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Artificial Intelligence i

o|2OITXIS: QIBRIS ZAXIE Qs LefEol
MEOHHEE utdsS
AN3AE 7€l 7P7he vEo] Qgd B2 IS nF ASR et sAv A3 A5 7lg°l oJg}/ 9=
wopoll 271F o]F B2 IFEo YUee FUT 4 gtk AAR, A3AE 7]1&d 84 &2 of4 27] 97
of lor AR AR B 20]al Y= AL ALY Jlet AFA S 71&S A E3 %%3}04 J5g WAL
%:Lﬁofc AR B}t & =S F7] HaliMz, ol2d 944 s dol B} ZA#Holal SHkz AFA|
7|&& vietEotof it} Qg A5 0] 3t/ ge Egs F= HEFOE /N EYEY] i JRIEY] 4
A9 BN FAE ST AFAATE B3t o] Hsl, 8AELS A3AE 7led "t 712 A4, g5
TAE 71€Y SHIE AT WHE, 221 o5 T 9lo] AFAS 71&9] 3 dAlof thgh 4§ A%
& $Etojof Bt o] =EL AFA S B BEE IEEIA o3 WEE tis) Al o] =20
e 8% =25 HI AR ES avlEtaLA} itk
N E (deep learning) 7]&9] &J8}/9| 7 Fof 2-80] A& 270
2 o, ol2f3t 71&o] 717k miel §/de et v
AFAE 71€0] 717k ulEol] & Zopoll B2 FF T Zo] J4EA 9 35S AR LR st= 2ok
& UA A0R ATt ATA S 71e0] AF 54T A AR YEJAY S hAF Zlolehs Wol T AEE
< ofm| 22 Hef dojut (1) Yt/ & 7 #ofoll o B F'E0] Yo7k sk¢lal oz 3 s #ofe] HEY

Q) 57§ AL H2 4 d 59e] Aot} Bal, T2
ofst/o|2 Fofol |3 G|et Hofol B 2 B}
39T, ok A A H3 Y ABAS 7129

g2 (deep learning) 7|& & A 714 24 v
<9] 3htol ZAFE H A (computer vision) S ZE 4
(convolutional neural network)©] 9]

=

A AB2H] ANAL

T = - -

3P BN AH 48 2 4 7] "oty HEFA
A7 (convolutional neural network)& Z&3t @8y
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A 3710] wek o] o 1-2d A% g2 V12 ]
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o] 245= Table 1] It Q&5 AFA50] 9
g/o g Hofol A5 27 wo Whgat= AR g wt
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o8 YelEo| o S FAOE & 7o THE H
th= Y5 oJEE o] g3t Ao} 7| &0 293 A7,
g A% a9 oo thgt A7 B3 /A A S 2 HE
o= AR 29 (use case)oll thgt 11y BZi} o] &
SR/ e Yo BE 95 Hopdl= oA A
Hldlo]E (big data)¢t AFAs 7es dEstA HLE
& U= 718 QLA A 7Y ZEo] AA] kSl st 7hat,
SA &8 7hsst o= HdojE (big data)= EEM AA
2 95 Hlho|E (big data)2] 5o Hi¢- oJFPoh= A
tah O 5RIE Atolof| JIFAE 7|&dl Tt of3e] 1
s AFAS §lol IsdFAS 71ed 4
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A5 22T AST BAE FRA AES o

(convolutional neural network) & LEQI T
(autoencoder), <8217 (recurrent neural network)
5 thdst 71eEo] ot (1). FA19 WoiekS 13E uj
oleiE UEES BF URE AL /|84 JE 442 of
A9 HIE xitsly, o] AL og/9s HAE B
A AFA 5= o &3 EF(classification)o] tjgh ¥4l
o] =0t A} (ool thsfiA= FHolA ThA] A3t}
GoJgt ok o= Tsto] AEFA AFT
(convolutional neural network)el] && #Alo] Qlth=
e AEsto] o] = 74A] SHo|| &2 4 S
stalzp s}, &) o5 QlEe] Fard wet os
@ = 2ol el A2 S0 oju] o] 1}
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Table 1. Opinions on Artificial Intelligence in Medicine Recently Published in Premier Medical and Scientific Journals

Author (Reference)  Journal, Month, Year

Opinions

Obermeyer (2) New Engl J Med,

September 2017

s When you look at all of the enthusiasm and hype around how machine
learning will contribute to medicine, | think it's quite striking how little

machine learning has contributed to medicine already.

The Lancet (3) Lancet, December

2017

s There is no doubt that Al in health care remains overhyped and at risk of
commercial exploitation.

s Despite the excitement around these sophisticated Al technologies, very
few are in clinical use.

» The inherent requirement for large-scale, high-quality, well structured data
might ultimately limit the areas in which Al can bring benefits to health

care.

Beam and Kohane JAMA, March 2018

= Machine learning is not a magic device that can spin data into gold,

(4) though many news releases would imply that it can. Instead, it is a natural
extension to traditional statistical approaches.

No authors listed (5) Nature, March 2018

» Many reports are best viewed as analogous to studies showing that a drug

kills a pathogen in a Petri dish.

s They are not applying the evidence-based approaches that are
established in mature fields, such as drug development.

= Many reports of new Al diagnostic tools, for example, go no further than
preprints or claims on websites. They haven't undergone peer review, and
might never do so.

Korean J Abdom Radiol 2018;2:1-10



ot

o] Lol Lhot 7147 oSl et gEAL,
A AEAS B AFeH& gol7t ABHA FYH o Y
bge Tejstol, A2 FE 44 WA
o817 (ISSN 1016-9288)0] A2 AL§H §of T
& mHR oS F7) 95 TR 4o 3715
o} 3 EASTA $2 ol FEAL ) 34 8o
2 A4S o] 5] EEA G golt TiRolAry
89 FAgol2 AHgster

A

1

o QE
3@ 1> of

£l2{'(Deep Learning)oi|
et S 298

Ol

oJgt/o) & HolA, 53] YT HHM Fdst
7 OALE o2, Yl (deep learning) & g9, 7]
=4 e B 49, 7led 8FARY, /A8 Eok, Aok
A 9 FS o] digt THH AE AFsHEA

of Hl2A AAstA S st 4ol 2
Supplementary Material®] 3 2t2Z &H2lslo] ¢]71S
F i

olZ MZA(Artificial Neural Network)z}
HEEM AMZAI(Convolutional Neural
Network)Q| 7|2 £l2|

o]7] A= QY (deep learning)e] HHE & YAA A
53], 9L o183 JB/dZ2) 7] A
ATAS FTEEE oJsfal B 71Ro] T ThE B
E E(multilayer perceptron) Q134173 (artificial neural
network)? AEFMH 417 % (convolutional neural
network) 9] 7] 22Q1 A& AgstaLz} st o] N
AN EEL 73| o]ofy] BHH Wj W x WAL 2
FE 23 % yE 58 Ule we 583 f3aAolEt
A7 5 QI 719, 2 WASREEY A o8
of ZINEYS Adst= 7MY A4S A4 (deep n
network) ¢il2|ES o2 EW, AMSHEEY A4 Ul
7i7te] S250] 7 x WEol ol THEL (= 1)
ZHH|ESFo] obgol (y = 0) y gkel &
o 72 Holsh ABAs FALYES WETH: (‘@

=
$ ATk AL, whe B 23134 U A x B

N

& (5, weight, x x; + weight, x x, + -+--) Zopli= A
It} olgfst g ES AEA7IE B o] uHx] Algl
&S e A He AXY ABE &)
_/,\_ A

[e]
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neural network) 2|59 THL T} Mol Bk, A
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P 28 A (mathematical model fitting). o]et 2
WAl o] 2314 By A3 (mathematical model fitting)
29] “eJshd AN A2 AZEA BolE
TES AAE Bl = A0 2/H0E HAFY|
S} ol & TP 7 golrh. Ea, oj2iet 454 3)
719k 23 Ag(model fitting) AHAl= H2l'd (deep
learning)oll¥t 3 &= Ao] ofzt BE 4314 /A8
A 2 y3%t(mathematical/statistical modeling)ol]l 3%
H ARgoltt. o|¢f o] oA O HAE W Ao
2 283 By FHF(mathematical model fitting)S 3}
7] QM= o B o A5t Faste, odt o]f
= Y2 (deep learning) H]d|o|E (big data)E B &
St EaL o] Ao] T 74A] 7igo] Zo] £ t= olF
ojtt. gl TWE7] sl mie B o AR 2L
3lTh= SRo|A Hel'd (deep learning) 42| B3 2
(model fitting)2 StACE F&AQ W o] ofue} 47+
g S k. 3, Age 2 Zew 2R A 4 gl A
& Hei'd(deep learning) 22 WE7] fJiM = £ F
@9 A7t BT SE 9,

ki oz o

i)

.

Cts HMEZ(multilayer perceptron)

o HAEE (multilayer perceptron) &
(artificial neural network)S A9Y3s}7] Yl &35
A= E(node)et T -5} o] YSS BE A2
saEe 748 BAEE o83 (Fig 1. T @
E(multilayer perceptron) 4840 = 7+3tH

=

2
-
o, N ol

¢
&Ly

oft £ mx

A2 & H|AE WM& (non-linear transformation)

& o 19 8 FEOE A (projection)st
A& 3o Mot ofg] ¥ HHEsH= J0F Fig. 12
ot ool A B A WA F(layer)$] 91¥E (input layer)
ot = W 3¢ 243 (hidden layer) 19 24& $3l

N oo E (M orlr rlo oR

19 rfr
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22 AH g4 (logistic function)E &/d g4 (activation
function)Z o]8& 79, 243 (hidden layer) 19| Z}
7ol LE(node)E3} YHZ(input layer)] 4749 L&
(node) S0l 3FE = 4714 x LS (x~x,) 7+ 42
< 47 /pEAQA EAAE 39 E(logistic regression
model)o|g} B2 4 Q). &, EHA = A alehd ) A
B ARZo| 24} shte 2A2Y 87 B3 (ogistic
regression model)S Attt 2R A¥ 39 (logistic
regression) & ©]&3% BARM | &5 EAEL ¢
R ojalA oot AzE 4 Atk 2AAE 8]
(logistic regression)& ©]-&3st BAEA S A7l HH,
ofm A7} ol A% o AES ARREE 3 7)e
2228 39 ¥ (logistic regression model)S W&
A ==d, ol¢t G A7|M = 19 EXAH E B3
(logistic regression model)& (h;~h,) THEIL $17] )
ojt}. o]= QlF A A (artificial neural network)2 ¢
A9l A8 2AAY 3] (logistic regression) &

u|

BT oEd ot

=
ySku
A

Input layer

Hidden layer 1

_

o2 o2 22 AE sk (logistic function)E ©

gl &< (logistic function)Z 7Hg & A3y
152 (weight) 3t E& ot B4S 314 o]
X 7}E] (weight) S 2HE shte] 22 AH 3
(logistic regression) &A]& L3}l &L " 0 7 o
© x W4o| gsl= £4H] (odds ratio)E ALt H
t}, vhA | ol FZ A A (artificial neural network)S o]2]3t
5o 7 A 2¥ st (logistic function)E 0]-&38H= A
o] ofYal ©@A] QlF A AL (artificial neural network) W
9] o]d Z(layend] 98 FES thS Z(layen = WS A
3= SO ZA ZAAE Sk (logistic function)E ©]
g3t} o] oA, Q1ZA A (artificial neural network)
o] e A= AA HAHES HU Aol 4 EXAH
3]9 28 (logistic regression model)o]l 7}52] (weight)
£ FAYE Bosto] M2 OE 419 EXAY 34 2
& (logistic regression model) E& THEL] o] WO

m wS o

4 o(})r{r‘l 4> o ofo ¢
e rir
AN

_~ Activation function

=fEZ W, X X;)

Common activation functions
= Logistic (sigmoid)

= Hyperbolic tangent (tanh)

Fig. 1. A diagram of artificial neural network consisting of multilayer perceptron.

This simple diagram is for a conceptual explanation. When the logistic function is used as the activation function, the
connection between all nodes (all x variables) in the input layer and one each node in hidden layer 1 makes a separate
logistic function. Therefore, four different logistic functions (h, to h,) marked by different colors (red, green, blue, and black)
are created to connect the input layer to hidden layer 1 in this example. Other functions such as the tanh or the ReLU can be
used as an activation function. Please see the main text for further explanations.

ReLU = rectified linear unit, tanh = hyperbolic tangent

4
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2 “ojn] Qi 1oj9] AsSo] RofH thae] 242
37 =¥ (logistic regression model) 5 o8 FO0=
ol AA| o1Z Al AT (artificial neural network) +ZE
HA LA Uso DA QFA 7 (artificial neural
network) W¢] 3] @2 7154 (weight) 3 55

2+ A7 =} (back-propagation)Zh= WS 0] &8t

T SO A E o] U "o 4F HAE
(multilayer perceptron)S A& uf oJa|E F7] sl
22 AH g4 (logistic function)E &/d &4 (activation
function)9] o2 So] M-S sh= A9} WO T2
B EL A S (activation function)E Z2-& HHH O
2 A 4 Ut} AR 2228 4 (logistic function)
o= B E (hyperbolic tangent), AFAH Y
(rectified linear unit) 34 So] &AJst4(activation
function)2 gg] 20|11 It} 243 (hidden layer) 19
A thg S(layer) 229 YT o] o] Argat 22
o= o]RoAm YYZ(input layer)ollA 43 (hidden
layer) 10% ZIfat= Ae] Apo]HL x~x, tiilol A
Ae Bl Aol M2 HeEQl h~h, 7t o] 8E T
+ Aojt}. o] gt thF9] wrEAQl HAHdE ME(non-
linear transformation)& 3] €219 ¢ A7 12
T E 4 fley #ES TR E 4 A HH, o
+ ©29d(deep learning)o] T <] T FAITA Y3}
(statistical modeling) W& Ht} y &S t] F&3HA
s E 4 e T3 o]F F sfuolth W, o] = I}
A& (overfitting) & ¥ 27]+= FHo] H7|= gt} (o] o
A= FolA oAl AW, o HA EE(multilayer

(1 o

Partially connected

\
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perceptron)©] o|# Y= AFst=AE A5 PP
H7] aA= Googleo] Al&3st= “Neural Network
Playground” 2t= 2tds] A3 A& 3 & 5 e ¢
ALl E (http://playground.tensorflow.org) 7} 483}t

=2 M MZAY(convolutional neural network)
AEZM A7 (convolutional neural network)2 A
A A7k 71est vieh o] QR AHEE = d
(deep learning) 7]&9| i34 Wio|t}. = A
A A 7A% (convolutional neural network)S The¥
oYY BAo] AL AT =wEol the =
2=t (6-13). AEFA A7 (convolutional neural
network) IA] & BEOZ LM (Fig. 2) YollA
At th HAEE (multilayer perceptron) 7322 4]
Z A7 (deep neural network)o] A9 F HEof L}
o 4ES AEF XM (convolution)?} &7 (pooling) 2}
g9 3o g2 1A%« o2 PH9 HF AE T (deep
neural network) 22 AL ] U}, Y& AEZ
A (convolution)@} =¥ (pooling) RE L 2 HAE
E (multilayer perceptron)d} mpd7tA 2 3t shakz
T JAE BAEE ogsto] Y & oy 43y
91 AAtatgol thE HAEE (multilayer perceptron)zt
+ @t} Fig. 20 Kol Hiel Zo] 7fgAQl Idor A
Pat= Ao| & o Westal ofs7h fot. T3, o] HE
Z M (convolution)t &9 (pooling) FE-& thF HAE
2 (multilayer perceptron) F29t= &g AFAAY
(artificial neural network)e] Z(layer)et Z(layer)7te]

"

Fully connected

\

Convolution

Pooling

Convolution

| |

Output (y”)
categorization/

Pooling prediction

g, _ _ "L - - -

Fig. 2. A diagram of convolutional neural network.

This simple diagram is for a conceptual explanation. A typical convolutional neural network algorithm contains a much greater
number of convolution and pooling steps and layers. Adapted from a background image available on the Internet (14).

Korean J Abdom Radiol 2018;2:1-10
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A Aol o] F(layer)?] EE =E(node)Es The
Z(layer)d] EE LE(node)sol dAst= Aol ofyo]
A trE HAEZ(multilayer perceptron)S “@Hd3] A2
= (fully connected)”olg} Y sl A} g “BRAHO
2 AZH (partially connected)’g} oJof7| &}, AEE
A (convolution)T £ (pooling) F-E0] 3= ¢S 7
Aoz MdrgstH, 7EF4d(convolution) € EH?J dd
of F43] B2 g BHES HY (@ WX }
I, AHz9] 7HEAE & AEshs 2H, A
ZH 55) HIE N2 s T
& (pooling)2 o|gA ¥ T—-EOV ks
+ (4]: 1000 x 1000 StAE x 100
o} of¢l #42 o1l 1 4 ol o
1 FRY N EAES 4 Hol=
e S BEel U Bk 940 AR
(convolutional neural network)oll £¢& i 4
8 Shae) 7 v G 80] 52 o] 2o 7
¥ 3459 gAY JAABRE E3E R ¢kl sk A
FHE Y FHIZ A57F dYEA =), THEAQ HE
2 (convolution)} &3 (pooling)g E3] dojA oy
A P EAES HoFE T 2e GaEel 8
29 HARE EHZ\]?SH:]-_T!_E:_ A7V 2 9T} AL B
Ast= HEFA ’dﬁm(convolutlonal neural network)
o o QA Ul el e A7 O A e
B 55 x WS B 2ol H AR
(convolution) I Ee 0] 2L HEH JAE
o] IAE DR dutygo g IAg Wwo x HAE :_%}_3}
gigte Ae A A8 2 »‘E} ol2igt Bygg Ak
(hlgh—dlmensional) T = I E4sHoverparameterized)
Kozt st ol 4*46*(overﬁttmg) ojdt AIE o]
Sttt (o]0l tisiA = ol Al Argsit)). HEFA Al
‘%P(convolutlonal neural network)ol thdt & ©f A}A|
A& ¢J3A = Supplementary Material®] F3AE
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EA /\}\]x]. 27 E

A8k 4 Qlom T Supplementary Material®] 3 &}
T E e g
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Abstract

Artificial intelligence is expected to influence clinical practice substantially in the foreseeable future. Despite all the
excitement around the technology, it cannot be denied that the application of artificial intelligence in medicine is
overhyped. In fact, artificial intelligence for medicine is presently in its infancy, and very few are currently in clinical
use. To best leverage the potential of this technology to improve patient care, clinicians need to see beyond the hype,
as the guidance and leadership of medical professionals are critical in this matter. To this end, medical professionals
must understand the underlying technological basics of artificial intelligence, as well as the methodologies of
its proper clinical validation. They should also have an impartial, complete view of the capabilities, pitfalls, and
limitations of the technology and its use in healthcare. The present article provides succinct explanations of these
matters and suggests further reading materials (peer-reviewed articles and web pages) for medical professionals
who are unfamiliar with artificial intelligence.
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Management Strategy for Incidental Pancreatic Cyst

QUS| HASH HF B E H X=
Fctcstagel Mars
M B ohal A7 (11, 12). stAE, 2717} U—'— S Al
AN FPOE Hol= MRS UFol o e 1y
Zrolup A= 2] HelM o] BHE YA she FElso] Bil HWHA (13), %@-‘4 g dEY A
HEHE QLo Yoz AAET s gA AvA] Aol tigh &e] Azt wetd, B3], A7dd ] el
7] ol WOt} 11 o= AA, 7549 A A U &4 glo] ¥AEE HF $EL TYY HHeR
o WA Hxrt Srhstal Qlal, 4, 01%—;‘-711 BAE ok & BoU AL (5, 14, 15), I FoIME FAF HU
g o] ZAF ot WY 7tsAo] om AR, SEAF HAMA £ (branch duct intraductal paplllary
AR GBS #HAoto] oy oxtz OH':'%X% A7] ¥ mucinous neoplasm, BD-IPMN)¢] 7} E-2 H|S5S #}
ojtt. ofg] A5l ofshd HF 2& o]9Jo tE olfF2 Adth= HilEC] Ut} (16, 17). o] 3 wjE] 3717}
CT = MRIS AJ3 22 @249 of 2-38%0M A & Zal B354 g IFLAEE Ul o9 HHes
g o] AT dEfA Qlom I Wk yolof H]  o]3e TheAo] lge dFol Tl F7HAQl AEE =
g3ttt (1-5). 973 Aol A —?—04'3] A A A XS HE Dot ATk
& A4s] 78} AﬁﬂﬁL gk Fdho] Fasith 1 o] dolM e s WAS BEde] AF FEY A
i, B2 A B d8aAs gl o7l Wl 5ol #E g AMES AYstal 24 #ES & AL
7ol dFLrATo R At ’ﬂ‘i‘r% U7l ofgok o areslioF & AEol thell dopi izt gt
A, o] W] o/d e 7hsAdol A=A, dAle 94 7k
ol QlElEts FF o WHor AP 7ol Yl R015| WS FHIFE FEo| X|=0| &St X|ES
A& ddsts Aol Fasith (6). A A WY I
of o] GRS Aol T3t FA S0l &5t (6-9), -5 HAHE A FFol Yol FAA o Hd
AE S G 4 Q= A= 50% A=l HER  7HA ggd dA AHE Hole AoE gHAUA 7
o}, BHA, g3t b Wwe] AT O= 76%91%, L A HF EE A5 ARl tigt 87t SUeklal &
23 ANA (mucinous) HHES AH3lE= g= oF 80% AA7A] o] AE7} R ‘Eroﬂlﬂ consensus guideline E&
AEY] Y JYEE Hol Ao BUHTh 2, 9 AN JF AYEL FIAOR B IS
BRI o RO R ATl e SiEEtE 7‘4 oM HAE HF FF 7hedl A THeAol =2 A+
;q]Q HH Ol oF 20% oAM= Ao R = FZo] E Hruf a83¢l 741\]. HHS o] &35lo] Moz Aok
5tk Y, s HAE HEY $d HHS 7t St ARFORM BB Q3 e AT FHES R
"é %? (pseudocyst) == HA4 3/ Y (mucinous  © I 537} itk 7 X]@%% i/ g ] stal
cystic neoplasm)3t Zro] Halsh Q4 = oM oz Qe AAZRE ol 4 AT ofye} AES Y]
Adtslr] o Fee Aas Idstal A zshr] Bop 2)7] ojge A IFEY Feole 48d e AR
© I ANE FHBES F 2o AT (6,10). ¥¥HY S AZ4E.
o8 B339 HH A ol A717F AAl (< 3. em) ©
%“4 (unilocular) &2 Ho|= A= 7Hd ¥ 7ls 1. Sendai guideline (2006%)
He AV AR AN H olel A AAE AW Aol A2e BAE B Aoy BU4E e
S QI B AN 34 WL AVOE S 2 9 skl A 423,420 27 L 94 191
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FhL

(high risk stigmata; 24, FH & 4, AZAA
)e] EA ol e FAEE WY %T“’ﬂ e Al
At (Fig. 1) (18). o] A|HolA= 7)ol w} tﬁ‘?ﬂé
:ﬂ_loi 5oL, 2717} 1-3 emQ! A 9-oll& WAA
7} (EUS)9+ MRCP = ERCPE Alaiste] 3717 1
Aol e Bfole sad A, 1A &2 7
= A7)0 whet 3-1270E 7P 0 & CT H4= MRIE ©]
23_} FAWRES k=S it =3, —zrx—*.%%é} %3 cm
AAAY S5 sHtshe 4eole ae4 EA

SHiTh 28U, $&AFE500 st Akl A
AABEL A= T dAZ|Ee AAE a3
& 539 o]84Z (high grade dysplasia)S
Ay Tg=< skt ol

o=

o] gojzithal &Rt (17, 19).

X

(&™)

ol
ﬂ_,

(e)

=2 g dlo
o £

0%
5 o
f}m Pﬂi

],

0 = o
o

H
i
Hir ==

ox 3 o2 o dfu O oo Ho do PN = > oQ P~

2. Fukuoka guideline (2012%)
"*“i}ol A3 9 7H“é€f£§ 2012‘—‘101] =

7
H
A 2@ FAHEE %z tﬂb} ?‘4]%}?34 AT &2
worrisome feature 7 gS F7}8191, 3 cm ©]/49] ¥
Holgte 1% gRojy = HBe TS FHtelA &2
Beole peddl 34 FEe A (Fig. 2) (20)
et o 1]7{101]/\11‘ high-risk stlgmata o] worrisome
feature‘?_} A Bolle WA 231 At A=
4 AArg 23 ?:5_} 7R BV E 0} = &3l oy
St Hsto| = B8t AT oJHs] Y uo DISIS EX=4

Size <1 cm

MR or thin slice

—
CTin 1 year

Size <1 cm Size 1-2 cm No

Size 1-3cm

— EUS and MRCP or ERCP

High-risk stigmata;
Mural nodules
Dilated main duct
Positive cytology

No

MR or CT
1-2 cm every 6-12 mo*
2-3 cm every 3-6 mo

(21%-63%)2 Hol= Ao g2 HuEIt}t (21, 22).
3. Revised Fukuoka guideline (2017H)

20179d0] ¢4 —??07} Ao NPT =
worrisome feature®] W& B3It (Fig. 3) (23). &,
5 mm "R 2 SAEE Y 24, CA19-9 4%, H=
Avd], FEo wE A4 6 mm/2d o))t 2 &4
o] 7t Qlth /i T M= 2 539 olFdolyt
4 4 dS&sted ¥ 2489 27] 78S 5 mmE
A7kt (23, 24). EAE BUHRFE AAY 49 4

7|20 TeM = Hrt 42l RS vz—lé}i’ A=,
BAE BURFE A SFo] tiRE S4E SAtolA
713 e o9 AW £57t ’%EHE.Q—E a7
wZolt}, §FH, 654 o]ate] F2 EAEoA 2 cm o]
o] BAY IHGFE AAF SFo| A= Feol= o
A AR g & HFHo = astal Qrt. o] AR oAM=
J*Lﬂ%l:r*o} AAY Tl A= —?— —"r‘]—‘l Sy 50} %W

é i oY ru]n

4. American College of Radiology algorithm (2010)

nj A AEE o] dnEEe $98) WAE AR 9F
o] A= F34Y FAE L2 3t} (25). o] A|Xo|
AMe H¥HE 37]9 Wt Al ++ (<2 cm, 2-3 cm, >3 cm)
O & o] ZF 9] A5 WS At (Fig. 4).
7HA] SH| 2 A& 30| 2 cm H|TH] B9ol= 1d

1__‘:'1_-

o 19

Size >3 cm

See clinical Question 3b

I
* Yes

A 4
Yes

Symptom_atic, .size ?3 cm or > Resection
positive high-risk stigmata

Fig. 1. Sendai guideline: algorithm for the management of branch duct IPMNs.
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MRIZ FHFEE st %}7} oW P HHOR b o5 VM s A&l AA, o8] BHE T
Foto] o o) 217 dQ flvke Ao ofHE Y F2 o] E wiriA s BF HNE FFoE M
e & ATEY 34e ‘#%bﬂl gholge] st F T EA, 9FY LV|E VIR A #E = TAE
2 o 7HeH %ol A 19 Sk et qlgley  qRE 2t 9 2719 7 7|2 <15 am, 15-
0] $2] 7|75k H o] AR (26). 25 cm, >2.5 cmO.2 7|&9] A7) 71&3} the2A gk Al

A, FEe A7)0 uet Hxo] SF5=7} 7] wiel, 5

5. Revised American College of Radiology A& &3 3F=9] 37|17} HshH Gty A7)0 U= &
algorithm (2017'4) EEE F&sfof st UA|, 24T =3F worrisome
n|HALASS o] ¢aE] &8 2017W0] 7 o] Lt feature =+ high-risk stigmataZ} A7|H Z-Shf A7
gtom, o] YT A= garglEol 5719 EEE (ﬂOW 9 MHFAYAT 24 HAE 3ljof st THAA,
chart) & #/3=o] It} (Fig. 5) (27). /W LalgE2 ol F74 AAretS vt d44olt), 7|8 H|oM = &

Are any of the following high-risk stigmata of malignancy present?
i) obstructive jaundice in a patient with cystic lesion of the head of the pancreas
ii) enhancing solid component within cyst
i) main pancreatic duct =10 mm in size

Yes No

Y
Are any of the following worrisome features present?
Clinical: Pancreatitis®

%ﬁ?gédrsr Imaging: i) cyst =3 cm, ii) thickened/enhancing cyst walls, iii) main duct size 5-9 mm,
if clinicaliy iv) non-enhancing mural nodule, v) abrupt change in caliber of pancreatic duct with
appropriate distal pancreatic atrophy

A
\ Y

(If yes, perform endoscopic uItrasound) @D

Y

A \/
Are any of these features present? : -
i) Def|n|¥e mural nodule(s)” _>What is the size of }
ii) Main duct features suspicious for largest cyst?
involvement®

iii) Cytology: suspicious or positive for
malignancy

Yes

Inconclusive

J/

\ \ A\ A\

CT/MRI CT/MRI EUS in 3-6 months, then Close surveillance alternating
in 2-3 years yearly x 2 years, lengthen interval alternating MRI with EUS every 3-6 months.
then lengthen MRI with EUS as appropriate. Strongly consider surgery in young,
interval Consider surgery in young, fit patients
if no change fit patients with need for

prolonged surveillance

Fig. 2. Fukuoka guideline: algorithm for the management of suspected branch duct IPMNs.
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6. American Gastroenterological Association
Institute guideline (2015H)

Eas|se) ARe BEae A dEL o
o8 IR, oy HA 71Es & °
UA B BEFQ3 549 NsAS
(Fig. 6) (28). o] AX M= 37149 1H &
o] 4 3 cm oA, 118 AE) 7Hed), 2714 o]Ato] 9l

=

L Aeold 20 UAB MY EA AR ARHE
2 30w, A F9 AN oA 28T A7
o4 2714 o]0 31918 Aol A Bl e
F5E NWIES ST} w3, o] AWML e 2
7)ol 425lo] SEFAE MRIGIA 8 W5} QoW =4
BHE ZUeE Bk st

7. European experts consensus statement (2013H)
FHAE7 g ek 95| WAs B34 A%
FEe LR 3ttt (10). o] Aol s JAdo] of&

Are any of the following “high-risk stigmata” of malignancy present?

i) obstructive jaundice in a patient with cystic lesion of the head of the pancreas

ii) enhancing mural nodule =5 mm
iii) main pancreatic duct = 10 mm

1Yesi m

\/ ("

Are any of the following “worrisome features” present?

Consider
surgery,

if clinically
appropriate
A

Clinical: Pancreatitis®

Imaging: i) cyst =3 cm, ii) enhancing mural nodule < 5 mm, iii) thickened/enhancing
cyst walls, iv) main duct size 5-9 mm, v) abrupt change in caliber of pancreatic duct
with distal pancreatic atrophy, vi) lymphadenopathy, vii) increased serum level of CA
19-9, viii) cyst growth rate =5 mm / 2 years

1 J/

Y

(If yes, perform endoscopic ultrasound )

>

\

involvement®

iii) Cytology: suspicious or positive for

Are any of these features present?

N\
i) Definite mural nodule(s) = 5 mm® \INhat itS thet’?ize of }
ii) Main duct features suspicious for argest cyst:

Y

Inconclusive

malignancy )
Y
1 <1cm ' 1-2.cm ' 2-3cm ' LI 1 >3 c@
y \d Y
CT/MRI CT/MRI EUS in 3-6 months, then Close surveillance alternating

in 6 months, then
every 2 years
if no change

6 months x 1 year
yearly x 2 years,
then lengthen
interval up to 2 years
if no change

lengthen interval up to 1 year,
alternating MRI with EUS as
appropriate.
Consider surgery in young,
fit patients with need for
prolonged surveillance

MRI with EUS every 3-6 months.
Strongly consider surgery in young,
fit patients

Fig. 3. Revised Fukuoka guideline: algorithm for the management of suspected branch duct IPMNs.
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Asymptomatic’ Patient with Incidental Pancreatic Cystic Mass
Detected on CT, MRI (with or without contrast) or US
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v v v
<2cm » 2-3cm >3 cm
I
! ! { ;
Single follow-up in Imaging characterization, Serous Uncharacterized
1 yr, preferably MRI? preferably MRI/MRCP” cystadenoma || cystic mass or other
*_I_V ¥ * cystic neoplasm
Stable Growth Uncharacterized || BD-IPMN Serous y v
T cystic mass cystadenoma Consicjer Cvst aspiration
! ! resection ystasp
when =4cm
Benign, | Follow-up yearly | Follow-up Follow-up *
no further every 6 mo for every 2 yr Resect, depending
follow-up 2 years* on co-morbidities
and risk

Fig. 4. American College of Radiology algorithm: flow chart for an asymptomatic patient with an incidental pancreatic
cystic mass detected on CT, MRI or ultrasound (US).

< 65 years at presentation

<1.5 cm Incidental pancreatic cyst

v

| Reimage q1y x 5" |
I

v

Stable over
initial 5 years'

'

\/

Reimage g2y x 2%

v

65-79 years at presentation

| Reimage g2y x 5"
I

v

v

STOP if stable
over 10 years®

—>| Interval growth® |

Interval growth®

Y

Y

\

Y

Y

Cyst is still <1.5 cm*

Cystis =1.5 cm*

EUS / FNA***

STOP it stable | [ Cystis still <1.5cm* || Cystis =1.5 cm*
over MINIMUM
9 years® . -
Reimage g1y or Move to Figure B or

EUS /FNA*

Y

Y

Reimage g1y or
EUS / FNA®**

Move to Figure B or
EUS /FNA*

v

!

STOP if cyst <1.5 cm over

MINIMUM 10 years®

Fig. 5. Revised American College of Radiology algorithm.
A. Flowchart specifying the management of incidental pancreatic cysts <1.5 cm.
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STOP if cyst <1.5 cm
over 10 years®
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1.5-2.5 cm Incidental pancreatic cyst.
MPD communication established by imaging.

v
| 15-1.9cmoeyst |

Reimage g1y x 5
Then g2y x 2'*

v

L

STOP if stable
over 9 years’

Interval growth® [«

v

v

Cyst is still <2.5 cm*

Cystis>2.5¢cm

Y v
Reimage gémo x 4 5
thenqly x 2 EUS /FNA
then q2y***;
or EUS / FNA®
v

STOP if cyst <2.5 cm

over 10 years’

| 2.0-25cmcyst |
v

Reimage gémo x 4
then g2y x 2
then g2y x 3'?

v

A

STOP if stable
over 10 years’

v
EUS/FNA'®

Interval growth®*

Fig. 5. Revised American College of Radiology algorithm. (continued)

B. Flowchart specifying the management of incidental pancreatic cysts 1.5-2.5 cm, when main pancreatic duct

communication can be established.

1.5-2.5 cm Incidental pancreatic cyst.

MPD communication absent
OR cannot be determined.

¥ v
Reimage q6mo x 4 EUS / FNA'
thenqlyx 2 I
then g2y x 3'?

v

v

STOP if stable
over 9 years’ I

Interval growth® |«

| Cyst is still <2.5 cm* | | Cystis >2.5 cm |

Reimage gémo x 2

then q1y2§§

then gq2y~"";

EUS / FNA®

or EUS/ FNA*

v

STOP if cyst <2.5 cm

over 10 years’

C. Flowchart specifying the management of incidental pancreatic cysts 1.5-2.5 cm, when main pancreatic duct

communication is absent or cannot be determined.

16

v

| SCA, cPNET, Pseudocyst |

\ A

indeterminate aspireation

Mucinous cyst or

v

Management
dependent on diagnosis

Reimage gémo x 4
then g1y x 2
then g2y x3°

v

v

STOP if stable
over 9 years’

| Interval growth®® |

Surgical consultation®
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>2.5 cm Incidental pancreatic cyst'
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!

SCA

Low Risk by Imaging®

v

| Reimage gémo x 4% |
Stable
over initial 2 years

Y

v

STOP if stable
over 10 years’

!

v

High Risk by Imaging*

EUS / FNA'

Y

y
Reimage g1y x 2 6 | EUS / FNA
Then g2y x 3°° _>| Interval growth + Surgical consultation

Fig. 5. Revised American College of Radiology algorithm. (continued)
D. Flowchart specifying the management of incidental pancreatic cysts >2.5 cm.

Incidental pancreatic cyst in
patient =80 years old at presentation’

|Cyst <2.5cm |

Y

v

|Cyst >2.5cm |

\

v

Reimage g2y x 2"

SCA

Low Risk by Imaging®

High Risk by Imaging®

Y

v

STOP it stable | > Interval growth” |

| Cyst is still <2.5 cm* | | Cystis >2.5cm |

L Reimage q1y” | |EUS/FNA' |

STOP if stabilizes or
if no longer surgical
candidate®

\

| Reimage g2y x 2" |

Y

Y

STOP if stable Interval growth®

v

EUS/FNA <
+ Surgical consultation’

E. Flowchart specifying the management of incidental pancreatic cysts in patients =80 years old at presentation.
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(Cyst seen on imaging )

+ ve feature = dilated main pancreatic

\

y

duct, =3 cm cyst or solid component

(Two or more + ve

features on MRI )

Yes

v

( Repeat MRI in 1 year and )
 then biennially to year five |

\ Yes

( + ve features on MRI at )

v

any point during 5 year

surveillance

>( EUS+FNA )

Repeat MRl in 1 year and )
then biennially to year five |

Concerning cytology
and/or two features +ve

Y

Yes

Interval change of +ve
features at any point v
during 5 year surveillance |

( Consider surgery )

Yes

\ 4 \ 4

( Stop surveillance )

Y
(' Repeat EUS + FNA )

Fig. 6. American Gastroenterological Association Institute guideline: management of asymptomatic neoplastic

pancreatic cysts - clinical decision support tool
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(Incidental asymptomatic pancreatic cysts)

Diagnostic work-up:
- Endoscopic ultrasound (EUS) / MRI
- Cystic fluid analysis (amylase, CEA, cytology)

- Serum CA 19-9

\

Y

Exclusion: Cyst requiring surveillance:
1. Pseudocysts - Unspecified
2. Cysts requiring surgery - Branch-duct intraductal papillary mucinous
* Mucinous cystic neoplasm (MCN) neoplasm
+ Main-duct intraductal papillary mucinous neoplasm (MD-IPMN) ‘
+ Mixed-type intraductal papillary mucinous neoplasm
« Solid pseudopapillary neoplasm (SPN) Follow-up
| - Cysts fulfilling the resection criteria* ) Every 6-12 months

( . . . )
Resection criteria*:

*’ \

- Cyst with risk factors of malignancy defined as:

are met

=2 mm

- Cysts =4 cm {Resection criteria* J{Cystic growth ) {Cyst morphology J

| unchanged

Main risk factors
+ Cyst-related symptoms

Y Y Y

+ Dilation of the main pancreatic duct >6 mm

* Mural nodules {
diameter

resection

If eligible surgical} {Intensify follow- ) (Continue foIIow-up)

up to 3-6 months |

Relative risk factors
+ Rapidly increasing size (>2 mm/year)
L Elevated serum levels of CA 19-9

J/

Fig. 7. European experts consensus statement: algorithm for clinical management of pancreatic cysts
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Disease of the Peritoneum

Bup oljeh J7e] S)net W Bae] A ST Boh vold WY ANt BES AYITE Byl 7
d, 4% 0 EPH B 5 T Aol 42 5 YA QY AL o]y Ao ul3| SE Holt, B 2
S, o Bet 3%, BUp YTFFS B4, Bubu|F, Bujol} 18T AW S| NR FUHE GH4LAS B
O\A|T, BTp A8 2GS BUSHE Y= Fr) W u HlT), 35 Sol Mol A9 B, YLEFL o)
29 S2T §AAY FYAT 299 AT FUt 249 TS Kol A9} Bk BYYHARY 1Y &
& 91208 F557]0] 47 Aol Eoln], AFHY GP2AE x| Py B Q8] RGO B
AUtk CTE: Bupe) by 9 E= WIFPY Q80 QAL JUEE Fe) AT U 37 AAto] 22 ol gt
Apolth, TREe] AR EE o)Ay F0] GP2AL HIS0|F oft), Tt Bakage] HYA 240 of
o 93 9l AL B4 AL Qg Qo] Egol 9 et

M B
Buhe Bl Iyt A% BN FVES 9 U
v T 2R, ¥ SEZS YA QlE parietal

peritoneum¥} &7 &S Qal Q= visceral peritoneum
OS2 FRHEAY Bue YFHOE 1 mm oJUE §fi E
e AAAQA sro g Ao o3) Huto] AR A
U B4 5ol AA| kot Z Holz] gk=t},
IRVEES

EjA7] 3-439] primordial parietal peritoneum-> HY
of 7S EZMIL QLo primitive gut ventralz}
dorsal mesenteryo] A A& ¥WOHA Hjo} H7FS
2 U3 Qo g§j487] 530 7+ foregut ventral
mesenteryo| Al A% 3, v} HF0]RE dorsal
mesenteryol| A F/JE . E3SE ventral mesentery?)
ventral parti= W50l A%< (falciform ligament),
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dorsal part+ 97HIt7} E a1, dorsal mesentery9)
ventral parts= 9B, dorsal part= H]ZAIZQITH
7} Hoh. BjAY7] 50 7] 453 AR 5 5o
WSHHA T HuARIT So] &2 Wl gt
AAREFOE o] Fsttt. o]23t o] F I F & AXWA &5
B7rS 9= A4St F7Hright subphrenic space), 7t

ZH(subhepatic space), 2t (lesser sac) 2.2 L

APAGNGS AR AR} sHRZ LT
o} Z7H(supramesocolic space)e falciform

£ 71E0R F9E UHH, 52 ] 5
Autst g7, &5 et 3, AYOE YR, &

(inframesocolic space)2 A, 313 249 W3
3} ¥Zt(infracolic space)dt &9 FofE (paracolic
gutter) 1]l ZH o2 WHM, At FHS AL
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Buds 53 JoE =8 Fuko] whg :
GENH 2o ool A &Aoo T wPHo] FAPHL
o|2 Q& A} Huto] £AYA| I Fapgo] HolHA T
D32 A D} CTOAE Bo) Ehbgo] =49 Hu}
I AFo] JA Eo] 9= B HY 4 o) Wo] 23
i 2ol MAo] A3)srt A2 4 9o BH)o =
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o] Zs|A Hof AFHME {EE 4= QU
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Uty Fe
8 3u|F
o Zu]Z(peritoneal mesothelioma)& Eu}

o)
= TAstE YA 7t B TR, o
’d Z 9% (malignant mesothelioma), 34 9%
(cystic mesothelioma), &S] G54 1] F(well-
differentiated papillary mesothelioma)©.2 Wttt 1
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TS 90%0]/do] AW =&3 AT/dol LA
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Imaging findings

Well defined unilocular cystic lesion in pancreas tail.

Eccentric enhancing solid portion in periphery of the lesion.

Solid portion shows well enhancement on portal phase and suspicious diffusion restriction pattern.

Answer
Epithelial cyst in the intrapancreatic accessory spleen

Discussion
1. Intrapancreatic accessory spleen
1) Accessory spleens in 10% of population
- 16% of these are intrapancreatic accessory spleens (2nd m/c, splenic hilum 1st)
- Tail region of the pancreas
- Mimics an infiltrative process such as autoimmune pancreatitis, or pancreatic tumor (neuroendocrine tumor,
hypervascular metastasis)
2) US: homogeneous, hypoechoic, +posterior acoustic enhancement
- A vascular hilum passing into the lesion at color Doppler US
3) Multiphasic CT/MR: Follows enhancement pattern of the spleen
- Enhancement greater than the pancreas
-When CT is not definitive, MR: signal more readily defined
- MR imaging with superparamagnetic iron oxide (ferumoxides, Feridex)
- Uptake in hepatic and splenic tissue (rich reticuloendothelial composition)
4) Radiolabeled heat-damaged RBC, 99mTc-labeled sulfur colloid scans: increased focal uptake

2. Epithelial cyst in intrapancreatic spleen
1) Among 34 reported cases, large number from Asian population
- Asymptomatic
- Smooth, both cystic inner wall and solid component
- Cystic wall matched the density of the spleen in all cases
- Both unilocular or multilocular
- Calcification may be present
- Associated features (parenchymal atrophy, pancreatic ductal dilatation, vessel invasion or encasement) absent in all
cases

References
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M/33
Chief complaint: UGI bleeding
Laboratory finding: Hb 6.7 g/dI
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Imaging findings

CT @73olA ¢ &R o AlgS Het 71 Holal J}. 9 e s E&she Bl &
+ Ho|A] gh=th Hlu A Ut A FHEY A 2YSAS K H o
2 HolA] F=tt JUAIA HAA At 2 Hojr 7k AdS FEeta i £8 A2 glok &
7 9 AAleS wror B2 AA A inflammatory myofibroblastic tumor (IMT)& FTHE] it} WSk AL
ol A] CD342} CD117-2 &4, actin, desmin, CD3, CD20, IgG49] ¥ 27S KTt

Answer
Inflammatory myofibroblastic tumor

Discussion
IMTE mesenchymal 7|99 ¥dE£Y 22 inflammatory pseudotumor@ €24 Qlth. GITOA HAsH= H -+ H]
WA EEW I AL Y IC valve RjolA F2 WA AP FF0lH, SAHE T 223 ¥ o] 9

O 29374 CT 24L& AUBlEd o2 Holal S oA ASY7HA] tefstA Holm FaujFol A3jsts Y
4 Ut} 3717 2 79 B SE g 2ol AYS FR E £ ot AT O 2 GIST, lelomyoma, neurogenic tumor,
ectopic pancreas 5 Tt F72] Fukat TFo] itk
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F/32
History: Operation for parotid gland pleomorphic adenoma (10 YA)

2015-11

2016-12

2017-03

T2 HASTE
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Answer
Metastasizing pleomorphic adenoma

Discussion

201549 CT/o|A delayed enhancement?} JoW HZAQ 37] Z715 Ho|= W AUth Heavily T2 F/golA]

heterogeneous high SIE Eo|m ¥ 9] peripheral portion©.Z diffusion restrictions F7stal JFUTh G4 &7
< HI O E mucin containing neoplasm< 783} 1L, peripheral portion© 2 invasive componentE Zg-stal ¢l

& ALz qFstdsyh

= o] 2 ANES Agatglol JEst Ae o] 28], A3 right hemihepatectomyE A8 WoraUr) Wa) 1
Jof w22,y WEZ myxoid stromaZp FESTHAL 3} metastasizing pleomorphic adenomaZ & At
Hgiuch

Metastasizing pleomorphic adenomai= EEA| Tt salivary gland ©]2]¢] organ®l| 4] pleomorphic adenoma”} ¥4y}t
Ae o EAA = Weko|H, benign AT BY7| A B ¢4 o1}, surgical procedure 55 &3 34 H}
e Aoz 223 QgL
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Answer
Malignant mesothelioma, sarcomatoid type

Discussion

Clinical Features

- Men in 5th - 6th decades, history of asbestos exposure (50%)

Radiologic type

- Diffuse: highly aggressive and incurable

- Tumor infiltrating and thickening the peritoneum in a sheetlike fashion

- Moderate to large-sized intraperitoneal masses with associated peritoneal studding
- Omental caking and variable amount of ascites

Localized: good prognosis following complete surgical excision

- Heterogeneous, solid intraperitoneal mass with irregular margin

- Invasion of adjacent visceral structures such as the liver, spleen, or pelvic organs
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F/72
Chief complaint: RUQ pain (1 week ago)
History: left lateral sectionectomy d/t IHD stone
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Answer
Biliary ascariasis

Discussion

Ascaris lumbricoides

- Intestinal parasite of humans by ingestion of eggs

- 15-30 cm long & 3-6 mm thick

Clinical presentation

- Mostly asymptomatic

- Bile duct obstruction, cholangitis and pancreatitis: AoV—nhbiliary tree & GB
- Intestinal obstruction and perforation

Imaging features

- US: nonshadowing, echogenic, tubular structures within the bile ducts
- ERCP/MRCP: long tubular filling defect in the bile duct or gallbladder

38
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F/48
Chief complaint: abdominal pain, vomiting, diarrhea for about 8 hours
History: C-section
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Imaging findings

Abnormal gas distended cecum in pelvic cavity on CT topogram

Markedly dilated cecum in pelvic cavity with air-fluid level on axial and coronal CT
“Whirl sign” in Rt. mid abdomen on enhanced CT coronal image

Collapsed mid and distal ascending colon on enhanced CT coronal image

Answer
Cecal volvulus
Operative finding: clockwise torsion of redundant mobile cecum with impending perforation.

Discussion
A cecal volvulus is the torsion of a mobile cecum and ascending colon around its own mesentery, which is responsible for

approximately 1 to 3% of all large bowel obstruction. Cecal volvulus is more prevalent in younger female (30-60 years

old), while sigmoid volvulus is more common in older adult males >70 years old.

Cecal volvulus requires a mobile cecum and ascending colon. Congenital mobile cecum results from a developmental

failure of peritoneal fixation of ascending colon. Acquired anatomic abnormalities, such as adhesions from abdominal

surgery or pelvic mass can also contribute to the development of a cecal volvulus. Other associated clinical settings are
third-trimester pregnancy, colonic atony and colonoscopy.

3 types of cecal volvulus.

- Type I: An axial cecal volvulus develops from clockwise axial torsion or twisting of the cecum along its long axis; the
visualized cecum remains in the right lower quadrant.

- Type II: A loop cecal volvulus develops from torsion or twisting of the cecum and a portion of the terminal ileum,
resulting in the cecum being relocated to an ectopic location (typically left upper quadrant) in an inverted orientation.
Most, but not all, type Il cecal volvuli have a counterclockwise twist.

- Type IlI: Cecal bascule involves the upward folding of the cecum rather than a axial twisting.
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Case 7. =vzizEsact uatmel aran|

F/84
Chief complaint: RUQ pain and fever
History: 400{'4% hemoperitoneum 2 /|24%
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Imaging findings

Mass lesion with central dense calcification in right upper abdomen on CT topogram with extrinsic indentation of
adjacent colon.

Inflammatory mass of right upper quadrant on CT with internal large dense calcification, peripheral enhancing capsule
and peripheral punctate calcifications.

Answer
Gossypiboma
Pathology: Chronic inflammation with abscess formation and foreign body material (cotton fibers).

Discussion
Gossypiboma (also called textiloma) is a mass lesion owing to a retained surgical sponge surrounded by foreign body

reaction. The word “gossypiboma” may have been formed from the Latin “gossypium” meaning “cotton” and Swahili
"boma” meaning “place of concealment”. This is uncommon surgical complication with an estimated incidence of 1
of every 1000 to 1500 intraabdominal operations. Gossypibomas are most frequently diagnosed in the intraabdominal
cavity. Gossypiboma may present at any time, from immediately postoperatively to several decades after initial surgery.
Pathologically, there are two types of foreign body reactions in gossypiboma. One is an aseptic fibrous response resulting
in adhesion, encapsulation, and granuloma, and the other is an exudative reaction leading to cyst or abscess formation (1).
On CT, a gossypiboma may manifest as a low density heterogenous mass with internal spongiform appearance with
mottled gas bubbles, hyperdense capsule, concentric layering, or mottled mural calcifications. The mass may contain wavy,
striped, high-density areas that represent the radiopaque markers. Very long-standing gossypiboma is associated with
calcification due to gradual calcium deposition along the fiber network of the surgical gauze. It is difficult to diagnose
some long-standing gossypibomas because calcifications increased with time may mask radiopaque markers and gas
bubbles within a gossypiboma do not last for years (2).

References

1.Manzella A, Filho PB, Albuquerque E, Farias F, Kaercher J. Imaging of gossypibomas: Pictorial review. AJR Am J Roentgenol
2009;193:94.

2.LuY, Cheung Y, Ko S, Ng S. Calcified reticulate rind sign: A characteristic feature of gossypiboma on computed tomography. World J
Gastroenterol 2005;11:4927-9.
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F/24

Chief complaint: Palpable lesion in lower abdomen for several years.
Aggravated menstrual pain recently

Laboratory finding: mildly elevated AST/ALT (AST 97 IU/L, ALT 104 IU/L)

f Heavily T2W

Clsgoronal
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Imaging findings

1. Large abdominal mass

20 cm, supplying vessels connected with Lt PV and Lt HV.

No connection with the uterus.

Probably exophytic mass arising from the left lateral segment of the liver.
Heterogenous internal signal intensity at T1 and T2 weighted images.

No fat component

Arterial hyperenhancement, no washout appearance

2. Multiple hepatic hypervascular lesions

Iso signal intensity at precontrast T1 weighted image, mild T2 hyperintense with rim-like appearance.

No fat component.

Intense enhancement at arteria phase, slightly hyperintense at portal venous phase, nearly iso intense at equilibrium
phase.

Dominantly subcapsular distribution.

Answer
1. Main mass: Inflammatory hepatocellular adenoma (HCA) (S/P laparoscopic wedge resection)
2. Hepatic subcapsular nodules: Suspicious for hepatocellular adenoma (S/P intraoperative biopsy)

Discussion

Most common subtype of HCA, 40-50%

Young women with history of oral contraceptives or obese patients

Steatosis in non-tumoral liver

Mutations in JAK-STAT pathway — T Serum amyloid A, T CRP

Intense polymorphous inflammatory cell infiltrates

Marked tumoral peliosis and sinusoidal dilatation — at high risk of bleeding

Previous “Telangiectatic focal nodular hyperplasia”

Pseudo-portal tract : thick-walled artery surrounded by fibroconnective tissue

No cytogenic or nuclear atypia

10% malignant transformation

Differential diagnosis from FNHs

- Heterogenous : hyperintensity on T2 weighted image, cystic component,

- Strong high signal intensity with atoll sign in T2 weighted image

- a peripheral rim of high T2 signal intensity with the centre of the lesion appearing isointense to the background of non-
cirrhotic liver on T2WI mimicking an atoll.

- It is considered a characteristic sign of an inflammatory hepatic adenoma but is only seen in about one third of cases. It
probably represents dilated sinusoids within the periphery of the adenoma.

- Lack of central scar

- Defect on hepatobiliary phase (with exception)
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Imaging findings

CT images show a well-defined mass with delayed enhancement in the spleen.

MR images show a well-defined mass with both T1 and T2 hypointensities.

Dynamic enhanced MR images show a well defined mass with delayed contrast enhancement.

Answer
Inflammatory pseudotumor of the spleen (Inflammatory pseudotumor, sclerotic, with entrapped red pulp and

hemorrhage).

Discussion
B == Ze sxpo] vFo)A 2AI8E inflammatory pseudotumor & o]t} Inflammatory pseudotumors &
T TR A 9 Qteto A go] MAsttal Hof gloy 1 floj= HAlY] Thddt Beoa Hatg & Feh 2
o] ul7go| Aat ¥HAFSE primary inflammatory pseudotumor+ ©& EET 20153 A5 oJ3tH AF71A] F 114
7Me) Z#vto] Huglo] Qlrh W24 o2& mesenchymal myofibroblastic spindle cells®] stroma®] acute and
chronic inflammatory cell (& plasma cell, mature lymphocyte) o] Ha-3h= ¥/do]™ necrosis T+ fibrosisE
doinh. G AAtolA v A, O T 2] ol BestH CTaAL 249 $40| HAY HA ¢
© 79| FH= & v SYTY o] o MRIA = TIgoIA AL &2 ST
F9] oA A ASAE, A7 FHoA 1L ASAEE Holil, 954 29 4 MRIA A9 29
t}. Inflammatory pseudotumoroA] T2 # AZAEE Hol= AL 219 M43l W 28 27 433}
AoH AAY 2 42 ARS] 9t Aoz AZHEY. 7 A
0] A=

hemangioma with thrombosis, angiosarcoma
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Switching Bipolar Hepatic Radiofrequency Ablation
Using Internally Cooled-wet Electrodes: Comparison with
Consecutive Monopolar and Switching Monopolar Modes

BJR 2015;88(1050):20140468

# 233

Radiofrequency ablation (RFA) has been increasingly
used for treatment of small (<3 cm) hepatocellular
carcinomas (HCCs) and it is also an established treatment
option for these tumors in number of guidelines. Especially
in BCLC guidelines, RFA is favored over surgical resection
in very early stage HCCs (single nodule <2 cm). RFA,
however, showed a high local tumor progression rate
for HCCs in 3-5 c¢m, compared with surgical resection.
It is largely due to the limited efficacy of RFA in creating
sufficient ablative zone encompassing HCCs in 3-5 cm.
Thus, there is a clinical need to create larger ablative
zones within an acceptable time frame. Currently, multiple
overlapping technique is used for the purpose, which
would be technically challenging after initial ablation
under the ultrasound guidance.

Herein, we investigated the efficiency of switching
bipolar RFA using internally cooled-wet electrodes,
compared with consecutive monopolar and switching
monopolar modes. Sixty coagulations were made in
15 pigs in vivo using 17-guage internally cooled-wet
electrodes and multi-channel RF generator. RF energy was

Copyright © The Korean Society of Abdominal Radiology

applied for 24 minutes in consecutive monopolar and
switching monopolar modes, whereas it was applied for
12 minutes in switching bipolar modes.

RFA using switching bipolar mode created significantly
more coagulations with spherical or oval shape than
consecutive monopolar mode (90% (18/20) vs. 30%
(6/20), P=0.003). The ablative zones with >5 cm
in minimum diameter was found in 65% (13/20) in
switching bipolar mode but it was found in 25% (5/20)
and 20% (4/20) in consecutive monopolar and switching
monopolar modes (P=0.03). Indeed, minimum diameter
of coagulation was significantly larger in switching bipolar
mode (5.09 = 0.9 ¢m) than consecutive or switching
monopolar modes (3.91 + 1.2 cm, 4.38 = 1.0 cm,
respectively) (P =0.002) at the lower delivered RF energy
level (76.8 = 14.3 kJ, 120.9 + 24.5 kJ, 114.2 + 18.3 k/,
respectively, P <0.001). Based on our study results, we
concluded that switching bipolar RFA using internally
cooled-wet electrodes can create coagulations >5 c¢m in
diameter and showed better efficacy than the others.
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Monitoring Vascular Disrupting Therapy in a Rabbit Liver
Tumor Model: Relationship between Tumor Perfusion
Parameters at IVIM Diffusion-weighted MR Imaging and
Those at Dynamic Contrast-enhanced MR Imaging

Radiology 2016;278:104-113

2 0|l
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capillary perfusionol thst JRE EJ3)A AFE 4
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perfusion BH7tof {F-83tE HAFE AE0] 22 HiL
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coefficient) 2} iAUC (initial area under the curve up to
60 seconds)E, IVIM-DWIZ ¥ D* (pseudo-diffusion
coefficient) ¢} f (perfusion fraction)& S43Ith A&
oA D, f, Ktrans, W iAUC & 4A17F 32 #HZo| A oj
Z73} v alste] oJn] QA AT (R 5 -40.7% ~
-26.3% vs. &R -6.9% ~ +5.9%, Ps<0.05). X 51|
A 7HA W $4 34 #F A D*¢} fi= Ktrans (P=0.004
and 0.02) ¥ iAUC (P<0.001 and =0.006)2} &ju] 9=
positive correlationg B O 7hzko] #o Aol A
WA 7+ 8|2 A] DCE-MRI A| &8} IVIM-DWI A& A}o]
of oJm] Ql= dAd/do] HolA] ghoith E o A= £
A o] HEH o 7 I 5 7153t IVIM-DWIZ} Al 5-8t=
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CT feature of Primary Graft Nonfunction
after Liver Transplantation

Radiology 2016 Nov;281(2):465-473

OIS W, *AgoHEe AT, e
SH: 7to]A] = b oA 7] 5B (Primary graft @2 A9), AFHSE H|wELh M B & A
nonfunction; PNF)&] CT E7 (features)S HIYEA 7] I} 39| 4] Aol& #31L, 29 %7& BEE B4
LBl 9l Fhato] CT AZA} H|wsle] Yol 7] 93t o2 BA&T}. Fisher exact test, x° test with Yates
o|t}, correction, student t-test”} B4 £ E3t%| ]t
e 2 oY Adis AEaT Y Sels Wgte ik HRYS CTolA 924 OV\U‘] 7| e R AL ]
M, AP MHAF M= HAEAT @ 7]HelA 2002 3 7] HA tixol Hlste] @& (PNF group, 8/26
d 595 20154 59714 3947”4«] g1 rolAlS Al [31%] vs. non-PNF group, 3/21 [14%]) T oje ‘7%8
Pt T2} F 7279 SApoA o] T 10 Woll 7H7]s (PNF group, 18/26 [69%] vs. non-PNF, 1/21 [5%])
B = Aol HAEel. ol & AFE 93EY A F4E HAtH(P<0.001). A oAH 7]15—‘7'—@
S A 38T o] Aol ZAEQUTE A oA T Vs oA Het A4 2 on] A Fete™ (PNF group,
AL 2o A 0,1 om 17982 HYHA 715RAL 30,5 HU * 10.8 vs. non-PNF group, 49.7 HU +80; P
(non-PNF group; 4% += 37]16—'?";(4/’\]'”}—4 Qo] 1 <0.001), Bt & A = 74| WHIk= on] A =3
= Ao g BEsigth g o]Ald 7% %;T_L(PNF (PNF group, 24.7 HU * 12.5 vs. non-PNF group, 9.7
group) ol A= 57H-4 F719] o] A1 # (dual grafts)—% o]& HU *10.1; P =0.001). Y 37 & CToN 24 3%
o ZrolAls x3Fsto] F 26719] o] AlHo] 2HQIAL, H] o] FRETH F HA] b= o] AW HlE2 YA oA H
A 7)1 RA tzTolx= 4719 T o]AHE o] 7]‘51‘1—@%4 HIEY 7| e5d 749 o] Qe Ao
§3 ZtolAl s 23tsto] F 2179 o] AlHo] EE|ITE. & HolA| ¥t (PNF, 9/24 [38%] vs. non-PNF 2/20
H|2YS7 CTAIA o] H 72| (attenuation)& 8324 [10%]; P=0.08).
(=2 74 == 59 74 [high == 1soattenuat10n] o] AR:7lo|A T AW o] AlH 7| 5B ML H|RYZ7 CT
AlHo| vl Hlgto] =AU Z& 79 B2 74 [low oA @AY vl R 7 E Hol= o] glon,
attenuation], o]/ 747} v]FHTE W¥il tig® O]E 17] oA Auf = AFEo] Sl SRl Hshe

U 8 Hopes =2 4 W ¥ 724 [Extremely
low attenuation], o|AH<] 747} tjswy AR}
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MR Enterography for the Evaluation of Small-Bowel
Inflammation in Crohn Disease by Using Diffusion-weighted
Imaging without Intravenous Contrast Material:

A Prospective Noninferiority Study

Radiology 2016;278(3):762-772
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	61-63 투고규정 2018
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