e-mail: medinfoAPAC@takeda.com OlAMAfRs T
AE.SouthKorea@takeda.com [BHIR] AIQHE(F), HSSHA| M AHBLHZ 343 Tel, 080-555-7171 % XA 2t HIE Hizi= AlZo|oFEOH A O|ofZoHLI2 (https://nedrug.mids.go k)2l HIZS|7pArE S A6HA 7| HERALICE

Abbreviations. PPl Proton pump inhibitor, GERD Gastroesophageal reflux disease.

Adapted from 1. Howden CW et ai, Update on Dual Delayed-Rels PPI F i Hepatol (NY). 2010;6(7):417-9. 2. Behm BW et af, D MR for the lag of ageal reflux disease. Expert Rev Gastroenterof Hepatol
2011;5(4):439-45 3. Kukulka M et af,, Comparator pH study to evaluate the single-dose pharmacodynamics of dual delayed-rele 60 mg and delayed-rel 40 mg. Clin Exp Gastroenterof 2011;4:213-20. 4. Metz DC et af, Clinical trial:
dexlansoprazole MR, a proton pump inhibitor with dual delayed-release technology, effectively controls symptoms and prevents relapse in patients with healed erosive oesophagitis. Aliment Pharmacof Ther 2009;29:742-54. 5. Howden CW et af, Clinical trial: efficacy and safety of
dexlansoprazole MR 60 and 90 mg in healed erosive oesophagitis - maintenance of healing and symptom relief. Afiment Pharmacof Ther 2009;30(9):895-907. 6. Lee RD et af,, Clinical trial: the effect and timing of food on the pharmacokinetics and pharmacodynamics of
dexlansoprazole MR, a novel Dual Delayed Release formulation of a proton pump inhibitor— evidence for dosing flexibility. Aliment Pharmacof Ther 2009;29:824-33. 7. Dexilant DR capsule prescribing information, Ministry of Food and Drug Safety. Drug Safety Korea Available at
https:#/nedrug.mfds.go kr/searchDrug Accessed on Sep 04, 2020. 8. Fass R et af,, Maintenance of heartbum relief after step-down from twice-daily proton pump inhibitor to once-daily dexlansoprazole modified release. Clin Gastroenterol Hepatof 2012;10:247-53. 9. Frelinger AL 3rd
et al, Arandomized, 2-period, crossover design study to assess the effects of dexlar le, and on the steady-stat inetics and pt lics of clopi in healthy volunteers. J Am Coif Cardiof 2012;59:1304-11
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