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Guidelines for Diagnosing HCC Using Sonazoid | Woo Kyoung Jeong, et al.

Sonazoid, a second-generation ultrasound contrast agent, was introduced for the diagnosis of hepatic nodules.
To clarify the issues with Sonazoid contrast-enhanced ultrasonography for the diagnosis of hepatocellular
carcinoma (HCC), the Korean Society of Radiology and Korean Society of Abdominal Radiology collaborated on
the guidelines. The guidelines are de novo, evidence-based, and selected using an electronic voting system for
consensus. These include imaging protocols, diagnostic criteria for HCC, diagnostic value for lesions that are
inconclusive on other imaging results, differentiation from non-HCC malignancies, surveillance of HCC, and
treatment response after locoregional and systemic treatment for HCC.

Keywords: Guideline; Ultrasound, Contrast-Enhanced; Hepatocellular carcinoma; Sonazoid; Perfluorobutane
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+ Cochrane Library (n=23)
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Table 1. Recommendation and Evidence levels
Recommendation levels
Strongly recommended
Conditionally recommended
Evidence levels
| Systematic review of cross-sectional studies with consistently
applied reference standard and blinding
Il Individual cross sectional studies with consistently applied
reference standard and blinding
Il Non-consecutive studies, or studies without consistently
applied reference standards
IV Case-control studies or poor or non-independent reference
standard

Recommendation statements

A7 52& A" 2AEHS) 12 JHow 77t
O] /I FAA AABFA L, +A 52 Oxford Center
for Evidence-based Medicine[4](E 1)& 7|Hto.2 3}%1

=

Records after duplicates removed (n=403) o

Records excluded by title and abstract
screening (n=162)

Screening

£

Full-text articles assessed for eligibility (n=241)

¥

Select articles relevant to key questions (#1-7)
by development groups

Group 1 2 3 4 5 6 7
articles* | 8 18 |2 10 |3 5 12

||Ii|||

Studies included for synthesis (n=45)

Eligibility

Included

= Mumbers are total articles selected by each development group.

They could be duplicated

Fig. 1. Flow diagram of the evidence selection process for guideline development.
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Phase

Pre Arterial Early PVP

i \
Time 10s 30s 1 min

Microbubbles
appearing in the
hepatic artery
(around 10 sec)

Microbubbles filling

thoroughly into the
hepatic parenchyma
(30-45 sec)

Late PVP

KJAR

Vasculo-Kupffer
(transitional)

10 min

2 min

Fig. 2. Suggested imaging protocol for perfluorobutane contrast-enhanced ultrasound. Given the evidence, the following examination protocol is
suggested: arterial phase (from the time when microbubbles appear in the hepatic artery to the start of the portal venous phase [PVP] [30-45 s));
PVP, divided into two sub-phases of early portal venous phase (from the time when the liver parenchyma is completely filled with microbubbles [30-45
s] until 1 min later) and the late portal venous phase (from 1 to 2 min after injection); the vasculo-Kupffer (transitional) phase (from 2 to 10 min after
injection); and the Kupffer phase (>10 min after injection). Analysis of video clips is important for evaluating the perfusion of hepatic lesions. These
guidelines recommend recording a video clip (or frequent imaging capture) of the vascular phase from the start of the arterial phase to the end of

the early portal venous phase. Note: PVP=portal venous phase.
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Radiomics Applications in Primary Liver Cancer

Seung Soo Lee

Department of Radiology and Research Institute of Radiology, Asan Medical Center, University of Ulsan, Seoul, Korea

Radiomics refers to a method for extracting quantitative features from images and analyzing them. Compared
with classic visual image analysis, radiomics provides a more comprehensive and objective approach and is
expected to provide additional information from images that cannot be achieved with visual image analysis.
Radiomics has been investigated for its potential in predicting the prognosis and biologic behavior of primary
liver cancers. Although radiomics offers some advantages, it has several limitations that need to be addressed
before it can be used in clinical practice. In this review article, I will discuss radiomics features, the typical
processes for radiomics analysis, representative research on radiomics applications in liver cancers, and the

limitations of radiomics.

Keywords: Radiomics; Machine learning; Liver cancer
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Fig. 1. Example of calculating texture features based on GLCM and GLRLM matrices.

Assuming a grayscale image with a 4x4 pixels and three level grayscale bins, each pixel value is represented numerically. GLCM describes the
frequency of adjacent pixel pairs exhibiting specific pixel value patterns. GLRLM describes the frequency of patterns where a specific pixel value is
continuously repeated for a certain length in an image. The final GLCM and GLRLM matrices are obtained by averaging matrices obtained in four
directions (0°, 45°, 90°, 135°). Texture features are then computed from the matrices.
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Fig. 3. Intensity discretization as the preprocessing
stem prior to radiomics feature extraction.

Region-of-interest (ROI) was defined in the tumor
located in the left hepatic lobe of the liver on a

— (T image. The histogram distributions of the pixel
values within the ROl were compared between
two settings: using 64 bins and using 16 bins
for grayscale step size. Image processing using a
higher number of bins allows for capturing smaller
pixel value differences in the radiomics features at
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Table 1. Representative studies on clinical application of radiomics in hepatocellular carcinoma

Reference Task Imaging Patient N (\F/’aaltli(iittlol\:]) Main findings*
Xuetal. 2019 (16)  MVI @) 495 Internal C-index for radiomics-imaging model: 0.889
(145)
Yang et al. 2019 (17) MVI Gadoxetic 208 Internal Radiomics model based on HBP image and T1 map.
acid-MRI (62) C-index for radiomics-imaging model: 0.861
Kimetal.2019(5)  Recurrence  Gadoxetic 167 Internal C-index for radiomics-clinical model (including 3-mm
after acid-MRI (37) peritumoral area); 0.72
surgery Improved performance of radiomics model including
peritumoral area
Jietal. 2019 (18) Recurrence (T 470 External (107) C-index for preoperative radiomics-clinical model: 0.733
after C-index for postoperative radiomics-clinical model: 0.741
surgery Better performance of radiomics-clinical model compared
with clinical model or postoperative pathologic tumor
stage
Jietal. 2020 (19) Recurrence  CT 295 External (118) C-index for preoperative radiomics-clinical: 0.78
after C-index for postoperative radiomics-clinical model: 0.82
surgery
Liu et al. 2020 (4) Recurrence  CEUS 419 Internal Radiomics feature extraction using CNN
after (RFA=214, (RFA =65, C-index for RFA radiomics-nomogram: 0.727
surgery or surgery = surgery = C-index for surgery radiomic-nomogram: 0.719
RFA 205) 61)
Yu et al. 2022 (6) VECT Gadoxetic 182 Internal (54)  C-index for radiomics including peritumoral area; 0.972
acid-MRl Better performance of radiomics model including
peritumoral area compared with model only including
tumor
Predicted VECT+ using radiomics model was an
independent predictor for recurrence.
Feng et al. 2023 (20) MTM cT 365 External (108) C-index for radiomics model in detecting MTM subtype:
subtype 0.74

Radiomic model predicted PFS in a separate cohort where
nonsurgical treatment was performed.

N = number; MVI = microvascular invasion; CEUS = contrast-enhanced ultrasound; RFA = radiofrequency ablation; CNN = convolutional neural networks; MTM
= macrotabecular massive; TACE = transarterial chemoembolization; PFS = progression free survival; VECT = vessels encapsulating tumor clusters.

*C-index was obtained from the validation.
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Table 2. Representative studies on clinical application of radiomics in primary liver cancer other than hepatocellular carcinoma

Reference Task Imaging  Patient N (\F/)thli z:]ttm,\T) Main findings*
Park et al. 2019 (22)  IHCC, Recurrence @) 345 External (112)  C-index for radiologic model: 0.65
after surgery C-index for radiomics-radiologic model: 0.71
Jietal. 2019 (27) Bile duct cancer, LN CT 155 Internal (52)  C-index for radiomics-clinical model: 0.80
metastasis High risk for LN metastasis predicted by radiomics-
clinical model was independent predictor for survival
after surgery.

Jietal. 2019 (24) IHCC, LN metastasis ~ CT 103 Internal (52)  C-index for nomogram incorporating radiomics model
and CA19-9: 0.892. High-risk for LN metastasis
group had poorer recurrence free and overall survival
compared with low-risk group.

Zhou et al. 2021 (25)  IHCC, MVI cT 126 Internal (38)  C-index for radiomics model in predicting MVI: 0.85

Chuetal. 2021 (28)  IHCC, Noncurative cT 203 Internal (61) ~ Radiomics model (C-index, 0.804) had better

surgery performance than clinical model (C-index, 0.59) and
had similar performance to radiomics-clinical model
(C-index, 0.8) in validation. Sensitivity and specificity
of radiomics model in predicting noncurative surgery =
0.846 and 0.771, respectively.
Song et al. 2023 (23)  IHCC, Early @) 311 External (61)  Better performance of radiomics-clinical model (C-index,
recurrence 0.871, 0.878) compared with AJCC 8th TNM stage
(C-index 0.702, 0.712) in predicting early recurrence.
Zhou et al. 2022 (29)  Differentiation MRI 216 Internal (65)  C-index for radiomics model: 0.809
between IHCC vs C-index for nomogram incorporating radiomics model,
cHCC-CC AFP, and underlying liver disease: 0.897

IHCC= intrahepatic cholangiocarcinoma; LN = lymph node; MVI = microvascular invasion; cHCC-CC = combined hepatocellular cholangiocarcinoma

*C-index was obtained from the validation.

Radiomics model score: 0.42

»

Recurrence free survival : 1.5 months

Radiomics model score: -0.11
Recurrence free survival: 36.6

Radiomics model score: -0.68
Recurrence free survival: 59.9 months

months

Fig. 4. Prediction of postoperative recurrence-free survival in patients with intrahepatic mass-forming cholangiocarcinoma using a radiomics model.
Arterial phase CT images of three surgically confirmed cases of intrahepatic cholangiocarcinoma demonstrate tumors (arrows) exhibiting diverse
patterns of contrast enhancement. The radiomics model scores and actual recurrence-free survival times are provided below each CT image. A
trend is observed, wherein lower radiomics model scores are associated with longer recurrence-free survival times. Tumors with lower radiomics
model scores demonstrate a larger area of arterial enhancement compared to those with higher radiomics model score.
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Porto-sinusoidal Vascular Disease: What Radiologists Should Know

Ji Hun Kang
Department of Radiology, Hanyang University College of Medicine, Hanyang University Guri Hospital, Guri, Korea

Porto-sinusoidal vascular disease (PSVD) is a rare hepatic vascular disorder that can cause portal hypertension.
Its diagnosis can be challenging, as its clinical manifestations can overlap with those of liver cirrhosis. However,
radiological imaging can provide valuable clues to differentiate PSVD from liver cirrhosis. This review aims to
identify imaging findings that suggest PSVD in cross-sectional imaging and ultrasound elastography, enabling
the suggestion of a liver biopsy that is essential for diagnosis of PSVD.

Keywords: Porto-sinusoidal vascular disease; Portal hypertension; Idiopathic noncirrhotic portal hypertension;
Liver cirrhosis; Diagnosis

AN B UABIA] F= A7t 22 WAL o] idiopathic
portal hypertension, non-cirrhotic portal fibrosis,
B pEete 22 7+A43ket e AYPH wA7HE  hepatoportal sclerosis 5] THE A o7 T8l
3} (advanced chronic liver disease) Aol Al 2As  AFRstT) ().
W, U5 &8, 54, HHES 59 Ode S ¢ olof] 20164 f+H7t3t3]o| A= Schouten ¢
o7 £ 9tk (). ol 2 T "ol Ay, Atk & & % asto] 2HEE7E Gl BHuEer S FolM 7
F& AH, vgt = 7E} A} o)A o R Q15 WPE vk Wt elo] BERME T ZHEwolL 7hA W Ha)
A7HAS Satol A WAL AT StEH A EAY ) —E 739-& B3ty idiopathic noncirrhotic portal
(transient elastography) 22 H] X”Z#’J ZAAZF @o] Al hypertension (INCPH) 2.2 Aol&tqitt (2, 3). 3HA|Wt o]
YEHA Y (liver stiffness) SHA7F =4 FoF Ao+ E7HA XﬂUWOl A=, INCPHE 27|+ &
€ BuinaEge] U, Bunadel 7 49 Arst  WiaEcte] WA e & Ui, ol Aot o
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F&/ 7HE%o] INCPH oA gHrE 4= glom, oF
40%2] INCPH Aol 73} Fof ZHEmd o] Bget
T Aol A7) wioltt (4).

o| st ATt S ZFE3H7] Y3l 20199 Vascular Liver
Disease Interest Groupe M2 71ES AotslR 1, o
FEO] ¥§ro| intrahepatic portal venuleo|t} sinusoid
2 Jste] EE sinusoid AEA Y EHadY¢
(presinusoidal portal hypertension)< #&3}7]¢] °o]&
porto-sinusoidal vascular disease (PSVD)Z sttt
(4). w2t PSVDE INCPH Ht} dghe] tpefst SHe
HrYgsts & o =23 7igoltt.

PSVDE] Bolt A A 02 74E} ¢, B
Qo] of ek Atglo] o] AR AAFeHE ARHA 4
F} 248 WHlo] Qi A9E JMow 9t (4). o
2h 7t ZA 7} ko] BaAolt. olo] Hsl 1) £

WSS AAMSHE S 7f o] B0l ¢
UAAL, 2) PSVDE AlAbashe= 8t 7R o]l Eo]&Ql
A8 ol AL 3) & 7 o]/de] H|EolHQl ¢
A oot 24 ol FA = A A £ 4
T} (Table 1). Ao ZE 7HAII} Q= StAjo A &
WIHAS AlAFSHE EolAQl A AS7} gloets

=

obliterative portal venopathy, nodular regenerative
hyperplasia, incomplete septal fibrosis/cirrhosise}
Ze BolHd A4 o] ot PSVDE At
sk 4~ Itk 3FAT Budd-Chiari syndrome, sinusoidal
obstruction syndrome3} -2 7HYWGE2 2ot A
od Aoy mAEHEET A= sarcoidosis,
congenital hepatic fibrosis 5¢] Z&-2 PSVDO|A] A €]
=t (4).

PSVDeFO] #elgo] A7 o7 oFAU e d
0] ¢4 e, "oy EHdes X g3}
7] Q18 Argshe R A gAAE Ag O A, HIV
of N gAQF HIV #4124, 123l L3
(prothrombotic condition) 5©] T} (Table 2) (4).
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Table 1. Definition and diagnostic criteria of porto-sinusoidal
vascular disease

Signs of portal hypertension Histological lesions

suggestive of PSVD

Specific  Varices Obliterative portal

Portal hypertensive venopathy

bleeding Nodular regenerative

Porto-systemic collaterals  hyperplasia

at imaging Incomplete septal fibrosis/

cirrhosis

Not Ascites Portal tract abnormalities
specific ~ Thrombocytopenia (multiplication, increased

number of arteries,
periportal vascular
channels, aberrant vessels)
Architectural disturbance
(irregular distribution of the
portal tracts and central
veins)

Non-zonal sinusoidal
dilatation

Mild perisinusoidal fibrosis

Splenomegaly

To diagnose PSVD, at least one of the following three criteria should be
met without evidence of cirrhosis in a liver biopsy: 1) one specific sign of
portal hypertension, 2) one specific histological lesion suggestive of PSVD,
and 3) one non-specific sign of portal hypertension AND one non-specific
histological lesion suggestive of PSVD in combination.

PSVD = porto-sinusoidal vascular disease.

Table 2. Extrahepatic conditions known to be associated with porto-
sinusoidal vascular disease

Immune disorders Common variable immune deficiency
Inflammatory bowel disease

Celiac disease

Protein C or S deficiency

Factor Il or V gene mutation
Antiphospholipid syndrome
ADAMTS13 deficiency

Didanosine

Azathioprine

Oxaliplatin

Human immunodeficiency virus
Repeated gastrointestinal infections
Turner's syndrome

Adams-Oliver syndrome

TERT mutations

Cystic fibrosis

Prothrombotic
conditions

Drug exposure

Infections

Hereditary diseases
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Imaging Findings of PSVD | Ji Hun Kang

Table 3. Imaging findings suggestive of porto-sinusoidal vascular
disease rather than liver cirrhosis

Cross-sectional imaging Elastography

Smooth liver surface
Normal-sized or enlarged
hepatic segment IV Markedly increased spleen
Portal vein abnormality stiffness

(thrombosis, reduced caliber, lack  Increased spleen/liver stiffness
of visibility) ratio

Splenic/mesenteric vein

thrombosis

Marked signs of portal

hypertension,

disproportionate to preserved

liver function

Presence of benign focal liver

lesions (FNH-like nodule)

Normal or slightly increased liver
stiffness

FNH = focal nodular hyperplasia.

Z2Y374 CTU MRIOIA Holz 7HEw o]/ of 5
eho] ZHdo] =85 & & Stk PSVDE IRV &
ME & 4 91%0] obliterative portal venopathy7}
2A 313 WHlo]7] wRo] 3shRT) ZHE o) 2
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17%, PSVDO M= 71% At} (14). T&

37 CTY W7y ZH7|o AL HHd 295
7 (heterogenous enhancement)®] H]&o] 7H743stETh
PSVDOIA 3kal, ZHH| 25| 2FAE AHE3H MRICIA
© HIRE ) 5s Kol 4 tEE7] (hepatobiliary
phase)ollA] 7HAA O ASHE7 1 ol HIsiA =
< 7397} 74733kt PSVDOA T &b HQIThAL H s}

HE = A3 Mo 585 & 5 %
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Fig. 1. A 44-year-old man with porto-sinusoidal vascular disease diagnosed by percutaneous liver biopsy.

A-B. CT shows smooth liver surface (arrow in A) and findings of portal hypertension shown as splenomegaly and gastric varix (arrowhead in
A). Note that the portal vein (arrow in B) and splenic vein (arrowheads in B) are patent. Histological finding of the biopsy specimen (not shown
on the figure) shows a complete absence of the portal vein (obliterative portal venopathy). C-D. Ultrasound elastography using 2D shear wave
elastography shows mild increase in liver stiffness (median liver stiffness value, 6.4 kPa shown on C), whereas spleen stiffness is markedly
increased (median spleen stiffness value, 46.1 kPa shown on D). E-F. After 11 years, CT on the same patient shows that the overall volume of the
liver has decreased, while the volume of segment IV has been preserved (arrowheads in E). Also, note that thrombosis has developed in the main
portal vein (arrow in E) and splenic vein (arrows in F).
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Patients with signs of portal hypertension
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Fig. 2. Cases of portal hypertension where liver biopsy should be considered on cross-sectional imaging and transient elastography.
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Porto-sinusoidal vascular disease+= idiopathic non-
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Can Perfusion CT Differentiate GIST from Other Benign
Subepithelial Tumors in the Stomach?

Korean J Abdom Radiol 2023;7:35-45

Seungchul Han', Se Hyung Kim**, Dong Ho Lee*?

'Department of Radiology, Samsung Medical Center, Seoul, Korea
’Department of Radiology, Seoul National University Hospital, Seoul, Korea
3Institute of Radiation Medicine, Seoul National University Medical Research Center, Seoul, Korea

Purpose: To evaluate the diagnostic performance of perfusion computed tomography (PCT) parameters for
differentiating gastrointestinal stromal tumors (GISTs) from other benign subepithelial tumors (SETs) in the stomach.
Materials and Methods: Thirty-one patients with gastric SETs subsequently confirmed via surgery underwent
PCT using a multidetector computed tomography (CT) scanner at 80 kVp. Two radiologists analyzed key CT
features including homogeneity and degree of enhancement. PCT parameters including blood flow, blood
volume, mean transit time, and permeability surface value (PS) were independently calculated by two other
radiologists. Comparative analysis of the CT features and perfusion parameters of GISTs and other benign SETs
was then performed. Diagnostic performances of the perfusion parameters were also evaluated using receiver
operating characteristic (ROC) analysis.

Results: Twenty-four patients were proven to have GISTs via histologic examination, while the remaining non-
GISTs included 3 leiomyomas, 3 schwannomas, and 1 totally necrotic nodule. Among the conventional CT
features, lymphadenopathy was more frequent in non-GISTs (2/7, 28.6%) than in GISTs (0/24, 0%) (p = 0.045).
Among the PCT parameters, the mean PS in the areas of strongest enhancement of GISTs (25.3 + 23.9 mL/100
g/min) was significantly higher than that of other SETs (8.8 + 8.8 mL/100 g/min) (p = 0.029). In ROC analysis,
an area under the curve of 0.774 (p = 0.03), sensitivity of 91.7%, and specificity of 57.1% were achieved when
the PS cut-off was set at 7.17 mL/100 g/min.

Conclusions: Perfusion parameters were helpful for differentiating GISTs from other benign SETs, as GISTs
exhibited significantly higher PS than non-GISTs.

Keywords: Stomach; Gastrointestinal stromal tumors; Leiomyoma; Perfusion imaging; Task perfomance and analysis

Introduction considered “rare”, they are quite frequently detected
incidentally during esophagogastroduodenoscopy
Although gastric subepithelial tumors (SETs) are (1, 2). Gastric SETs include a wide variety of benign,
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premalignant, and malignant lesions. They can be classified
into four main subtypes according to their origin; true
smooth muscle tumors (leiomyomas, leiomyosarcomas,
glomus tumors), neurogenic tumors (schwannomas,
neurofibromas, ganglioneuromas, paragangliomas),
fibroblastic tumors (desmoid, inflammatory myofibroblastic
tumors), and gastrointestinal stromal tumors (GISTs)
(3). With the exception of very rare leiomyosarcomas, all
gastric mesenchymal tumors other than GISTs are almost
always benign. GISTs however—even when they are
small—are potentially malignant (4, 5). Therefore, accurate
differentiation of GISTs from other benign SETs is crucial
for management planning and predicting prognoses.

According to several previous reports, computed
tomography (CT) findings including non-cardial location,
heterogeneous enhancement, presence of necrosis,
larger lesion size, and absence of lymphadenopathy
are highly suggestive of large GISTs (> 5 cm), as
opposed to schwannomas or leiomyomas (3, 6, 7).
GISTs can sometimes manifest as well-defined masses
with homogenous low attenuation in the cardial
area, particularly if they are small (< 5 cm), rendering
differentiation from leiomyoma or schwannoma
challenging.

Advances in multidetector CT have resulted in the
development of perfusion CT (PCT) as an attractive
imaging modality that can determine tissue perfusion
characteristics in various types of solid organ and hollow
viscus tumors (8-11). Several recent studies have reported
that PCT of gastric cancer is feasible, and gastric cancer
perfusion parameters obtained from PCT data provide
information on tumor vascularity and angiogenesis, making
histologic differentiation and treatment monitoring with
PCT possible (11-13). However, the differentiation of GISTs
from other benign SETs using tumor perfusion parameters
obtained via PCT has not been investigated. In the current
prospective study, we investigated whether the perfusion
parameters of gastric SETs obtained via PCT could provide
useful information for differentiating between GISTs and
non-GISTs in the stomach.

Materials and Methods

This prospective observational study included patients
suspected of having gastric SETs attending an academic
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medical center from December 2017 to July 2018. The
study was compliant with the Health Insurance Portability
and Accountability Act and was approved by the
appropriate institutional review board. Written informed
consent was obtained from all subjects.

Study population

Fifty patients with a clinically suspected gastric SET
greater than 1 cm in size as determined via endoscopy
or incidental CT scanning were prospectively recruited
at our institute. All patients underwent PCT. Of the 50
patients, 35 gastric SETs were pathologically confirmed via
surgery (n = 34) or endoscopic resection (n = 1). Of these
35 patients, 4 with insufficient coverage of the tumor in
dynamic scanning were excluded, therefore a total of 31
patients were ultimately included in further image analyses
(Fig. 1). They consisted of 5 men and 26 women, with a
mean age of 60.8 years (range 27-85 years). Twenty-nine
underwent gastric wedge resection, and the remaining 2
underwent subtotal gastrectomy.

CT protocols

CT scans were performed with a 64-channel
multidetector CT scanner (SOMATOM Definition, Siemens
Healthcare, Forchheim, Germany). Before CT scanning,
all patients were asked to drink 1 L of water to distend
the stomach. No anti-peristaltic agent was used. After
a baseline non-enhanced scan covering the distended

Patients with clinically suspected gastric SET greater than 1cm
on endoscopy or incidental CT scan underwent perfusion CT (n= 50)

Excluded due to
No pathologic confirmation (n=15) or -
Insufficient coverage of the tumor in dynamic scanning (n=4)

31 patients with pathologic confirmed gastric SETs
by operation (n=29) or
by endoscopic resection (n=2)

[
l v
Other benign SETs (n=7):
Leiomyoma (n=3)
Schwannoma (n=3)
Totally necrotic nodule (n=1)

GISTs (n=24)

Fig. 1. Flow chart of study population. SET=subepithelial tumor,
CT=computed tomography, GIST=gastrointestinal stromal tumor.
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stomach, which was identified on a topogram, dynamic
scanning for the target gastric lesion with a limited
scanning range of 17.6 cm was conducted. In each
patient, 50 mL of iodinate contrast agent (Bonorex 350;
Central Medical Service, Seoul, Korea) was injected into
an antecubital vein at a flow rate of 5 mL/sec followed by
50 mL of saline at the same flow rate. Seven seconds after
the injection of contrast material, 15 spiral acquisitions
were performed in four-dimensional spiral mode with a
variable pitch. Images were acquired with a scanning time
of 1.5 sec per spiral and a cycle time of 3 sec, resulting in
a total examination time of 46 sec. Additional scanning
parameters were tube voltage 80 kVp, tube current-
time product 150 mAs, and section collimation 64 x 1.2
mm with a z-flying focal spot. Patients were instructed
to breathe shallowly throughout the scanning. PCT
images were reconstructed with a section thickness of
3 mm (increment 2 mm) using a medium-smooth tissue
convolution kernel (B20f). Radiation dose parameters
derived from the electronically logged patient protocol
included a volume CT dose index of 75.76 mGy, and a
dose-length product of 911 mGy-cm. The total effective
dose for perfusion scanning was 13.6 mSv with a
conversion factor of 0.015 mSv/mGy-cm. Dynamic
perfusion scanning was followed by a conventional
contrast-enhanced portal phase CT extending from the
liver dome to the lower margin of the symphysis pubis 60
sec after the administration of an additional 1.2 mlL/kg of
contrast agent. The total effective dose of the entire CT
protocol was 21-29 mSv.

Image analysis

Baseline characteristics including age, sex, and
clinical symptoms were obtained from the patients’
electronic medical records. Tumor location and size were
assessed via operative and/or endoscopic methods. Two
radiologists (S.C.H. and S.H.K.) evaluated conventional
CT features of the lesions pertaining to enhancement
pattern (homogenous vs. heterogeneous), degree (low,
iso, or high), shape (endophytic, exophytic, or dumbbell),
margin (smooth or lobulated), enhancement of overlying
mucosa, lymph node (LN) enlargement, and the presence
of necrosis and calcification on portal venous CT, via
consensus. The degree of lesion enhancement was
compared with that of adjacent normal gastric mucosa.

www.e-kjar.org
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For the LN enlargement, we used a cut-off value of 8mm
in short diameter.

Dedicated software (Syngo.via, VA 36A; Siemens) and
an application (CT Body Perfusion in Syngo.via) were used
for the quantitative analysis of PCT data. An integrated
motion-correction algorithm using a non-rigid registration
method was applied (14), then peak arterial enhancement
was measured in a circular region of interest (ROI) placed
in the suprarenal abdominal aorta. Lesion perfusion was
calculated using a maximal slope and delayed Patlak
models yielding blood flow (BF, mL/100 g/min), blood
volume (BV, mL/100 g/min), mean transit time (MTT, sec),
and permeability surface value (PS, mL/100 g/min).

Two blinded and independent radiologists (S.C.H. with
3 years of experience in radiology and D.H.L. with 11
years of experience) identified the gastric lesions and
manually drew ROIs over the corresponding areas free-
hand. The a priori consensus was to draw ROIls on an axial
section where the gastric lesion was depicted with the
best quality. ROl drawing was done for the entire tumor
and for the portion exhibiting the strongest enhancement,
avoiding the inclusion of extra-lesional fluid or air (Figs. 2,
3).

Statistical analysis

Continuous variables were expressed as means
+ standard deviation, and categorical variables as
frequencies or percentages. Data-sets were assessed
for normality of distribution using the Shapiro-Wilk test.
The chi-square or Fisher's exact test were used to assess
the significance of differences in categorical variables
between GISTs and non-GISTs, and the Mann-Whitney U
test or Student’s t-test were used to compare continuous
variables. To determine inter-reader agreement for
the CT perfusion parameter measurements, intraclass
correlation coefficients (ICCs) were calculated for each
pair of variables. We considered ICC values greater than
0.81 to represent nearly perfect agreement, and values of
0.61-0.80, 0.41-0.60, and 0.21-0.40 representative of
substantial, moderate, and fair agreement, respectively.
Values less than 0.21 were considered to indicate slight
agreement (15). We also assessed the accuracy of
parameters by calculating the non-parametric area under
the receiver-operating characteristic (ROC) curve (AUC)
with 95% confidence intervals (Cl). All statistical analyses
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100.00

Fig. 2. A 68-year-old woman with a high-risk gastrointestinal stromal
tumor (GIST). A. Gastroscopic image shows a large subepithelial
tumor (arrow) at posterior wall of gastric lower body. B. Maximum
intensity projection CT image shows a 6¢cm large subepithelial
tumor (arrows) with internal low attenuation and enhancing
portion (arrowhead). C. A color map of permeability surface value
demonstrates heterogeneous color signal within the tumor (arrows),
suggesting an intra-tumoral heterogeneity. D. Permeability surface
value at the strongest enhancing portion (arrowhead) was measured
as 75.2 mL/100 g/min. E. Wedge resection was performed and final
histopathology confirmed a high-risk GIST with 10 mitosis/50 high-
power fields.
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were performed using SPSS software (version 22; SPSS
Inc., Chicago, lllinois), and p < 0.05 was considered
statistically significant.

Results

Baseline characteristics

Among the 31 cases, 24 were histologically confirmed
as GISTs (4, no risk of malignancy; 11, very low risk; 2,
low risk; 5, intermediate risk; and 2, high risk) and 7
were confirmed as benign non-GISTs (3 leiomyomas, 3

50.00
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schwannomas, and 1 totally necrotic nodule). GISTs were
further subcategorized into a no risk to low risk group
(including no risk, very low risk, and low risk GISTs) and
an intermediate to high risk group (including intermediate
risk and high risk GISTs). The malignant potential of GISTs
was assessed as very low, low, intermediate, or high on
the basis of their mitotic index and size, according to the
revised National Institutes of Health consensus criteria (the
Joensuu risk criteria) (15). The majority of the tumors were
longitudinally located in the upper body (11/31; 35.5%)
and transversely located at the anterior wall and greater

Fig. 3. A 42-year-old woman with a very low-risk gastrointestinal stromal tumor (GIST). A. Gastroscopic image shows a large subepithelial tumor
(arrows) at anterior wall of gastric angle. B. Maximum intensity projection CT image shows a 4.6 cm large subepithelial tumor (arrows) with
relatively homogeneous enhancement. C. Permeability surface value at the entire tumor as well as the strongest enhancing portion (arrows)
was measured as 42.5 mL/100 g/min. D. Subtotal gastrectomy was performed and final histopathology confirmed a very low-risk GIST with 2

mitosis/50 high-power fields.
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curvature of the stomach (9/31; 29.0% each). The median
tumor size was 2.8 cm (range 1.5-8.0 cm). There were no
significant differences in baseline characteristics between
the GIST and non-GIST groups (Table 1).

Conventional CT features

In univariate analysis, the non-GIST group exhibited
a high proportion of LN enlargement (28.6% vs. 0%, p
= 0.045), and all the positive cases were confirmed as
schwannomas. There were no other statistically significant
differences in CT features between the two groups (Table
2). Among the 24 GISTs, 17 were assigned to the no risk
to low risk group and the remaining 7 were assigned to
the intermediate to high risk group, and there were no
significant differences in any conventional CT features
between these two groups.

Table 1. Baseline Characteristics of GISTs and non-GISTs

GISTs Non-GISTs P value
Age (years) 62.5+89  55.1+21.8 0.394
Sex (M:F) 4:20 1:6 1
Tumor size (cm) 34+1.7 44+14 0.089

Data are mean + standard deviation. P values were calculated using Mann-
Whitney U test and Fisher's exact test. GIST=gastrointestinal stromal tumor.
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CT perfusion parameters

Among the perfusion parameters, the mean PS in the
most strongly enhanced area of GISTs (25.3 + 23.9
mL/100 g/min) was significantly higher than that of other
benign SETs (8.8 + 8.8 mL/100 g/min) (p = 0.029). There
were no significant differences in any other CT perfusion
parameters (Figs. 2-5) (Table 3). There were also no
significant differences in perfusion parameters between
the no risk to low risk GIST group and the intermediate to
high risk GIST group.

ICCs indicated nearly perfect reliability for most of the
CT perfusion parameters with regard to the entire tumor,
except for MTT, which exhibited moderate reliability (BF
0.928, 95% Cl 0.853 to 0.965; BV 0.911, 95% Cl 0.814
to 0.957; PS 0.953, 95% Cl 0.902 to 0.977; MTT 0.468,
95% ClI -0.118 to 0.745). For the areas of strongest
enhancement, BF and BV ICCs also indicated nearly
perfect reliability (BF 0.933, 95% Cl 0.861 to 0.968; BV
0.949, 95% ClI 0.896 to 0.976). However, PS and MTT
ICCs indicated moderate reliability (PS 0.531, 95% Cl
0.016 t0 0.775; MTT 0.542, 95% Cl 0.044 t0 0.780) (16).

In ROC analysis of PS in the areas of strongest
enhancement, the AUC was 0.774 + 0.211 (p = 0.03),
and sensitivity was 91.7% (22/24) and specificity was
57.1% (4/7) with regard to the diagnosis of GISTs when

Table 2. Statistical Analysis for Conventional CT Features between GISTs and non-GISTs

GISTs (n=24) Non-GISTs (n=7) P value
Enhancement degree Low 12 (50.0%) 5(71.4%) 0.605
Iso 6 (25.0%) 1(14.3%)
High 6 (25.0%) 1(14.3%)
Enhancement pattern Homogeneous 15 (62.5%) 6 (85.7%) 0.379
Heterogeneous 9(37.5%) 1(14.3%)
Shape Endophytic 8(33.3%) 2(28.6%) 0.549
Dumbbell 13 (54.2%) 3(42.9%)
Exophytic 3(12.5%) 2(28.6%)
Enhancement of overlying mucosa Iso 24 (100.0%) 7(100.0%) NA
Hyper 0(0.0%) 0(0.0%)
Necrosis 7(29.2%) 0(0.0%) 0.161
Margin Smooth 16 (66.7%) 2(28.6%) 0.099
Lobulated 8(33.3%) 5(71.4%)
Lymph node enlargement 0(0.0%) 2(28.6%) 0.045
Calcification 1(4.2%) 1(14.3%) 0.406

Data were the number (percentage). P values were calculated using Chi-square or Fisher's exact test. GIST=gastrointestinal stromal tumor, NA=not available. P

value in Bold represents a statistical significance.
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Fig. 4. A 46-year-old woman with gastric schwannoma. A. A gastroscopic image depicts a subepithelial tumor (arrows) at anterior wall of gastric
mid-body. B. Endoscopic ultrasonography demonstrates a hypoechoic subepithelial mass (arrows) arose from the 4th proper muscle layer. C.
Maximum intensity projection CT image shows a homogeneous low-attenuating mass (arrows) at the corresponding area. D. Permeability surface
value at the entire tumor as well as the strongest enhancing portion (arrows) was measured as 20.32 mL/100 g/min. Wedge resection was
performed and final histopathology confirmed a gastric schwannoma (not shown).

Table 3. Comparison of CT Perfusion Parameters between GISTs and Non-GISTs

GISTs (n=24) Non-GISTs (n=7) P value

Entire tumor Blood flow 29.7+14.4 19.6+10.5 0.096
Blood volume 7.1£3.5 4.5+2.3 0.104

Mean transit time 13.2+3.8 10.4£5.7 0.141

Permeability Surface value 22.0+16.2 16.2+5.6 0.695

Strongest enhancing portion Blood flow 37.5+17.6 26.9+15.7 0.161
Blood volume 8.6+4.1 5.6+3.0 0.079

Mean transit time 12.3£5.3 8.8+5.4 0.132

Permeability Surface value 25.3+23.9 8.8+8.8 0.029

Data are mean + standard deviation. P values were calculated using Mann-Whitney U test.
P value in Bold represents a statistical significance.
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Fig. 5. A 30-year-old woman with gastric leiomyoma. A. A gastroscopic image depicts a subepithelial tumor (arrows) at gastric cardia adjacent
to gastro-esophageal junction. B. Maximum intensity projection CT image shows a homogeneous low-attenuating mass (arrow). C. Permeability
surface value at the entire tumor as well as the strongest enhancing portion (arrow) was measured as 6.52 mL/100 g/min. D. Wedge resection
was performed and final histopathology confirmed a gastric leiomyoma.

the PS cut-off value was set at 7.17 mL/100 g/min (Fig. 6).

Discussion

In the current study, PS in the areas of strongest
enhancement of GISTs was an independently significant
CT perfusion parameter with respect to differentiating
GISTs from other benign SETs. More specifically, the mean
PS of GISTs in the areas of strongest enhancement (25.3
+ 23.9 mL/100 g/min) was significantly higher than that
of non-GISTs (8.8 + 8.8 mL/100 g/min). In addition,
although the difference was not statistically significant, BF

42

and BV of GISTs tended to be greater than those of non-
GISTs. These results were concordant with previous reports
(17, 18). In several previous studies, over-expression of
angiogenesis-related factors such as vascular endothelial
growth factor and hypoxia-inducible factor 1 alpha
was detected in GISTs (17, 18). Furthermore, given the
malignant potential of GISTs they may contain more
leaky vessels than other benign SETs, leading to higher
PS because—theoretically—PS represents the flux of
plasma from the intravascular interstitial space to the
extravascular interstitial space (9, 13). Therefore, the
different microvasculature and vessel permeability of GISTs
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Fig. 6. Result of receiver operating characteristic curve (ROC)
analysis. ROC analysis of permeability surface value of the strongest
enhancing area to predict GIST reveals an area under the curve of
0.774 (95% confidence interval, 0.563-0.985, P=0.03).

may be responsible for the higher perfusion values they
exhibit compared to non-GISTs.

Other than CT perfusion values, LN enlargement was
the only significant conventional CT feature pertaining to
differentiation between GISTs and non-GISTs. None of the
GISTs were associated with lymphadenopathy, whereas 2
of the 7 benign SETs were associated with LN enlargement.
Both of these lesions were confirmed to be schwannomas.
This result is also concordant with previous reports (3, 6).
According to Choi et al. (3), gastric schwannomas tend to
be associated with LN enlargement. Though the precise
pathophysiological mechanisms involved in the frequent
lymphadenopathy associated with schwannoma have not
been investigated, the authors assume that a lymphophilic
cytokine or cytokines may induce LN enlargement in this
context because schwannoma is frequently accompanied
by perilesional lymphoid cuffing at the periphery of the
lesion (3). Therefore, we believe that the combined use of
the presence of LN enlargement and lower PS value may
increase the accuracy of gastric schwannoma diagnosis.

Contrary to our expectation that greater malignant
potential in high-risk GISTs may result in higher perfusion
values than in low-risk GISTs, there were no significant

www.e-kjar.org
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differences in CT perfusion parameters or conventional
CT features between high-risk and low-risk GISTs. The
small sample sizes in the study may have been responsible
for these non-significant results. A future study including
a large number of patients is required, to clarify these
unexpected results.

High inter-observer and intra-observer variability are
known limitations of the utilization of CT to investigate
perfusion. In the present study however, ICC values for
CT perfusion parameters between the two assessors were
high, indicating near perfect or moderate reliability. We
believe that the use of a motion correction algorithm
may be responsible for such high reproducibility of CT
perfusion values. Because the determination of perfusion
via CT requires a long image acquisition time, the use of a
motion correction algorithm could be considered essential.
Goetti et al. (19) reported that without a motion correction
algorithm quantitative assessment was impossible due to
respiratory motion in approximately 30% of patients with
liver lesions.

The current study had several limitations. The most
limiting factors were that it was a single-center study and
it only included a small number of participants (N = 31).
However, we believe that the number of patients may be
sufficient for a preliminary study investigating the use
of PCT for the differentiation of gastric SETs. Although
not significant in the present study, the higher values for
most of the CT perfusion parameters in the GIST group
is promising, and emphasizes the need for a multi-center
study with a larger number of patients. Another limitation
was reliance on the radiologist’s subjective opinion with
regard to the area with the strongest enhancement,
which may have led to reduced reproducibility. Notably
in this respect, the ICC of the PS of the area of strongest
enhancement was lower than the ICC of the PS of the
entire tumor. Lastly, despite the availability of various
analytical systems for determining perfusion via CT, the
present study was conducted with only one model from
one manufacturer. Because our results were based on
the delayed Patlak and maximum slope models, other
analytical methods such as deconvolutional models may
yield different results (20, 21).

In conclusion, perfusion parameters determined via
PCT in patients with gastric SET were useful for the
differentiation of GISTs from other benign SETs, as PS
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values in GISTs were significantly higher than those of
non-GIST SETs.
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Case Report

Inflammatory Myofibroblastic Tumor of Gallbladder
Mimicking Gallbladder Cancer: A Case Report

Seo-Youn Choi', Susie Chin?

'Department of Radiology and *Department of Pathology, Soonchunhyang University Bucheon Hospital, Soonchunhyang

University College of Medicine, Bucheon, Korea

A primary inflammatory myofibroblastic tumor (IMT) of gallbladder is an extremely rare. Clinical and radiologic
features of IMTs are nonspecific and can mimic malignant neoplasm. Herein, we present a case of gallbladder
IMT, which was initially suspected to be gallbladder cancer preoperatively.
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Introduction

Inflammatory myofibroblastic tumor (IMT) is a rare type
of mesenchymal neoplasm that can occur in various parts
of the body. The most frequently involved organ in the
abdomen is the liver, while the primary IMT of gallbladder
is quite rare (1-3). It can present diagnostic challenges due
to its potential resemblance to malignant neoplasms such
as gallbladder cancer. In this case report, we will describe
the clinical, imaging, and histopathological features of a
patient diagnosed with gallbladder IMT, initially suspected
to be a gallbladder cancer preoperatively. The purpose of
this report is to describe the imaging findings of IMT of
gallbladder and emphasize the significance of an accurate
diagnosis.
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Case Report

A 69-year-old female was referred to our hospital for
weight loss of 5 kg in 6 months and abdominal discomfort.
Upon laboratory tests, there were no significant findings,
and the CA19-9 level was within normal limits.

A subsequent contrast-enhanced abdominal CT scan
revealed the presence of a 3.5 x 6.0 cm mass in the
gallbladder (Fig. 1). On non-contrast scan (Fig. 1A), the
mass did not show definite calcification. In axial arterial
(Fig. 1B) and portal venous (Fig. 1C) phases, the mass
showed strong heterogeneous enhancement. The coronal
reformatted image (Fig. 1D) showed focal enhancing
thickening of the base of the gallbladder wall, where the
large mass attached (arrow). An enlarged lymph node was
found at pericholecystic area, just below the cystic duct
(Fig. 1E).
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On axial T2-weighted image (Fig. 2A), the mass showed
heterogeneously hyperintense T2 signal with small cystic
components. Compared to precontrast T1-weighted image
(Fig. 2B), on arterial (Fig. 2C), portal venous (Fig. 2D) and
delayed (Fig. 2E) phases of dynamic enhancement study
using extracellular gadolinium-based contrast media
revealed a lobulated mass showing heterogeneous, well

www.e-kjar.org

Fig. 1. Multiphasic CT reveals a 3.5 cm mass in the gallbladder. On
non-contrast scan (A), the mass shows homogeneous attenuation
with no calcification. Arterial (B) and portal venous (B) phases show
well-defined, endophytic lobulated mass that enhances well and
heterogeneously. An enlarged lymph node exists at pericholecystic
area (arrow) on portal venous phase scan ().

and persistent enhancement. The mass showed definite
diffusion restriction except for cystic components (Fig. 2F
and G). The lymph node on the CT scan appeared as it was
before.

On following transabdominal ultrasonography, the
gallbladder mass showed heterogenous echogenicity with
increased vascularity on Doppler imaging (Fig. 3 A and B).
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As a differential diagnosis, we considered gallbladder
cancer considering the incidence and staged it as
cT2 based on the focal wall thickening at the base.
Additionally, we mentioned the possibility of metastasis
in the pericholecystic lymph node. We planned surgery
with the impression of gallbladder cancer and decided
to perform only laparoscopic cholecystectomy first with
pericholecystic lymph node dissection and additional
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Fig. 2. MR images show a lobulated mass of the gallbladder. Axial T2-
weighted image (A) shows a heterogeneously hyperintense mass with
cystic or necrotic components. Precontrast (B) and dynamic enhanced
(C-E) T1-weighted images show heterogeneously well-enhancing
mass of the gallbladder.

surgery if necessary. Histopathologic examination of
the resected specimen revealed a 10.4 cm IMT (Fig. 4).
In 6 months of follow-up imaging after operation, no
recurrence or metastasis was found in abdomen.

Discussion

IMT is a rare tumor that can occur in various tissues and
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F

G

Fig. 2. (Continued) MR images show a lobulated mass of the gallbladder. Diffusion restriction of the mass except in cystic or necrotic areas is
noted at the b value of 800 s/mm’ (F) and the corresponding apparent diffusion coefficient map (G).

A

Fig. 3. Transabdominal ultrasonography reveals a mass that fills the gallbladder. The gallbladder mass showed heterogenous echogenicity with

increased vascularity on Doppler imaging (Fig. 3 A and B).

organs, and is characterized by a mass or nodule made
up of spindle-shaped cells called myofibroblasts, along
with an inflammatory response. Inflammatory spindle
cell lesions in previous researches exhibit a complex
nomenclature, which has led to researchers frequently
using the terms “IMT" and “inflammatory pseudotumor
(IPT)" interchangeably in scientific papers. Recent studies
have indicated IMT should be considered a neoplasm that
may recur or metastasize (4), and IPT as a heterogeneous
non-neoplastic condition characterized by an inflammatory
lesion that can mimic a tumor (5, 6). The exact cause of
IMT is not well understood, but it is believed to be related
to an abnormal immune response or genetic mutations.

www.e-kjar.org

Symptoms of IMT can vary depending on the location and
the size of the tumors, but they may include pain, swelling,
and difficulty breathing or swallowing. Because IMT
often mimics malignant neoplasm clinically, radiologically
and histopathologically (7, 8), it can be confirmed
through pathologic examination with the presence of
myofibroblasts. Treatment for IMT may involve surgical
removal of the tumor and the prognosis is generally
favorable, especially if the tumor is caught early and
effectively treated.

Although rare, when IMT involves the gallbladder, it can
trigger acute cholecystitis, and if the lesion extends to the
bile duct, it can also cause cholangitis, biliary colic, and
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Fig. 4. Histopathological examination. (A) Fascicular arrangement of bland spindle cells intermixed with many inflammatory cells (H&E, x40). (B)
Spindle cells show abundant cytoplasm and conspicuous nucleoli, admixed with plasma cells and lymphocytes (H&E, x200). Tumor cells express
smooth muscle actin (C) and cytoplasmic expression of anaplastic lymphoma kinase (D) on photomicrograph (x 200).

obstructive jaundice. In our case, the lesion was confined
only to the gallbladder without any involvement of the bile
duct, and the symptoms were abdominal pain and weight
loss.

The radiologic findings of IMTs are nonspecific and can
have different radiologic features depending on its location
and size (9). CT and MRI are the imaging techniques of
choice. In general, in contrast-enhanced CT scans, IMT
may manifest as homogeneous or heterogeneous lesion,
exhibiting variable enhancement on delayed acquisitions
due to the presence of abundant fibrosis. These
observations are consistent with those seen on gadolinium
contrast-enhanced MRI. IMT typically exhibits low signal
intensity on T1-weighted and T2-weighted images,
reflecting the presence of fibrotic tissue (9). However, it

S0

can appear as a mass with intermediate signal intensity
on T2-weighted images. Most common radiological
presentation is a well-defined, irreqular, and solid mass. It
is important to note that these imaging findings are not
specific to IMT, and other type of tumors or inflammatory
conditions may have similar radiologic features. Therefore,
it is difficult to differentiate from other types of tumors
and inflammatory conditions. Most of the reported primary
gallbladder IMT showed gallbladder wall thickening with
or without invasion of the liver parenchyma on radiologic
examinations and were thus initially misdiagnosed as
advanced gallbladder cancer or severe cholecystitis (2, 3,
10, 11).

Histological confirmation is usually critical to proper
diagnosis of IMT. IMT is composed of fascicles of
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bland myofibroblastic cells mixed with a prominent
inflammatory infiltrate consisting of lymphocytes, plasma
cells, macrophages, and eosinophils. The lack of atypia,
hyperchromasia, and abnormal mitotic figures are
distinguishing points from malignancy. The spindle cells
stain positively for smooth muscle actin and vimentin,
but negatively for S100, desmin, CD100, cytokeratin,
(D35, and latent membrane protein (2, 12). In the current
World Health Organization (WHO) classification, IMTs
are classified as tumors of intermediate grade due to a
tendency for local recurrence and its small risk for distant
metastasis (4, 13). Therefore, it should be followed up
even after complete surgical removal.

In conclusion, gallbladder IMT is a rare condition that
typically presents with nonspecific clinical and radiologic
features, often mimicking a malignant neoplasm. It is
imperative for the radiologists to be aware of the existence
of IMTs, as early recognition can lead to better treatment
options and prognosis, distinguishing it from the more
ominous malignant neoplasms that it may resemble.
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The contrast imaging specialists
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Concentration Matters
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	표4

