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iz Bo] it vl & &) gyt

SEUetE A 29 gEuiEE stet S oR
=% WEo] AFU 94 AATdH R Btolgte=
a7 Ut Q=919 F=o] At Z3tol| T <l
Alo] wl=olut foll Hlste] ofA AFt.

thgs] 2 gh=o] TvEZuY K-pope HI 23 35
7t BE o]F7] AFshe Alo] wl-g- ARARA Yol St
o) 273, YA & AAZE st=d FRet =1 RE7}
Egstojof gt w3 FH= B uiAE @
oA i ste] HEdto] 22 FAERA BA|A 3t A
M & WHE & QA BE IS FYstofor &

AQYt.

2,002 o|2A|= o|=0| E7tsd Yz Hat &
A2 ol giLitt. D2 Hig=st SRPYe
0

ACHH?

o] AR AT FAalst 212 vlfof thn|eh= A&
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7} (professional) 24 A&S zk3ojof Frt #p7]2] A
2okl A FA44 7]% (global standard)ol B 4]

=]ojof e,

-- -
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mEHe] o3kE 2041719 A5 F419] oJgte] ofd oY
(preemptive)&J8t, T Yol7kA] o5 (predictive) ] to]
) Al ol w2k Q2 AL B (preciion
Jetg A Heetn olEsta Y&k ol £3
s17] Sl Folete Ao 724, Fea o
B8} (structural, morphologic anatomy)¥t -9+ ¥§2|s}
(gross pathology)S HIFH S & 3= Y& A 48
EAEs, A5 52 BgoR st BAYuEe v
3t 7154 AFH (quantitative) F/ge|stoz9] v

Z7alo} 517, o] % e A=, shet, EA, o

%@ f oS Ret 5 7% she] AR/FET o oA
72 Esto] nEo] GAHOJSS WA Aok s FArhE
Helo] &yt

olF $Jsto] ¥ st Hro 2 AjofE WE AR HF &
ofollgt wEe)A] Bl % e ojst Rofol AL 1A}
s BHoRE o2 FH0AN Bujsl] BAFHoR
W A7He g R0 HAE TRl oA 1
Qi) ohg? FE & AlthsS Aol AHAA
T =AY S HIY O R Thedt Y BEAL (reader) 7}
ofd 95 Fe HEA (coordinator) 2A] FAFe]sto]
214|7] &J8te] AR} H&S st & stofof & A YUt
EAl= JAAEESE (communication skill) & 3HFst
ofof gt
B3} SALE, A, BhEAL BAH 5 2 4E 7] o
52 Fote] 242 olfol 2 4 Yt ARARA] 5
< 7190 o], goj= B 7]’%3}95 Ao, T &
d50) A Fpste] FA4 SEpUE Liolot ¥
AT, 2710 A 43 ol Aolte.
T AFEE E3H3 ICT (Informatlon & Communi-
cation Technology)9}9] 428 8= Z4A YUYt o
2 Al°] g€ Zt] @ AYYTh Al control & 4 9)

01

Radiologist of Tomorrow

« Professionalism * Communication Skill

| = Competence L\
= Excellence > % /

‘{Verbal, Nonverbal language

= |nternational language

. = Computer language
- 4

(= Self Regulation \L
= Morality

. Altruism /-7
Cosmopolitan : Global Standard

" . Cultural property

* Open mind

+ Image reader”} ob'd Medical Image coordinator &

TS T 5 At 5YS PP G D SEE by
ol wEUT.

AR SRR gt ol3lE T 4 Yt 5w
shel A0 2A 298 Zolof YTk Z=e] Tt
491 Aol olofelnl iFalstol KjstE 59 Hepge

A5y g4l 58S 23 & 4 A 2 AUt} o
A AAAZE 25 Rt 2 AYYt
3. LGSR =M 7t 7|0f| EHe= e2?

A= 20049 271302 AEE QT 20059 109
3oz Hoste] 2008 109l U715 npR&ULt 3
A7) T B2 ARQte] Qo AehAbA oA G4
oJstat 2 Jigst dol 7 7] o) EE U

20A17] FRbol| WAPAT 7} A AP} 2] S AR
¥ O #ojEtuts BejE & uAbae] 5y
£ 204 EoF Abgo] ot 285} CT, MRI, Fusion

e

:Hur

ZIEHUARM T Haoigtal MAICH 7Hef
289, 2 Eajo| AF ‘HMoRI NY &Y

TCHEAMIDE 6001 M D0 BYYLME QBT HIPD M EWE LOELL
Cigtgaoee(ald 2ol 260 HERACIIl AL HE AYHOID WAUCH
A 9F HANFMA SARK ALY WAHE SN D N0 mUN B B
2k 250 SHES MFESRE NHE Haul HAER ASON HO. MY 2002 O
Bo&s DlAIY OIS T2 F NP AMOICH

Yaoiel= 28 B NT XML S (12 5 A HHALcss2: BEE NBH
B0, YENAE ASTMHDE =2 NS0 0I0 2 0| 010 #HLE

Ol BIIE SHE XNIE YRD A3MM F YA 2= MER 0IBE MBS
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CigtE o esi= AN AL BALE02E BYU0 ILVEY LHE FUUSH
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et Aoiate 2| 23S "HAAUYIY HYE NI LM FHHE CAR WO
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HEoZ plf BTUES SE ST WM A R Dyojey o) U JHUAE= &
SIAFR (02-578-B003~5)0 A SHLEEHCH
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GEHPA AL EF 02-556-1500 / 017-298-7309
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Response Criteria for Clinical Trials of Cancer
Immunotherapy: iIRECIST

Ll
(o]

T SIA| ALARS ¢l

oI, S{x|Ol*, AZHA",

QF BtE WL 70| E2fl: iRECIST

|x-|-12 0|J_22 |:||-7“I|1,2 A_l_z.;_gi],Z Hl‘*‘|§1-2

"M 20l atolstal
2N 202t 2l QIAFA|BIMIE] Asan Image Metrics
3o|._7|<_|;H|g_<,=._| ojAto|sta}

ocoo—l=

4oz BEstE 4 TE S
Ez‘;ﬂt} iRECIST+ RECIST 112 7|4
7}H°1 B &

XOF Hl &
[e] LO
o F2 &g 2751 53

Zele

et
E °ﬂ A =%
Els

A2 Ath7t GelEA A o we molarobd) olAkA d o] 2aE] a1 Qe Wl aroba] o] thr] ek QlARA]
F7HE 9J3) 2017
to = st
F35to) 7198 Ao 2 7|t AA| 8
3] RECIST 113} 2a}d A& Az4 o

Hojl RECIST Working Group®] iRECISTE] 7}o]=
9101}, RECIST 1.1HT} Y& L0]¢} Hrlr|Z2Eo] &
F3317)= 7RG 2 FolA &= iRECIST

ngstarz st

TE A= Wizt vhgE B8] HAME AF
i d#E 7|Fol F28. ol E Y8 2000d =
o Response Evaluation Criteria in Solid Tumors
(RECIST) 89| =& X}E HZ T, 1981 NARA 7]
T (WHO) ¥k g7} 7|&& d4glste] RECIST 7]&
HF3EE}$aL, 200949 RECISTJ: A9l v (RECIST 1. 1)
o7 JjHEo] Y WS H7HY EECE EE| AMEEL
At ().

HA XA (immune modulators)= M2 39 |
2yl b 398 B 3 SR ALSAT-YLT I
g4, 2203 B AZAE £, 2203 © A
H #84-1 2%E [Cytotoxic T-lymphocyte antigen-4
(CTLA-4), programmed cell death receptor-1 (PD-
1), and programmed death ligand-1 (PD-L1)]2} 2

* These authors equally contribute to this work as co-first authors.
wWAMXRE ZZ R, MD, PhD

05505, M2A| $0t7 S2ILZ 432 88, Al S0t GAolstat
Tel: +82-2-3010-4377

Fax: +82-2-476-4719

E-mail: kyungwon_kim@amc.seoul.kr
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rlo

BEE0 M AsH ez A=A (2, 3). 2011d
ipilimumabo] U]= FDAS] £53]71E Wh2 o] % ofg] oF
EE9] & b—/\nz JﬂoP Hh}o} A7 Wl = ABok 2] Fo
ojal & 017}*24 ol g o] &85 1 Tt (4-9).
ATAES SAFol| st HY 7|9k 5] 7] ¢
ANEo|A 71 218 (pseudoprogression)o|2tal &2
SEQ F WS AL 7estet A8 B4 4
, RECIST 113} 2-& AEZQ whg 7]l ot a4
3l (disease progress1on) 71&o] Hekst GAAA0l B
SOl FYo| FAadt= A9 vhe-o] YET (10-12).
A3t 7 A AL TG HolA HYEkSo &gt |
MIZ g 3ol 7|Qsh, W gAY ke g ¢
FOE PYrieted A4S 2HlE £ Aok
olg{dt A S siastr] flsl 2009 0l= F4] ¥
WQJ;‘—*\ =Ry l o & &= WHO 7|%o 2
¢ Immune-related response
criteria (1ch) } xﬂf&ﬂ %E} (13). 2013 %= RECIST
g 7oz stel ARAAY E4L olgett 24
7] o] WEERIL, o)k 7 AN A 5
Aeo] ArgE o WAL 747 e revised irRC,
irRECIST, %+ immune-modified RECIST 52.& A}-&
STt (14). o]Hs HEH WY FUA T4 vHs B

O 0 X Ho rfr o

1o
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< 254 M= g HEH UL, FDA 59 1Al 7%
ZRE A £ o)A §-84 7t W4 (primary or
secondary efficacy endpoints)Z QAR2] Fatal gAY
2 37} ¥4 (exploratory endpoint) 2 -85 it

ojof T M FUA A AHNM FEHCE F
& 7hse 2EIE A7IEY HoAo] tiFRE AL,
201799]] RECIST Working Group®]l 2J3l iRECIST7} &
ET A} (15). ©]& 3t iRECISTE= RECIST 1.19] 7]4ta}7]
ujizol &&4o] Bol RECIST 113} & B7tst7]of &
o|3hit, RECIST 113} th& Aol ol thalA <471 22
sf.

=
L
o

g of

iRECIST+= RECIST 1.1& 7|ftS 2 &}, RECIST 1.1
o k7] fle W (immune)&
Fo|& RECIST 1.1 &olof Q& ARSIt} d& &
RECIST 1.1 ¥kg 7]&9] §ojef F2st7] fjste] that
Zro] MY ¢4 ¥-S- (immune complete response, iCR),
My BB 9kg (immune partial response, iPR), S <t
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iRECISTO|A =% 715 ®W¥ (measurable lesion)
2 =74 E71% ¥ (non-measuable lesion)?] 7]&&
RECIST 113} 53t 7|&& A&t 34 71 B2
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F2 W (target lesion)¥} H|EZ] ®HH
= WHE RECIST 113 &
1O 7B AIAA-AAN 54 7F

ox
ofr

o HH H
%4 A9 (immune stable disease, iSD), | H &4 & 5 W] e A% Y BE F7]E tEst= A 5
W X3 (immune unconfirmed progressive disease, 7 WH& (2 71 4E o 27 W) 24 oz B4
iUPD) % WY &4 A% I¥ (immune confirmed gt} 1 o]Fe] /o] s Bfole 4 7hs HHx
progressive disease, iCPD)o]2}1l F#3t} (15). H A W o g Attt A& Eof Tt 4719] &3 7t

iRECISTOM &= 2+ 94&4% Al (Timepoint, TP)9] & BWo|] A& A M= 34 WHORE HAsta U
k3ol FQ235HA thRolA §of A7t dasitt Sk2F A D= H|EY WHo R FATe) vhek 3 7| To| A H]
o] A FEY AA (Baseline)> A2 Al = 714 Al B4 WO T4l B9 Z47ke] WS BE 7|85 K
Aolghal HE, O B Sol= JFEIS Jall BE v BB 71E7 st (o, ThEAY E=2E Hol ¥
AR FHoll 2AHE 1RE SAUE Z7I7IHA T3y W e TR 7 Hol W), 34 BVl HHES B
7ol o] H7)3T} A& S0 WE AIAL HE AIF2, T FH|BEAH HRoRE dAgTt
B AHE3 502 ®7|5kal gof A 2= TP1, TP2, TP3
H 1. RECIST 1.10f H|al IRECISTOIA Z2t2l £ &=

gtz iRECIST RECIST 1.1

RECIST 1.1 7|&29| &Y 213 & Bt ZQIE HIt e AS

(Time point response after RECIST 1.1 progression)

Al TIsho| B4 (Confirmation of progression) iUPD Tt £ 4-8%F £X CTAZHO|IA =

E015te] iCPD &H
M2 HeHo| Iy} diH (Management of new lesions) New lesion targeta} new lesion New lesion (7|20t
non-target22 FHSIH 7|Zstn £ ot FF=2 24E)

SN £t 1= 2 3Y A HolE £ (Independent  BEAL MEHALES

blinded review and central collection of scans)

BiXto| U™ HENE 1 AMX HEf7L R K& R 2Ho 52 es

(Consideration of clinical status)
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AUYA B WS Pt A8 A
RECIST L1o|A =LA HAE A FEAT IRECIST"ﬂ/ﬂ

FH Hsh= AW 1389 Aol Eé‘ﬁﬂzb— 7= ATk
= xqo]q 1RECIST0]]1\-]‘— R E0] RECIST 1.1 B4 A
HH uke obg AW W A Wy A4
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Abstract

In the era of immunotherapy for cancer treatment, the number of clinical trials for cancer immunotherapeutic
agents has been rapidly increasing. In 2017, the RECIST Working Group released a consensus guideline “iRECIST”
for internationally standardized response assessment in multicenter trial. The iRECIST was developed based on
RECIST 1.1, additionally introducing new terminologies and criteria. Accordingly, iRECIST is good for standardized
response assessments but also requires cautions to follow. In this article, we reviewed the overall items of iRECIST,

especially focusing on the updated items in iRECIST.

Index terms: Immunotherapy; Tumor response assessment; Clinical Trials; Guidelines
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Stomach Imaging: Update

to predict lymphovascular invasion of gastric cancer.

CT is the main tool of stomach imaging for the evaluation of specific diseases such as subepithelial lesions
and gastric cancer. Multidetector computed tomography (MDCT) gastrography is capable of detecting early
gastric cancer (EGC) mainly due to its ability to produce various three-dimensional images such as virtual
gastroscopy (VG), shaded surface display, and tissue transition projection images. Among three-dimensional
imaging techniques, VG is known to be excellent to identify subtle mucosal lesions such as EGC and particularly
useful for the staging of stomach cancer. Methods for obtaining VG images can be classified as, automatically-
generated VG and technician-generated VG based on routine protocol along lesser and greater curvatures.
For the staging of gastric cancer, both conventional MDCT criteria and new MDCT criteria are currently used.
Recently, new imaging criteria and techniques have been suggested to restage tumor after chemotherapy and

Introduction

In the gastrointestinal tract, especially, stomach
imaging is still challenging in the radiology because of
its distensibility, strong peristalsis, and the existence
of substitute imaging modality such as endoscopy
(EGD) with endoscopic ultrasound, compared to small
and large bowel. Fluoroscopy, computed tomography
(CT), and magnetic resonance imaging (MRI) are the
modalities are currently used for stomach imaging.
In recent times, the role of fluoroscopy is limited to
evaluation of gastric passage and post-operative
leakage, with the other applications being replaced by
EGD. CT is a main tool for the evaluation of specific
diseases such as subepithelial lesions and gastric cancer.
Studies are being conducted to overcome the limitations
of MRI in gastric imaging caused by strong peristalsis
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of the stomach and the relatively low spatial resolution
of MR for small mucosal lesions such as early gastric
cancer (EGC)(1). In the present article, we discuss the
techniques and roles of CT that are mainly used in
gastric imaging, and discuss new imaging techniques
currently being tried.

CT gastrography

1. Overview of CT gastrography

Multidetector CT (MDCT) gastrography is a novel and
useful technique for preoperative imaging of gastric
cancer (2-6). MDCT gastrography (CTG) is capable
of detecting EGC mainly due to its ability to produce
various three-dimensional (3D) images such as virtual
gastroscopy (VG), shaded surface display (SSD), and
tissue transition projection (TTP) images. Previous
studies have reported improved detectability of EGC by
3D CTG compared to two-dimensional (2D) CT imaging
(3, 5-10) (Fig. 1) VG images, which are generated using
a surface volume-rendering technique, simulate EGD
by providing a view of the interior of the gastric lumen.
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The SSD and TTP images are similar to single-contrast
and double-contrast barium studies, respectively, and
can provide a global view of the stomach and the exact
location of a gastric lesion.

2. Virtual gastroscopy

VG is known to be superior to 2D cross-sectional
images in identification of subtle mucosal lesions such
as EGC. Notably, in endoscopic-diagnosed EGC, 90% of
the lesions not visualized on 2D images are detected on
3D images (5, 7). Therefore, VG is particularly useful for

the staging of stomach cancer. In addition, the location
of the stomach cancer plays an important role in the
determination of the surgical margin to achieve a safety
margin of greater than 5 cm, which can be observed in
an easier and more accurate manner on VG images.

The location of the EGC on EGD may vary in
accuracy depending on the skill of the endoscopists. In
addition, the location of the EGC determined by EGD is
diagnosed in the state of being expanded twice as large
as that of the stomach during surgery, so the location
of the stomach cancer may be different from that of

Fig. 1. T1a early gastric cancer (EGC) of the gastric body
in a 62-year-old woman, diagnosed on both endoscopy
and virtual gastroscopy (VG).

A. Axial CT image shows the site of the EGC (arrow) for
cancer staging, which corresponds to the EGC location
on VG (C). No abnormal finding can be detected due to
very subtle mucosal change. B. Conventional endoscopic
image shows the disrupted mucosal fold (arrow) of the
EGC. C. VG image clearly demonstrates the disrupted
mucosal fold (arrow) of the EGC, which is similar to the
morphologic feature as described in B.

Korean J Abdom Radiol 2019;3:19-24



the operation (6, 11). On the other hand, the inflated
stomach during CTG is approximately the same size as
the stomach during surgery, which is advantageous for
more accurate localization of gastric lesion (6, 11).

3. Technical factors in CT gastrography
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including axial, sagittal, and coronal images and VG
image. The CT images are obtained with high-resolution
thin slices. In order to obtain such an image, appropriate
expansion of the stomach is essential. Air and water
are mainly used for this purpose; however, a VG image
cannot be obtained with water; therefore, air is mainly

CTG refers to a multiplanar reformatted image  used for gastric distention (6). To distend the stomach

Automatically
generated CTG

Lesser curvature view Greater curvature view

Fig. 2. T1b gastric cancer in a 68-year-old man, detected on conventional endoscopy, automatically-generated virtual
gastroscopy (VG), and technician-generated VG.

A. Conventional endoscopic image shows malignant ulcer (arrows) with uneven elevated margins. B. Tissue transition
projection (TTP) image demonstrates the pathway and view angles of the automatically-generated VG from the fundus
to pylorus. The TTP image depicts the location (arrowhead) of the gastric cancer at the lesser curvature of the gastric
lower body. Automatically-generated VG image using the endoluminal fly-through technique shows malignant ulcer
(arrow), similar to the morphological features in A. C. TTP image demonstrates the pathway and view angles of the
technician-generated VG along the lesser curvature from the fundus to pylorus. The TTP image depicts the location
(arrowhead) of the gastric cancer at the lesser curvature of the gastric lower body. Technician-generated VG image
clearly shows malignant ulcer (arrow), similar to the morphological features in A. D. TTP image demonstrates the
pathway and view angles of the technician-generated VG along the greater curvature from the fundus to the pylorus.

Korean J Abdom Radiol 2019;3:19-24 21
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with air, an effervescent granule is administered orally.
As peristaltic movements of the stomach are long and
powerful, unlike small and large bowel, spasmolytic
(buscopan) was used to maintain hypotonia before
performing CT scan. Currently available CT scan
techniques can quickly acquire high-quality images
without the use of spasmolytic agents.

Patients are advised to ingest 6 g of effervescent
granules with 5-10 mL of water just prior to undergoing
CT scanning, in order to distend the stomach. Patients
are then placed in the left lateral decubitus position to
shift the gastric contents from the lower two-thirds of
the stomach to the fundus. Following this, patients are
immediately placed on the scanning table in the 30°
left posterior oblique (LPO) position by placing a pillow
under the back on the right side. If a gastric lesion is at
the cardia or fundus, the right lateral decubitus position
should be employed instead of the LPO position. An
initial scout image is obtained to ensure that the
stomach is adequately distended.

The majority of the patients in Korea undergo EGD
prior to CTG. Therefore, CT is performed after ensuring
appropriate position based on the location of the
lesion as demonstrated by results of the endoscopy.
In obtaining 3D CT images using raw data of CT,
obtaining VG images using the endoscopic images
of the lesion as a reference can increase the rate of
detection and diagnostic accuracy. This is the typical
difference between CTG and CT colonography. Due to

the specificity of this situation, favorable CTG images
can be obtained and the effort and time taken for
manual creation of VG can be avoided by assigning the
procedure to an experienced technician. Methods for
obtaining VG images can be classified as, automatically-
generated VG and technician-generated VG based on
routine protocol along lesser and greater curvatures (Fig. 2)

4. Tumor staging of gastric cancer

A recent study by Kim et al. (5) postulated that
the inner and the outer halves of the low-density-
stripe layer on contrast-enhanced CT images might
represent the submucosal and the proper muscle layer,
respectively, according to the radiologic-pathologic
correlation. The study suggested the new MDCT criteria
based on the speculation regarding the gastric mural
layering, comprising of major differences in MDCT
criteria for T1b and T2 cancers (5, 12). According to
the criteria, disruption of the low-density-stripe layer
to a degree less than 50% of the thickness denotes
tumor stage T1b. T2 tumors show disruption of the
low-density-stripe layer (greater than 50% of the
thickness) without abutting on the outer, slightly higher-
attenuating layer (Table 1).

Unfortunately, the gastric wall is not often visualized
as the typical three-layer structure on CT gastroscopy.
In such cases, the new MDCT criteria proposed by Kim
et al. (5) cannot be applied. In contrast, conventional
MDCT criteria can be used for staging of the gastric

Table 1. New MDCT criteria for tumor staging of gastric cancer, adapted from European Radiology (5)

Stage (depth of invasion)

New MDCT criteria

T1a (mucosa)

Tumor shows enhancement and/or thickening of the inner mucosal layer, as compared
to the adjacent normal mucosal layer, with an intact low-density-stripe layer

T1b (submucosa)

Disruption of the low-density-stripe layer (less than 50% of the thickness) is visualized

T2 (muscularis propria)

Disruption of the low-density-stripe layer (greater than 50% of the thickness) is
visualized without abutting on the outer, slightly high-attenuating layer

T3 (subserosa)

Discrimination between the enhancing gastric lesion and the outer layer is visually
impossible, and a smooth outer margin of the outer layer or a few small linear
stranding in the perigastric fat plane are visualized

T4a (serosa)

An irregular or nodular outer margin of the outer layer and/or a dense band-like
perigastric fat infiltration is visualized

T4b (adjacent structures)

Obliteration of the fat plane between the gastric lesion and the adjacent organs or
direct invasion of the adjacent organs
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Table 2. Conventional MDCT imaging criteria for tumor staging of gastric cancer, modified from Abdominal Radiology (13)

TNM staging

Conventional MDCT imaging criteria

<T1 Abnormally enhancing mass or wall thickening less than half of the gastric wall thickness

T2 (muscularis propria)

Abnormally enhancing mass or wall thickening equal to or more than half of the gastric

wall thickness but with maintenance of the thin most outer layer

T3 (subserosa)

Transmural enhancing tumor involving the entire gastric wall without perigastric fat

infiltration or with a few perigastric fat stranding below the adjacent perigastric vessels

T4 Transmural tumor involving the entire gastric wall with irregular/nodular outer border
and/or fat infiltration invading beyond the adjacent perigastric vessels. (T4b, if there is
adjacent organ invasion by mass itself and/or perigastric fat infiltration)

Table 3. New post-chemotherapy MDCT imaging criteria for tumor staging of gastric cancer, modified from Abdominal

Radiology (13)

TNM staging

New post-chemotherapy MDCT imaging criteria

<T1 Abnormally enhancing mass or wall thickening less than half of the gastric wall thickness
regardless of nonenhancing perigastric fat infiltration

T2 (muscularis propria)

Abnormally enhancing mass or wall thickening equal to or more than half of the gastric

wall thickness but with maintenance of the thin most outer layer regardless of non-
enhancing perigastric fat infiltration

T3 (subserosa)
perigastric fat infiltration

Transmural enhancing tumor involving the entire gastric wall regardless of non-enhancing

T4 Transmural tumor involving the entire gastric wall with irregular/nodular outer border and/
or enhancing fat infiltration invading beyond the adjacent perigastric vessels. (T4b, if there
is adjacent organ invasion by mass itself and/or enhancing perigastric fat infiltration)

cancer (Table 2). Conventional gastric cancer MDCT
criteria postulated distinguishing T2 from T1 is whether
enhancing mass or wall thickening is more than half of
entire gastric wall thickness or not (13). The concepts of
the two above-mentioned criteria are similar in terms of
that submucosa and mucosal layer has similar thickness
and sum of these two layer consists of almost of entire
gastric wall thickness.

5. Current issues in gastric imaging

A. Restaging of gastric cancer after chemotherapy

Tumor restaging and determination of resectability
on MDCT after chemotherapy is critical to treatment
planning and prediction of prognosis. A recent study
by Joo et al. (13) proposed new MDCT imaging criteria
for gastric cancers after chemotherapy (Table 3). The
characteristic of the criteria is that non-enhancing

Korean J Abdom Radiol 2019;3:19-24

perigastric infiltration does not affect staging of the
tumor, which minimizes over-estimation of the extent
of the tumor due to chemotherapy-related edema or
fibrosis.

B. CT volumetry

Lymphovascular invasion is considered an independent
factor for lymph node metastasis and the prognosis
of patients with resectable gastric cancer. A recent
study by Chen et al. (14) reported that gross tumor
volume of resectable gastric adenocarcinoma on MDCT
demonstrated capability in predicting lymphovascular
invasion and distinguishing the tumor stages.

Conclusion

Multidetector CT gastrography continues to be
regarded as a promising technique in evaluating
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gastric lesions including staging of gastric cancers and
subepithelial lesions. This could be attributed to the
ability of CT gastroscopy to depict details of gastric
mucosal change as well as extramural findings. High-
quality CTG images, including various 3D images, can
help clinicians plan optimal treatment strategies by
offering a global view of the stomach with the exact
localization and accurate staging of the tumor. In
addition, routine CTG along the lesser and greater
curvature created by an experienced technician can
provide favorable VG images for gastric evaluation.
Non-enhancing perigastric infiltration (chemotherapy-
related edema or fibrosis) does not affect staging of
the tumor after chemotherapy for gastric cancer, which
minimizes over-estimation of the extent of the tumor.
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Fig. 5. &4 7|0l 2 susceptibility artifact. Gradient—echo T1-weighted opposed—phase image (GRE, TE=2.3

ms), gradient—echo T1-weighted in—phase image (GRE, TE=4.6 ms), respiratory—triggered T2-weighted fast spin—
echo image (FSE, turbo factor 15), breath—hold T2-weighted HASTE image (HASTE, turbo factor 152) &AM &
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oM TEZF %2 HM(GRE, TE=2.3 ms)2LCt 3 EQIC}, Spin—echo AZ2l MU M= 180% refocusing pulseE o Z0| At
28 HASTEEA0| FSEECL susceptibility artifacte] 2 7|7t ZfCt,
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3= HASTE %¢] susceptibility artifact”} 7} Ztt, o}
2hA] susceptibility artifacts £0|7] YsiH&, F2 A
(o). 1.5T), &< TE, 2 receiver bandwidth, HASTE &
9] single-shot fast spin-echo”7|®{& o|&3h= o] £t}
(Fig. 5).

RF Xt& =+
inhomogeneity)

Zl (RF magnetic field (B,)

RF AL GAS A1z} 3t 290 RF A% (RF
magnetic field €2 B)S /st G4 Al §— QJ_EI?‘{}
t}. B, inhomogeneit y—‘E P He (FOV)7E 2 55 99

]}‘1 E‘O] ""Xﬂﬂ' = “l‘ MJ— Hxloﬂ U}E]— E‘;L S %"}}

7]

NS E YERdt) B, mhomogeneltyb 717)9] Ao
ol5t= HEo] morq A9 75 #33% B1E 017
el o= 7he] AE Y (transmit (:011)E o] &3}o] RF
HAE FASHE multi-transmit RF A& 2-8A)17]1

Ach

Dielectric (standing wave) artifact

B, inhomogeneitydl] 2|3t artifact= £3] RF 3%
(wavelength)o] ZolA & 1 27 71718 o| &3t 7
© E3| 247 © 4 9t} 1.5To|A RF 3] 52 cm$l
o whsto] 3T<>1Wt AHkel 26 cm A Hbol| EA] gkt
RF 2go] s Q1A ot B9 FAeH vl=d 4 ¢
dielectric (standing wave) artifact7} ¥Agst=t], =
54, AL v SO BHE A o] & $art 3Tol|A ¢
e A& BF WS, REHOR NGt gad

Bolol 271 B9} RF 949 1/4 HE9] 7HF 02

P AE 2+83t 8txtel 3.0T MRI 71715 0| &3l &
o, gyl Y 2ol Mst ZAE dielectric
artifact (2tef#)7t 2HEECE

Fig. 6. 247
2 T2 A%

Korean J Abdom Radiol 2019;3:25-32

KJAR

Korean Journal of Abdominal Radiology

Ehdt} (Fig. 6). Dielectric (standing wave) artifact®] 7+
A 93)A = dielectric padE AR, A 2P 94 71712
o] &-3t= 4, multi-transmit 7171 ©]-8-3t= W, Bl
shimming 59| W] Qlct.

7|E} MRI QI3 =

Aliasing (wraparound) artifact
MRI G4 94 (field of view, FOV)©o] 1A 27| B}t &

& 7o) WA= artifactZ FOV HIZZE 999] g4
AZ7F JHE oM Foll AHA Hol= FEf= yerd
o BE5 %‘ 3‘01]/\1 4H (coronal) O“/\PO]L} EApAR)!
MRI 3 8P WREHS FOV| X838t 7 aliasing
art1fact7]- Ur‘:—}"} 4> Qlt}. Aliasing artifacts o] 2202
+ phase-encoding?} frequency-encoding oA &

= 98 4 9lo) Al MRI 7)7)= GARIE A7 2
7t SNRQ] £&28¢lo] frequency-encoding W&Fe] 3} A
3 (oversampling)©] 7Hs3F2& oversampling®] &
E3} frequency-encoding &9 aliasing> §A 2
2 At} wEhA AAl A @7dollAl aliasing artifact
phase-encoding W&o F= FFET} Phase-
encoding W9 aliasing artifacts 9= B2, phase
encoding oversampling®|t}, Oversampling AA 4
Aol Z3E A G FOV HPZ BE] AN S s
&= Z& Wal=t), frequency-encoding Wk 2
phase-encoding 9] oversampling FJAItS 5
7PAIZIck BEo] QI 1 9] FOV uigEe] A5 E o
3} saturation band & A-g-3l= WHE Qth

rlr o o g

_4

RF interference artifact (Zipper) artifact

MRI @§739] thdo] B= AAA HYH FAZ o]
919] radiofrequency”t $+417] T Yol AEE o] LAY3h=
artifacto]t}, $41% radiofrequency &3¢ Fatao] wt
2} frequency encoding W&o £ Fub4 x|oA
2] W& (& phase encoding )02 A4 T2 Wit §
Bl 2 Yehdt}, o] artifactZ} §HAY3Hs 2 g9z
MR 2434e] ol 261 gof siel 171004 &

29 @A47]97k MRI 7712 S95E 499 MRI A4
A o) e vAL B BUE7|olA 1§ ST
Ax7)at Folt. A ALY B & 2a 9]
H& 71718 DAY AAH oA AASHE Aot
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el

Case 1. SHistuyd oixjs, 0|82, Mds

M/54
Chief complaint : LFT elevation
History : S/P Subtotal gastrectomy for AGC (T4aN1)

Laboratory finding : Total bilirubin: 1.0 mg/dL, AST: 136 U/L, ALT: 118 U/L, ALP: 623 U/L,

CA 19-9: 239 U/mL

Korean J Abdom Radiol 2019;3:33-34
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Imaging findings

* CT : Wall calcification in hilar and proximal common hepatic duct with adjacent bile duct wall thickening, causing
luminal narrowing, with mild upstream biliary tree dilatation.

* Follow-up MR (one month after CT): CHD and perihilar IHD wall thickening and luminal narrowing causing diffuse
moderate degree IHD dilatation
On coronal T2WI, periductal infiltrative lesion is seen.
On T1WI, slightly hyperintense hilar duct wall thickening is noted.

Answer
Hilar cholangiocarcinoma (mucinous carcinoma)
* Gross specimen : There is a fungating lesion at hilum, measuring 2x2 cm,
* Histopathologic Diagnosis
(1) Histologic Diagnosis: Mucinous carcinoma (Mucin production: intensive (90%) with calcification)
(2) Histologic grade: Not applicable
(3) Invasive carcinoma: greatest dimension (2.5 cm), depth of invasion (1 cm)
(4) pT2b: Tumor invades adjacent hepatic parenchyma
(5) pNx: Lymph node cannot be accessed
(6) MO: No distant metastasis

Discussion

- Unusual calcified hilar cholangiocarcinoma

- Tumoral calcification appears to reflect an accumulation of calcium secondary to dystrophy of tumor tissue and a
mucus component produced by the tumor.

- Differential diagnosis: similar to those of hepatolithiasis, which manifests as intrahepatic calculi causing proximal
ductal dilatation.

References
1. Abdom Imaging 2005;30:90-92

2. World J Gastroenterol 2015;21(38):10926-30
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Case 2. Sdristudl DIXs], 0¥, Ad=

M/59
Chief complaint : Nausea, vomiting, chilling sensation
History : S/P Cholecystectomy

Laboratory finding : Total bilirubin: 3.0 mg/dL, AST: 121 U/L, ALT: 179 U/L, CEA: 0.5 ng/mL, CA 19-9:

12.3 U/mL

Korean J Abdom Radiol 2019;3:35-36
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Imaging findings

* CT : Mid-CBDo]| cholecystectomy site surgical clip leveloll enhancing wall thickening ¥ W7de] S48 74 &
o] 9. W 2957 H== 7t H]4:3) Upstream biliary dilatation®] 1. 3 #% &

soft tissue infiltration $1-&

* MR : T2WIoA T4 A bile duct wall®] SI7F 1thHA] =2] & Lumeng 97 Fo}A, Periductal infiltration ¢S
Dynamic MR 25742 CTS H| &8 /O 2 liver & H]S:3F ¢, Diffusion restriction equivocal g

Answer
Traumatic neuroma

I‘IIII1IIH|HII|IIII‘IIII!IIIIIIHI,IIH!IHI'IIIIIHII'HHIIHI'Illlllililllll

30 35

Discussion

- Not true neoplasm

- Reactive, disorganized proliferation of damaged nerve fibers

- Can occur in any part of the body

- Most commonly occur in the cystic duct stump after a cholecystectomy
- Presenting from several months to 40 years after cholecystectomy

- A total of 84 cases of biliary obstruction due to neuromas

- Location of the lesion
- Usually involves mid-CBD (adjacent to the surgical clip)

- Clinical factors: history of cholecystectomy, normal CA19-9 level

- Definitive diagnosis has not been described based on imaging alone

References
1. Abdom Imaging 2008;33:560-562

2. J Gastrointest Surg 2009;13:1517-1519
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Case 3. McHatm NEZIARS Hioj2

M/46

Chief complaint : Voice change & hemoptysis
History : N.C.

Laboratory finding : No abnormal finding

Korean J Abdom Radiol 2019;3:37-38
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Imaging findings

01- Two, round intraluminal masses in the GB. No adjacent wall thickening or enhancement.
02- A well-defined poorly enhancing mass in the Rt perianal space

03- A isodense mass in the Rt iliac muscle

04- Innumerable metastatic nodules in the both lung

05- Endoscopic US image

Answer

Alveolar rhabdomyosarcoma

- &-71: Biopsy

- Soft tissue, perianal, right, biopsy: Malignant mesenchymal tumor,
- Gallbladder, biopsy: Consistent with alveolar rhabdomyosarcoma

Discussion

el Intraluminal polypoid mass7t B w 7ZHE 1 Ta]oF &f= Z¥2, adenomatous, hyperplastic, and
cholesterol polyps 5¢] benign disease, cancer, ZL2] 3l carcinoid tumor, metastatic melanoma 52| Zo|¢to] i1
W 2= hematoma/sludge 5] polypoid mass®2 HY 4= I}, EEA|T sarcoma® @'do] HolE st= AoE g
A lom B =3 muscled] mass7F Y ATH= Ho] rhabdomyosarcomaE AAFSH= AZolgt & 4~ tt.
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Case 4. 9oMcistm NMeatadel dhojz

F/80
Chief complaint : melena
History : Intraductal soft tissue lesion on S6 of the liver in 2011.2013

RUQ paln on 2011 06 07 No symptoms on 2013 04.13 Melena on 2015.01.22
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Imaging findings

01- Intraductal soft tissue lesion on S6 of the liver

02- Compared to CT in 2011, slightly progression of intraductal soft tissue with newly developed perihepatic
fat infiltration (white short arrow). At this time the intraductal mass was confirmed as well differentiated
adenocarcinoma by US-guided biopsy

03- Biliary-colonic fistula formation with large papillary tumor in the colon.

Answer

Bile duct cancer-colon fistula

- 84: Biopsy

well differentiated adenocarcinoma by US-guided biopsy in 2013

Discussion
Colon}¢] fistulag @4J3}AA] intracolonic papillary tumorE 43 dl= 19 &5,
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Case 5. dMcistn NERIARS dioj2

M/62

Chief complaint : fever and chill

History : N.C.

Laboratory finding: AFP: 3.3 IU/mL, CA 19-9: 17.7 U/mL, T bilirubin: 1.2 mg/dL

MR: AP MR: PVP

MRCP

Korean J Abdom Radiol 2019;3:41-42 11
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Imaging findings

01- 03. Nonenhancing expansile intraductal lesion at the hilum. Liver parenchymal mass is not definite.
04. Arterial enhancing expansile intraductal lesion at the hilum. Liver parenchymal mass is not definite
05. The intraductal lesion shows suspicious PVP washout

06. Intraductal filling defect is seen at the hilum

Answer
HCC within bile duct

Gross specimen shows intraductal HCC.

Discussion

The incidence of bile duct invasion by HCC is wide range, from 0.7 to 9.5% of HCC. The key radiologic findings are
expansile intraductal mass with dilated bile duct, which is similar to IPNB. But parenchymal mass adjacent to the
intraductal mass is highly suggesting HCC. Clinical findings such as elevated AFP or hemobilia is also suggesting
HCC.

References
1. vanSonnenberg E, 1979, Radiology

2. JHWang, et al. 2002, J. Ultrasound Med
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Case 6. MCHtm NEZIARS HiOj2

M/66

Chief complaint : dark urine, itching
History : N.C.

Laboratory finding : T bilirubin: 2.7 mg/dL
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Imaging findings
01- 03. Mild enhancing wall thickening of the hilar duct with both IHD dilatation.
04. Symmetric soft tissue masses in the both eyeball.

Answer

IgG4 related cholangitis

Gross specimen shows wall thickening. Microscpically, dense lymphoplasmacytic infilration with storiform fibrosis
and phlebitis were seen

Discussion

IgG4-related disease is a broad-spectrum systemic disease characterized by an extensive IgG4-positive plasma cell
and lymphocyte infiltration of various organs and a good response to steroid therapy. Aside from the pancreas, the
bile ducts are the most common organ involved with IgG4-related sclerosing disease. Radiologically, involved bile
ducts demonstrate thickened wall with substantial enhancement, luminal narrowing, and upstream biliary dilatation.
Multiorgan involvement could be the key characteristic that distinguishes it from cholangiocarcinoma.
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Case 7. 9iMcistm Ne2tadel ghojz

F/58
Chief complaint : N.C.
History : Chronic B hepatitis
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Imaging findings

01- 03. A small mass shows arterial hyperenhancement and washout with perilesional hyperemia.
04. The mass shows hypointense on HBP.

05. The mass shows diffusion restriction

06. Gross specimen shows intrahepatic cholangiocarcinoma, peripheral type

Answer
Intrahepatic cholangiocarcinoma, peripheral type
Gross specimen shows intrahepatic cholangiocarcinoma, peripheral type

Discussion

Recently, a pathological classification system of CCCs, based on the cells of origin, was proposed by Dr. Nakanuma.
He classified them into small duct (SD)-type (peripheral type) tumors, which originates from the Canals of Hering
on septal and interlobular bile ducts, and large duct (LD)-type (perihilar type) tumors, which originates from the
peribiliary glands on the second/third branches of IHD. Furthermore, immunohistochemical studies have suggested
that SD-type ICCs arise from the hepatic stem/progenitor cells of Canals of Hering. Whereas LD-type ICCs arise
from the biliary tree stem/progenitor cells of peribiliary glands. Clinically, LD-type are associated with chronic
biliary inflammation whereas SD-type are frequently associated with chronic liver disease. Radiologically, large
duct type usually shows progressive enhancement or persistent hypoenhancement which are the typical findings of
conventional CCC, whereas SD-type shows arterial hyperenhancement, which are that of HCC.

References
1. Nakanuma, et al. WJH 2010

2. Nakanuma Y, Best Pract Res Clin Gastroenterol. 2015
3. Nam JG, et al. JCAT 2017
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Case 8. zd=ristuggl 0|3

F/59
Chief Complaint : hematemesis, glacial acetic acid (1 =4t) ingestion
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Imaging findings

Diffuse edematous wall thickening involving the esophagus, stomach, and the duodenum.
- with decreased mucosal enhancement and breaks in enhancing mucosal layer.
ll-defined wedge-shaped low density in right liver lobe.

Answer
Caustic injury of the Gl tract and the liver.

Discussion
- Caustics or corrosives (m/c, acid and akali).
- Degree of injury depends on duration of contact, concentration of the substance, amount of the substance.
- Acid vs. Alkali
- Acid: coagulation necrosis
- Alkali: liquefactive necrosis — more serious complication
- Complications
- Perforation (full thickness necrosis)
- Stricture (scar retraction): 70%, 100% in grade IIB and Il within 8 wks after ingestion
- Gastric outlet obstruction
- Esophageal cancer: x1000-3000

References
1. Contini S, Scarpignato C. Caustic injury of the upper gastrointestinal tract: a comprehesive review. World J Gastroenterol. 2013 Jul

7;19(25):3918-30.

2. Kim SJ, Cho SB, Cho JM, Chung M)J, Paik SH, Kim SY, et al. CT Imaging of gastric and hepatic complications after ingestion of
glacial acetic acid. ] Comput Assist Tomogr. 2007 Jul-Aug;31(4);564-8.

3. Chirica M, Bonavina L, Kelly MD, Sarfati E, Cattan P. Caustic ingestion. Lancet 2017 May 20;389(10083):2041-2052.
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Case 9. zd=zristuug 0|3

M/67
Chief Complaint : epigastric soreness, weight loss
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Imaging findings

EGD: Hugh mass with central ulceration and blood clot on the stomach high body posterior wall.
— R/O GIST, R/O extrinsic mass.

CT: Round-lobulated shaped mass involving the pancreas body/tail and the stomach high body.

- with central low attenuation and peripheral enhancement.

- with preserved splenic artery within the mass.

- without pancreatic duct dilatation, parenchymal atrophy.

Answer
Adenosquamous carcinoma of the pancreas.

Discussion

Pancreatic adenosquamous carcinoma typically presented as an ill-defined, hypovascular mass with a poorly
enhanced area, exophytic tendency, and peripancreatic tissue invasion. Lack of pancreatic atrophy and mild main
pancreatic duct dilatation were also distinct from common duct pancreatic adenocarcinoma.

Pancreatic adenosquamous carcinoma tended to be a round-lobulated lesion with extensive central necrosis.
Additionally, tumor thrombus in the portovenous system was often present.

References
1. Toshima F. Inoue D, Yoshida K. Yoneda N, Minami T. Kobayashi S, et al. Adenosquamous carcinoma of pancreas: CT and MR

imaging features in eight patients, with pathologic correlations and comparison with adenocarcinoma of pancreas. Abdom Radiol
(NY). 2016 Mar;41(3):508-20.

2.Ding Y. Zhou J, Sun H. He D. Zeng M. Rao S. Contrast-enhanced multiphasic CT and MRI findings of adenosquamous carcinoma of
the pancreas. Clin Imaging. 2013 Nov-Dec;37(6);1054-60.
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Case 10. M2cHstuHd ZEx

F/63
Chief Complaint : 2215| 2=l |2 S

Dynamic

DWI/ADC

Korean J Abdom Radiol 2019;3:51-52 51



KJAR

Korean Journal of Abdominal Radiology

Answer
Pancreatic schwannoma

Imaging findings
Pancreas necke] 2.8 cm®] well-demarcated mass7} 9191 gradual enhancementE XYYt} Upstream P-duct
dilatation2 1l W52 hemorrhage &2 calcification™ £ 2] g5 Ut} EUS Aol A= hypoechoic massZ HYUth

Discussion

Pancreasol| A} 2HAJ st schwannoma—- e EEA B FH3 QU thREES A7 £2 solid and cystic mass
A Aoz dHA JQFUTh HHE A hypercellular portion} hypocelluar myxoid portion®Z FHEEHYTH
Retroperitoneumol] ¥y h= schwannomaQ} H] 2381 cystic formation €2 hemorrhageE 55517 = 4t

52 Korean J Abdom Radiol 2019;3:51-52



Case KJAR

ISSN 2586-1719 Korean Journal of Abdominal Radiology
Korean J Abdom Radiol 2019;3:53-54

Case 11. M2chstudl ZE7

F/a4
Chief Compilaint : Chronic hepatitis B
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Answer
Scirrhous HCC

Imaging findings

BE CT/ol|A liver S8 subcapsular portion]] 2.3 cm peripheral rim enhancement& ®.0]+= hypervascular lesion
o] 9l&Yth 3 min delay ¥/dolA delayed enhancement?t &A% ™, mild capsular retractions 8IS U
t}. Liver MR dynamic 942 CT%} H|%:3t featureZ H.o|w, HBP defect, T2 intermediate high signal intensity,
diffusion restrictiong 2YJUtt FDG-PET “doA] hypermetabolisme Xol= W¥HOZ combined HCC-CC &2
scirrhous HCC 22 atypical HCCE Z¥s] & 4 Jz5Uth

Discussion

HCC variant 0] EEA B35+ FE 2, scirrhous HCC & sclerosing HCCEHal Euth. gy el HCCr}
sinusoid-like blood space® E2j#to|= ¥HA, abundantst fibrous stroma Wel tumor cello] embedding ¥+ A 9]
EA YY) ol ¥ typical HCC Rt FAU 2 2ol7} Qe o2 defA A5Urh GANA cellularity?} v] 1 &
B3} U222 arterial rim enhancement® Ho| 1, U= 183 stromai ¢13) delayed enhancementE Hol= 7
o] ERAYLE 23y o]st A2 [HCC, cHCC-CCAME UERE 4= Qs A7 02 710 Aol Q5T
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Case 12, fyoistudel Zs4l 4[], 0|Y¥st, st

F/76
Chief Complaint : UGI bleeding
Laboratory finding : Hb 5.4 g/dL
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Imaging findings

1. Endoscopy: Bormann type 3, ulceroinfiltrative mass

2. CT: Exophytic gastric mass
Hypervascular peripheral portion with suspicious central necrosis
Multiple hypervascular hepatic metastasis

Answer
Primary gastric choriocarcinoma
Pathology: Choriocarcinoma and adenocarcinoma, co-existent

Discussion
B =g stomacho]A A3 primary gastric choriocarcinoma® Z Yyt Primary Gastric

Chroriocarcinoma(PGC)= 20054 At&9o) &) & 53719 Zdwo] Ry e =& A3t Stomachol
Al choriocarcinoma”} ¥HAsl= HEjAE = WE8HA] o gastric adenocarcinoma?] retrodifferentiation 7}
o] 71 wholzoiAal Qlom, 11 o] f& PGCZ} adenocarcinoma$} gestational choriocarcinoma®] both genetic
characteristicE Ho]= A3} PGC case?] 70%9)A adenocarcinoma’} Zo] AT = Ho] &Utt Hd AE 7|
Zro] 270 W 2 wj$- of| v} EFsie B =g 9] $h= RO resection 47§€ ¥ multiple hepatic metastasis
9} hepatic failure2 13} expiredt¥ Ut PGCO T3t imaging findinge Wo] &&fA A gom B ZgoA=
peripheral hypervascular tumoro|™ exophytic growings Ho|= o] EA AUt}

Reference
1. Kobayashi A, Hasebe T, Endo Y, Sasaki S, Konishi M, Sugito M, et al. Primary gastric choriocarcinoma: two case reports and a

polled analysis of 53 cases. Gastric Cancer. 2005;8:178-85.
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Case 13. M2ristuel X0l

F/52
Chief Complaint : LFT abnormality
History: r/o nonalcoholic fatty liver disease
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Imaging findings
Liver segment 60l 2 cm =7]9] T1 low SI, T2 high SI& Kol Wwo] 9lom o] BMHL arterial phase image©]|
A B4 homogeneous enhancementE Ho|™, portal venous ¥ delayed phasedlA 1 Ui+ washout =™,

peripheral®] rim or capsular enhancement2 X.¢J. HBP image©ll 4] hypointensityE X.o|™, diffusion restriction<
R
[SJRL 4 = i}

Answer
Reactive lymphoid hyperplasia

Discussion
- Rare and benign nodular lesion
- Characterized on histopathology by the proliferation of non-neoplastic lymphocytes forming follicles.
- Predominantly in middle-aged women with a mean age of 55 years
- M:F=1:9.7
- Unknown pathogenesis - a/w systemic or local immunological abnormalities
- CLD including HBV or HCV LC 27%
- Autoimmune disorder such as PBC 23%
- Imaging features
- Extremely difficult to distinguish RLH from HCC
- Hypodense nodules immediately enhanced in the early phase and quickly de-enhanced in the late phase.
-T1 low, T2 high, with diffusion restriction
- Perinodular enhancement in AP or PVP

58 Korean J Abdom Radiol 2019;3:57-58



Case

ISSN 2586-1719
Korean J Abdom Radiol 2019;3:59-60

KJAR

Korean Journal of Abdominal Radiology

Case 14. M2tistudHd I

M/24
Chief Compilaint : r/o HCC
History: S/P Fontan op. for complete AVSD
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Imaging findings

Liver segment 4] ¢F 1.8 cm 37]9] arterial phase image®l|A] hyperenhancementg H.o]i= ¥® o] lom portal
venous phaseZt4| enhancementE Ho|u}, delayed phasedA] washout& HE¢. o] ¥ 37|¥ A CTolM= 1.5
cmO 2 AL 01 enhancement pattern< interval changegl<.

Answer
Regenerative nodule

Discussion
<Fontan-associated liver disease>
- Fontan procedure: to treat pediatric patients with functional single ventricles
- The physiology of the Fontan circuit inevitably increases systemic venous pressure — chronic venous congestion of
multi-system organs — failure
- Fontan-associated liver disease (FALD)
= Broad term
= Major non-cardiac determinants of mortality in adult Fontan patients
= Chronic hepatic congestion, liver cirrhosis, portal hypertension, focal nodular hyperplasia (FNH)-like nodules and
even hepatocellular carcinoma
= Severity oc duration/failure, hepatic venous pressuret, yGT 1
= Monitoring FALD with imaging surveillance is essential in guiding patient management (LC treatment, liver
TPL..)
- Imaging of hepatic nodules
= Large regenerative nodules or FNH-like nodules
* Prevalence: 20-30%
+ Often small and multiple, predilection for the Rt, periphery
* Hyperenhancement in the arterial phase and iso-enhancement in the delayed phase (*infrequently
demonstrate washout in the delayed phase, mimicking HCC: ~10% in the cardiac cirrhosis)
= HCC
* Prevalence: much lower than that of FNH-like nodules
+ No consensus regarding the frequency of surveillance, the type of imaging modalities and the time interval
+ Benign large regenerative nodules in the chronic congested liver often mimic HCC radiologically
s interval size T, washout in portal phase, mosaic architecture, aFP 1
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Case 15. MEristud QI

M/67
Chief Complaint : Radiologic abnormality on routine check
History : I, 2t HYiS E74HS.

Laboratory finding: eosinophil 40% [Zt11X|, 1-5%)
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Imaging findings

Multiphasic CTA}, ZF ol oF 1-2 cm Z7]0]] ZA7F 58814 &2 enhancing lesion©] 31 portal venous phase
o Mut Holr arterial & delayed phasedA+= isoattenuated lesion©. 2 2k Ho]A] k2 ECCM agentE AHE-8H MRI
oM RS T2WI fuzzy high SIZ Ho|il, TIWIY & Ho|A] ¢S Arterial, portal venous, delayed phase®i|A]
enhancing ill-defined noduleE= X0, diffusion restrictione F1g}, Praziquantel, Albendazoles E-831%111, 1
W $ F/U CT portal venous phase/gol|A] W2 B5%= Atk HolA] kS,

Answer
Eosinophilic abscess

Discussion

A mimick of liver malignancy

Small, oval or round, and low attenuating nodules with ill-defined margins

Most conspicuous during the portal venous phase

Iso/low, low/low, or mixed attenuation on the hepatic arterial/portal venous phases
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Case 16. |AFMERA 7|5HQl oFX|

F/21
Chief Complaint : Abdominal pain, nausea, vomiting x 1 day
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Imaging findings
Contrast enhanced CT scan shows circumferential wall thickening and target sign in small bowel loops with
engorged mesenteric vessels and haziness. Diffuse edematous mural thickening of urinary bladder is also seen.

Answer
Lupus enteritis with cystitis

Discussion

- Systemic lupus erythematosus (SLE) is an autoimmune disease characterized by the production of autoantibodies
in association with various clinical manifestations.

- Systemic lupus erythematosus can affect every organ system, and lower urinary tract diseases have been known
to be rare complications of SLE.

- Intestinal tract is frequently associated with lupus cystitis. The combination of gastrointestinal symptoms and
lupus cystitis seems unique to patients with SLE.

- Tissue deposition of immune complexes or complements have been reported in the gastrointestinal wall, as well
as in bladder wall, which suggests that common autoantigen of both urinary bladder and gastrointestinal tract
might play an important pathologic role.

- Lupus cystitis must be considered in the differential diagnosis of patients with SLE presenting with gastrointestinal
symptoms of unknown causes and lower urinary tract symptoms.
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Case 17. otzclstutiel o|x|g

M/41
Chief Complaint : abdominal pain
History : N-C
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Imaging findings
Unenhanced and contrast-enhanced CT image shows multicystic mass in right posterior segment. No IHD dilatation.
MR image also shows multicystic mass without internal solid enhancing portion.

Answer
Multicystic biliary hamartoma

Discussion

Multicystic biliary hamartoma (MBH) is a rare liver tumor that was first described in 2005

Epidemiology : 30-70 yrs,

Clinical presentation

- Incidentally discovered on ultrasound, abdominal pain

- Most of patient had no known liver disease

Pathology

- Variably dilated cysts comprised of large caliber ducts and periductal glands within dense fibrous tissue
- Bile-like material within some ducts

- Definitive diagnosis of MBH based on the needle core biopsies alone would have been extraordinarily difficult
Radiologic findings :

- Solitary, 1.8-5.0 cm

- Peripherally located, tubulocystic, honeycomb-like mass
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Case 18. otzclstutiel o|x|g

M/35
Chief Complaint : RUQ pain
History : N-C
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Imaging findings

Abdominal US shows two tubular fluid-filled structures in GB fossa.

Unenhanced and contrast-enhanced CT image shows two cystic structures at GB fossa with separate cystic ducts.
Coronal image shows that one cystic duct inserts into CBD and the other cystic duct inserts into duodenum.

Answer
Duplication of GB

Discussion

- Rare congenital abnormality, 1: 4000 adults in an autopsy series

- Exuberant budding of the developing biliary tree when the caudal bud of the hepatic diverticulum divides

- Associated anatomical variations of cystic duct and hepatic artery, this congenital anomaly is important to know
for surgeons

There are no specific symptoms attributable to a double gallbladder.

Prophylactic cholecystectomy in an asymptomatic patient with gallbladder duplication is not recommended
Although US findings may suggest a double gallbladder, the cystic duct is usually not identified and it is often
impossible.

MR Cholangiography is a valid, noninvasive imaging technique for the evaluation of patients with suspected
anomalies of the gallbladder after initial scanning with US.

Reference
1. Duplication of the Gallbladder. A Case Report, G. Desolneux, et al. Gastroenterology research and practice, volume 2009 ; 483473
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Case 19. ofzclstutiel o|x|g

F/55
Chief Complaint : Recurrent abdominal pain
History : N-C
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Imaging findings
Axial and coronal CT image shows tubular shape polypoid mass lesion in distal ileum

Answer
Inflammatory fibroid tumor of small bowel

Gross specimen :
A pedunculated polyp (3x1.8x1.8 cm) in the distal ileum, about 25 ¢cm from IC valve.

Discussion

- Rare benign non-neoplastic lesion.

Perivascular onion skinning, short fascicular growth, and abundant eosinophilic infiltration.

It can occur anywhere in the upper and lower Gl tract. (most common in stomach)

Imaging findings

Well-defined, round/ovoid, lobulated-contoured, and endoluminal masses with overlying mucosal
hyperenhancement.

Various enhancement patterns; histological characteristic : Inflammatory/spindle cells admixed within edematous,
myxoid, and loose collagenous stroma, blood vessels, perivascular fibroblastic proliferation, and hyalinization

It can mimic various benign or malignant tumors, especially submucosal tumors.

Gastric IFP (inflammatory fibroid polyp)s VS. Intestinal IFPs
- Larger, more frequent intussusception, obstruction, and clinical symptoms in the intestinal IFPs than Gastric IFPs.
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Case 20. ofrlistutl o|x|E]

F/71
Chief Complaint : Colon cancer2 F/UZS £41 O A A 74 HFA
History : N-C

2018. 11 04
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Imaging findings
Serial axial CT image shows migrating tubular lesions in abdominal wall.

Answer
Abdominal wall sparganosis
Sparganum AB (+)

Discussion
- Rare parasitic infection
- Larva form of tapeworm, genus Spirometra
- Sparganum mansoni, usually 5-10 cm
- Definitive host : dog, cat
1st intermediate host : cyclops (2HS)
2nd intermediate host : 7§=L2], ¥, Af
- Route of infection :
a) ingestion of raw snakes or frogs
b) drinking of comtaminated water (cyclops)
¢) application of skin of a poultice (frogs, snakes)
- Imaging features of soft tissue sparganosis
US: Serpiginous, cystic, anechoic tubular tracts with some internal echogenicity
CT: Tubular soft tissue lesion or mass
MRI: Elongated tubular tracts with high T2-weighted SI
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Case 21. Ol‘—’ﬁEH%_Il'DLI:g_OL_] olx_llé

F/30
Chief Complaint : ZtAAISHOE S5 CTEY
History : N-C
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Imaging findings
Contrast-enhanced CT images show long-segmental, symmetric, circumferential jejunal thickening with target
appearance. Normal appearance in pre-contrast image.

Answer
lodinated contrast medium induced transient angioedema of small bowel

Discussion

- Transient angioedema of the small bowel : rarely documented

Pathophysiology

- Non-allergic, contrast material-induced immediate hypersensitivity reaction

- Associated with a variety of diseases, including hereditary and acquired C1-esterase inhibitor deficiency, drugs like
angiotensin converting enzyme inhibitors, and food.

cT

- Long segment, symmetric, circumferential, low-density, bowel wall thickening which indicates edema in the
submucosa of the bowel wall on post injection of iodinated contrast material,

- Target appearance to the bowel wall referred to as the "target" sign.

- No bowel wall thickening on unenhanced CT

DDx of target sign

- Crohn's disease, intestinal tuberculosis, ischemic bowel disease, vasculitis like Henoch-Schénlein purpura and
radiation enteritis
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Case 22. S0IziZ=3 Autyel gia0|

M/46
Chief Complaint : Severe epigastric pain for about 6 hours.
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Imaging findings
Severe edema of entire gastric wall.
Perigastric fat haziness and small amount of perigastric fluid.

Answer

Gastric Anisakiasis.

EGD: Several anisakis at greater curvature of upper, mid and lower body, removal with biopsy
Biopsy: Consistent with anisakis

Discussion
Anisakiasis is a parasitic infection of the gastrointestinal tract in humans that is caused by the consumption of raw

or inadequately cooked seafood containing third-stage larvae of the nematode Anisakis simplex or related species'
After foods containing the Anisakis larvae are ingested, the larvae invade the gastric and intestinal walls.
Gastrointestinal invasion causes direct tissue damage and an allergic reaction of the gastrointestinal wall.

Severe submucosal edema of the involved gastrointestinal area with ascites is a characteristic CT finding of
gastrointestinal anisakiasis.

Gastric anisakiasis is more common than the small or large intestinal anisakiasis.

The treatment of gastric anisakiasis is either endoscopic removal of the parasites of conservative management’

References
1. Fuchizaki U, Nishikawa M. Images in Clinical Medicine. gastric anisakiasis. N Engl J Med 2016;375:e11.

2. Shibata E, Ueda T, Akaike G, Saida Y. CT findings of gastric and intestinal anisakiasis. Abdom Imaging 2014;39:257-61.
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Case 23. IUZ =3 Ay w0l

F/19
Chief Complaint : abdominal pain and vomiting for 1day
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Imaging findings

. Whirling of NG tube in esophagus on plain abdomen image, suggesting inability to pass a NG tube into the
stomach.

- Abnormal position of spleen and pancreatic tail in anterior epigastric portion with anteriorly traversing splenic
vein toward splenic hilum.

- Marked fluid-filled distension of stomach with twisted appearance of GE junction and pylorus: upside-down with
the antrum and pylorus superior to the fundus, Rt. sided gastric fundus and gastric body & antrum in LUQ

Answer

Gastric volvulus, mesenteroaxial type, associated with wandering spleen.

Operative finding: distended stomach with twist and rotation, anteriorly located fundus and posteriorly located
pylorus.

Discussion

® Borchardt triad of Gastric volvulus: sudden epigastric pain, intractable retching, inability to pass a NG tube into
the stomach

= Organoaxial gastric volvulus.

Long axis
GC
LC

- Gastric rotation along its long axis
- More common in adult (2/3 of cases)
- Commonly occurs in the setting of trauma or paraesophageal hernia
- Reversal of the greater and lesser curvature, anterosuperior rotation of antrum, posteroinferior rotation of fundus.
- Complete volvulus (>180°): present with gastric outlet obstruction or ischemia
- Incomplete rotation (<180°): also called organoaxial position of stomach, usually asymptomatic
® Mesenteroaxial gastric volvulus

- Rotation around short axis from the lesser to greater curvature

- Displacement of antrum above GE junction: upside-down with antrum and pylorus superior to the fundus and
proximal body

- Less associated with diaphragmatic defect.

- Secondary to laxity of gastric suspensory ligaments
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® Wandering spleen
- A condition in which the spleen is not found in its usual location or orientation in LUQ
- The cause is congenital or acquired ligamentous laxity or absence
- Strong female predominance
- Average age of presentation of symptomatic patients: 20-40 years old
® Wandering spleen and gastric volvulus
- Both share a common cause of laxity or the absence of the intraperitoneal ligaments that hold them in normal
position.
- The association of gastric volvulus and wandering spleen is extremely rare.
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Evaluation of Hepatic Steatosis by Using Acoustic Structure
Quantification US in a Rat Model: Comparison with
Pathologic Examination and MR Spectroscopy

Radiology 2017;285:445-453

Non-alcoholic fatty liver disease (NAFLD)+= 1 4
o] WA I7letal Qe d¥ o=, ol 7P &8t
d7HAge] Qlo] E Ao E A= Agto|th. NAFLD
o] $2A2 NAFLD &AHe] AR7F T3t (simple
steatosis) A HLIZEA AL7HY (Non-alcoholic
steatohepatitis, NASH)& A} 7+43}ke} 7hetol| o] & 4
At Holtt. wheba A7) A Frhe wE A
I A5 53k PrhE &l S35 FREogtal & 4 QA
o IHF o2 AHgke] Ty HrHE fiA = AEH
QA 73 o] o] o] 8% o] Y, kAT 2 MRI 7]&9)
WAof 9] chemical shift MR imageZ ©]-&3} proton
density fat fraction®] A4k MR spectroscopy”} A%7F
o] Actat AFstol lo} THIAS AT 4 = s
<= 7HA "1, webA A= o]2 gt MR 7]5ke] HIH
47 fat quantification©] clinical trial SojA @8] Al
a1 T}, AT MR 7]6ke] @G/ 7R H]-g-o] H#}
1, MR 71A|9] FEdo] WA= @0l Qltt. o] H
3 23uh= g HgEo] o, Al H] &= MRo| H]
3 AFet Fho] Aok 2SS 0| &3t fatty livere] F
7te S 1HEE S o3 BEE AR vl st Frtat
= AAA W o] Q. skA|RE o3 A Hrhe=
Aol Agto] QLo FAARALe] whet variationo] Q= o
Aol Jlom, HARTE HFAQl FrPt B7hsd As
Aol Qt}. o] st 250} AALY] S FH3H] flal o
2 7HA] 7I¥Eo] NEE A=, tiEH S Aol hepato-
renal ratiogtal & 4 QUZIth H|E hepato-renal ratio
7b A7) A H7HE 7FssHAl stal MR 718 fat
quantification Z27te} g BA7} 5ol WA glo,
hepato-renal ratiog 3}7] ¢JaliA= 220 A4S ¢
2 % post-processings 3fOF df= TEo] Qlof, AFA
© g ge| 2ol Hlol= AlgHd ol kil s3]t

80

HT 250 E o] &3t A3 WHOE Acoustic
structure quantification (ASQ ) 7]*Ho] 7HEE Attt ASQ
7o M= 7F A o3 e & BEAste]) 7Mool I
i Fdstrtol thet JHEE FD ratioghs FAFH QA 43
E AFsl & 5 Aok Ag7ro] 1y 79 7HAE 9] 9
57k 274ap H3L o2 218l 2 Ul Feeolt gk
T 7HAA Q] oA Zo)7} obscure EA Hol, Ax}H oz
A o] #Yo] F7HH H= ATE 7HA A
o}, webA o]=igt AHETke] Xdol whE 7HA A o2 ¥
3ke} ASQ 7|R19] o]24 HidS 1HE w ASQ V¥
S8t 250t AAE A7 k)] AbeE 4 Qe s
go] QoL spZlek. wEsk 7+ R3] EAeh X3 7Ha
A A FE AZA st Ao st oI §lo|E F7HA]
A, A4 A& H|FAsHA & 7FeAol o, A3t
EAet A= T3 ASQ 7|Hel FFE & 7HsAdol Aol
st} mEbA 2 55 AF AFolA= ASQ 7S o]&
oF 259 AL A AFstol AMeE 4 QlEA, 1
1 ASQ 7|HolA HojA= FD ratio®] 274 Aol o
H Zo] QE=AE B x4 A} MR spectroscopyS
reference® 3}o] ot Zof 1 F&o| Qltt.

B AFof|A AHES model dietary induced fatty
liver disease modelZ, rato]] MCD dietE HFHAFH L
X fatty liver disease’} FEHES 31T} ©] model
o] E42 MCD dietE A8 27| & fatty liverZ}
ZF2 §EEAT, MCD diet?] A& 7|7to] ZojA42
fatty liver7} A3A 2L, NASH7} ©AslH, F=4 o2
cirthosis?t 7] Zlolth. & AFoA = rats 7 1FS
2 Uyo] 242 05,1, 2, 3, 4, 5, 6 F7F MCD dietZ A&
=5 skt 7 49| diet7} EUH ASQ 71 & ol&
St US AAFE AA|5kaL, MRSE AA|8H & ratS sacrifice
sto] 7he AE3 & WE| AALE 3 AAE AEsH3ih
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MCD diet9] A& wpgt 7]7to] Zojd+E severe
degree?] fatty liver’} FEEH oM, 55371 A AHE
] stage 29] fibrosis7} -5 %th ASQ 7HoE H&
FD ratio= MRSOJ|A] 718t fat fraction} strong negative
correlatione E ¥ 2™ (correlation coefficient: -0.903)
e A Ao A H71et fatty liverd] degree®t= 69
st Aol AATE FD ratio®] 24 QAR E fatty liver
9] degree$} fibrosis stage”’t H% F&FS T+ F3t <l
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A& P71E Aot

B 55 A7) A= ASQ 7|HE o] 83t 22ut HAL
7} fatty liver disease®] HF4 F7tol] AH&E 4 AS=
Hoj&rhal & 4 ot kAT ASQollA| 58 FD
fatty liver®] J= o]¢Jol| % fibrosis stageol|= JFS o
o8 Z fibrosis7} AsFAY cirrhosis7} & S A=
AAF A s o] 2o)7} e sital & 4~ QAT
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Hepatobiliary MRI as Novel Selection Criteria in Liver
Transplantation for Hepatocellular Carcinoma

J. Hepatol. 2018;68:1144-1152

gzl M2
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Magnetic Resonance with Diffusion-Weighted Imaging
Improves Assessment of Focal Liver Lesions in Patients
with Potentially Resectable Pancreatic Cancer on CT

Eur Radiol. 2018 Aug;28(8):3484-3493
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Intrahepatic Cholangiocarcinoma in Cirrhotic Patients:
Differential Diagnosis from Hepatocellular Carcinoma Using
Gadoxetic Acid-Enhanced MRI and Dynamic CT

Radiology 2017;282(3):771-781
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	51-52 강효진 10
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