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How to Interpret and Report Rectal Cancer MRI:
Essence of the 2016 Consensus Recommendation
from the Korean Society of Abdominal Radiology (KSAR)
and Works to Be Done
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High-resolution rectal MRI plays a crucial role in
making management decisions for patients who have
newly diagnosed rectal cancer. Neoadjuvant concurrent
chemoradiation therapy (CCRT) is currently the standard
treatment for a locally advanced rectal cancer located in
the mid- or lower-rectum, and high-resolution rectal MRI
provides information to determine who should undergo
the CCRT. Consequently, an accurate, comprehensive
interpretation of rectal MRI is a prerequisite for optimal
care for rectal cancer patients. To this end, in May 2006,
the Korean Society of Abdominal Radiology (KSAR)
study group for rectal cancer has developed an up-to-
date, evidence-based, practical recommendation for a
thorough, structured reporting of rectal MRI through
a multi-institutional collaboration. Twenty-seven
board-certified abdominal radiologists experienced in
rectal MRI from 20 different hospitals in South Korea
participated in the expert consensus process. The
results, including the recommended essential reporting
items in the form of reporting template and detailed
explanations of the scientific rationale for each element,
have been published in a peer-review journal (1). This
expert consensus recommendation is academically
thorough and, at the same time, practical enough to be
readily used in daily practice. The article is to summarize
the consensus recommendation as well as to list the
issues unaddressed in the consensus recommendation.

Table 1 provides the summary of the consensus

Copyright © The Korean Society of Abdominal Radiology

recommendation. The table is self-explanatory, and
those who need further details on each reporting item
can refer to the entire article (1). It should be noted that
the recommendation applies most perfectly to newly
diagnosed rectal cancers typically located below 10 cm
from the anal verge. Upper rectal cancers are mostly
not indicated for preoperative CCRT and, therefore, may
not need the full reporting. It is also noteworthy that,
even for mid- to lower-rectal cancers, some institutions
that primarily follow the National Comprehensive
Cancer Network (NCCN) 2016 guidelines (2) for the
management of rectal cancer patients would not utilize
the information included in the recommendation to
its maximum. The recommended reporting format is
designed to serve best a practice pattern that European
countries adopt, where they offer CCRT for a select
group of patients who are at high risk (3, 4). The
risk assessment is made according to various rectal
MRI findings including T stage, maximum depth of
extramural tumor invasion, shortest tumor distance from
the mesorectal fascia, nodal metastasis, and extramural
venous invasion status (4). By contrast, the NCCN 2016
guidelines stipulate that patients who are in T3-4
or N+ state, without considering other factors, are
indicated for CCRT (2). It appears that the majority of
Korean colorectal surgeons currently refer to the NCCN
guidelines for their clinical practice. And yet, attempts
to limit CCRT to those who do need it (similar to the



KJAR

Korean Journal of Abdominal Radiology

European approach) are being made through clinical
trials (5). Therefore, in some sense, the KSAR consensus
recommendation is leading the way and may help
facilitate more precise management of rectal cancer
patients down the load. The KSAR recommendation will
contribute to making more efficient interdisciplinary
communications with colorectal surgery, radiation
oncology, and oncology in achieving the ultimate goal
of better patient care.

One important issue unaddressed in the current KSAR
recommendation is the interpretation and reporting of
treatment response after CCRT for rectal cancer. Unlike
the established value of MRI in initial rectal cancer
staging, the specific role of MRI as a tool for treatment
response after CCRT is debatable yet and the use of
MRI to select patients for organ-saving treatment
after CCRT is an area of great interest (6, 7). One MRI-
based grading system called magnetic resonance tumor
regression grade (mrTRG) (8), which closely resembles
the Mandard pathologic tumor regression system (9),
is already fairly well known. The addition of other
functional imaging methods such as diffusion-weighted
imaging or functional dynamic contrast-enhanced MRI
may further improve the assessment of response using
MRI (6). As we accumulate more knowledge in this
area, the KSAR consensus recommendation will need an
update.

Another area that is not completely covered by
the KSAR recommendation is reporting of low rectal
cancers that are very close to or extending to the anal
canal although it does include a mention of anal canal
involvement (essential item #10). The information
that surgeons would want may differ a bit depending
on what type of surgery they prefer to perform, for
example, standard abdominoperineal resection (APR),
extralevator abdominoperineal excision (ELAPE), or
some modifications thereof, which could be different
between institutions. Further interdisciplinary
discussions with colorectal surgeons would be needed in
this regard, and necessary updates to the recommended
rectal MRI reporting should be made appropriately.

Since the KSAR consensus recommendation was
released, increasing number of institutions has been
adopting the reporting template either wholly or in part
in their practice. It would be worthwhile to evaluate if

2

and how the KSAR recommendation has influenced the
radiology interpretation of rectal MRI and the overall
management of rectal cancer patients among KSAR
members.
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Table 1. KSAR Recommendation of Essential ltems and Formats for Structured Reporting of Rectal Cancer MRI
1. Distance of the lowest tumor margin from the anal verge
O

O cannot be measured: please specify

2. Distance of the lowest tumor margin from the anorectal junction
m]

O cannot be measured: please specify

3. Tumor relationship to the anterior peritoneal reflection
O Entirely above anterior peritoneal reflection

O Straddling anterior peritoneal reflection

O Entirely below anterior peritoneal reflection

O Other: please specify

4. Circumferential tumor location

O Completely encircling the lumen

O Partially encircling: ____to ____ o’clock in clockwise manner
O Other: please specify

Most ventral point of the rectum is designated as 12 o’clock.

5. Longitudinal tumor size
O

O cannot be measured: please specify

6. T stage:

7. For =T3 lesion, maximum extramural depth of tumor invasion
O <5mm

O >5mm

O Other: please specify

8. For T4b lesion, involved structures

o Small bowel | © Bladder | O Right ureter | © Left ureter | O Right seminar vesicle | O Left seminar vesicle
| OProstate | 0O Uterus | © Right ovary and adnexa | 0 Left ovary and adnexa | O Vagina | © Right obturator
internus | O Left obturator internus | © Right piriformis | © Left piriformis | © Right levator ani | T Left levator ani
| ORight internal iliac vessels | T Left internal iliac vessels | & Right external iliac vessels | O Left external iliac
vessels | O Sacrum/coccyx | O Other (_ please specify )

9. Shortest tumor distance* from the mesorectal fascia or the levator (for low tumors close to levator), i.e., risk of
circumferential resection margin tumor involvement

10. Anal canal involvement

O Absent

O Partial thickness of the internal sphincter

O Full thickness of the internal sphincter

O Into the intersphincteric fat plane

O Into the external sphincter

o Beyond the external sphincter and into the ischiorectal tissue
O Other: please specify

11. Mesorectal lymph node spread
O Absent

O Present

O Other: please specify

Korean J Abdom Radiol 2017;1:1-4 3
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12. Extramesorectal lymph node spread

o Absent

O Present: O Right internal iliac | @ Right external iliac | © Right obturator | © Right common iliac | ©@ Right
inguinal | © Left internal iliac | © Left externaliliac | O Left obturator | & Left common iliac | O Left inguinal

O Other: please specify

13. Extramural venous invasion (EMVI)
O Absent

O Present

O Other: please specify

Reprinted with some minor modifications with permission (1).
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Diagnose of Hepatocellular Carcinoma with Gadoxetic
Acid-Enhanced MRI: Essence of the 2016 Consensus
Recommendations of the Korean Society of
Abdominal Radiology

Gadoxetic Acid 2 =z X}7| 29 QA o|2st ZHM|ZZeto| It
2016 CEHE HQIAo|5H5| BHo| MmOt QX
MEgtatgl uin|s

Diagnosis of hepatocellular carcinoma (HCC) with
gadoxetic acid-enhanced liver magnetic resonance
imaging (MRI) poses certain unique challenges beyond
the scope of current guidelines (1-5). The regional
heterogeneity of HCC in demographic characteristics,
prevalence, surveillance, and socioeconomic status
necessitates different treatment approaches, leading to
variations in survival outcomes. Considering the medical
practices in Korea, the Korean Society of Abdominal
Radiology (KSAR) study group for liver diseases has
developed expert consensus recommendations for
diagnosis of HCC by gadoxetic acid-enhanced MRI with
updated perspectives, using a modified Delphi method.
Five organizing members with 21 panelists consolidated
relevant evidences regarding their assigned issues
and prepared a draft of a specific questionnaire, along
with a summary of the clinical and scientific rationale
behind their suggestions. The initial 34 questions
were presented to members of the KSAR at a one-day
symposium (5th Liver Imaging Day; KSAR-Consensus
on Diagnosis of HCC with Gadoxetic Acid-enhanced
MRI) on April 16, 2016, which involved didactic lectures
and a thorough discussion on the issues of debate. A
total of 195 board-certified radiologists specializing in
abdominal radiology attended this symposium, where
the questionnaire was put through first-round voting.
Of the 34 questionnaire items, 16 achieved consensus.
Following the first-round vote, the questionnaire

Copyright © The Korean Society of Abdominal Radiology

was refined by the panelists by online discussion
and put through second-round voting at a half-day
satellite conference, attended by 128 board-certified
radiologists specializing in abdominal radiology, during
the 39th Scientific Assembly and Annual Meeting of
the KSAR, May 14, 2016. Finally, 12 of 16 statements
reached the 80% consensus threshold. The results
have been published in Korean Journal Radiology (6).
The aim of this article is to summarize the consensus
recommendation.

Table 1 shows the summary of the consensus
recommendation. The important issues addressed
at the at the meetings are: strategy for diagnosis of
HCC, definition of arterial-phase hyperenhancement,
appropriate phase for determining washout appearance,
sub-centimeter-sized HCC, nodules of sizes ranging
from 1 to 2 cm, non-hypervascular hypointense nodules
in the hepatobiliary phase, capsular appearance, and
ancillary features.

These recommendations might serve to ensure a
more standardized diagnosis of HCC by gadoxetic
acid-enhanced MRI. The 2016 KSAR meeting reached
consensus on several issues of debate from the
radiologists’ point of view, based on routine clinical
practices. Although several challenges remain in terms
of optimization and standardization, these consensus
recommendations might serve as useful tools to ensure
more standardized diagnosis of HCC by gadoxetic acid-
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enhanced MRI.
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Table 1. Consensus Statements on Diagnosis of HCC with Gadoxetic Acid-Enhanced MRI

Level of
Statement Agreement (%)
Noninvasive diagnostic criteria for HCC with gadoxetic acid-enhanced MRI should aim for 90.0
early detection and high sensitivity, while maintaining acceptable specificity.
Definition of arterial-phase hyperenhancement should include hyperintensity relative to 91.2

surrounding liver parenchyma in arterial-phase as well greater signal intensity in arterial phase
in comparison with precontrast images (determined by subtraction imaging, when feasible).

In case of suboptimal gadoxetic acid-enhanced arterial-phase MR images, findings of recent 90.0
CT arterial-phase images may be used.
Dynamic CT images acquired within month of gadoxetic acid-enhanced MRI may be 88.0

considered as appropriate substitutes for suboptimal arterial-phase gadoxetic acid-enhanced
MR images.

Washout appearance should be determined on either portal venous or transitional phase of 85.3
gadoxetic acid-enhanced MRI.

“Washout appearance” may be defined as hypointensity relative to background liver, 60.3
regardless of arterial hyperenhancement in corresponding area.

Sub-centimeter-sized HCC may be diagnosed by gadoxetic acid-enhanced liver MRI by 86.0
applying additional refined diagnostic criteria in addition to typical vascular profile changes.

Additional diagnostic criteria include ancillary MRI findings such as restricted diffusion, mild to 98.0
moderate hyperintensity on T2-weighted images, and hypointensity in hepatobiliary phase.

Nodules of sizes ranging from 1 to 2 cm and those of sizes > 2 cm do not require separate 86.0
diagnostic criteria.

Mild to moderate hyperintensity on T2-weighted images and restricted diffusion may be 74.0
considered ancillary features for differentiating HCCs from premalignant nodules.

In high-risk population, non-hypovascular HBP hypointense nodules, with ancillary features 86.4

including mild to moderate hyperintensity on T2-weighted images and restricted diffusion, may
be considered potentially malignant.

Strategies for diagnosis and management of non-hypovascular HBP hypointense nodules 83.0
should vary according to previous or concomitant HCC.
When optimal arterial-phase images cannot be obtained by gadoxetic acid-enhanced MRI, 26.0

contrast-enhanced ultrasonography should be recommended for further characterization of
non-hypovascular HBP hypointense nodules.

Definition of capsular appearance on gadoxetic acid-enhanced MR images should be different 85.3
from that on extracellular contrast media-based MR images.

“Capsular appearance” is better considered ancillary feature than major feature for diagnosis 79.7
of HCC.

Impact of ancillary features on diagnosis of HCC should be clearly defined, and these features 86.0

should be adapted for gadoxetic acid-enhanced MRI.
Reprinted with some minor modifications with permission (6).

Korean J Abdom Radiol 2017;1:5-8 7
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Postoperative Imaging Findings after Gastrointestinal
Tract Surgery: Normal versus Abnormal

AT 44 5 HYT HIHY Sy 27
A=t E |05
Introduction Anatomic Changes after Gastroinestional

The postoperative imaging after the gastrointestinal
tract surgery has roles to detect and evaluate the
abnormal postoperative findings, i.e. postoperative
complications in the early period, and also to monitor
and diagnose disease recurrence in the late period.
Computed tomography (CT) is a frequently used
imaging modality for postoperative evaluation after
the gastrointestinal tract surgery (1). It is because CT
can be rapidly performed and also provides the high-
resolution images achievable with multi-detector.
Moreover, it is able to demonstrate not only the
anastomotic abnormality but extra-wall structures as
well (2). Therefore, nowadays, CT is crucial in evaluating
postoperative complications such intra-abdominal
hematoma or abscess. Gastrointestinal study with oral
contrast material is another important imaging modality
to evaluate the postoperative complication after the
gastrointestinal tract surgery. In particular, it has
strengths for assessing the anastomotic leakage, bowel
obstruction, and bowel motility (3). In this article, we
review the most common surgical procedures according
to the gastrointestinal tract and type of surgery, and
describe their expected postoperative appearances.
In addition, we demonstrate the imaging features of
both early and late postoperative complications which
include bleeding, anastomotic leakage, abscess, bowel
obstruction, and disease recurrence.

Copyright © The Korean Society of Abdominal Radiology

Tract Surgery

In order to interpret postoperative imaging, it is
the first step to know the anatomical changes after
the gastrointestinal tract surgery. The surgery of
gastrointestinal tract comprises a group of procedures
performed for a variety of both benign and malignant
diseases (4). To prevent misdiagnosis of potentially life-
threatening complications following gastrointestinal
tract surgery, radiologists should be aware of the
specific indication for the surgery, type of surgery, and
what anastomoses are created. This knowledge as well
as familiarity, is helpful for better differentiation of real
complications from expected postoperative findings and
for prompt diagnosis and appropriate management of
the postoperative complications (5). In this section, we
will shortly brief several standardized type of operation
procedures which are available in clinical practice,
focusing on the stomach, colon, and rectum.

Stomach

The gastrectomy refers to removal of part (subtotal
gastrectomy) or all of the stomach (total gastrectomy).
In subtotal gastrectomy, bowel continuity can be
restored with Billroth | or Il anastomosis. Subtotal
gastrectomy with Billroth | anastomosis involves
gastroduodenostomy between the remaining
stomach and duodenum after the partial gastrectomy
(antrectomy) (Fig. 1) (6). In subtotal gastrectomy with
Billroth Il anastomosis, after the partial gastrectomy
(antrectomy), a loop of jejunum is connected to the
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distal end of the remaining stomach (Fig. 2) (7).
The duodenum is left with a blind end (Fig. 2C). The
afferent limb refers the small bowel running from the
duodenal stump to the stomach and it contains bile
and pancreatic secretions. The jejunum which runs
from the stomach anastomosis site is considered the
efferent limb. If total gastrectomy has been performed,
esophagojejunostomy is generally performed between
the esophagus and jejunum with end-to end or with a
J configuration (Fig. 3) (8). After total gastrectomy, the
bowel continuity is commonly reconstructed with Roux-
en-Y anastomosis. End-to side esophagojejunostomy
with the blind end of the proximal jejunal limb and end-
to side jejunojejunostomy are preferred nowadays (1).

Colon

A variety of surgical procedures are used for the
colon. Colonic resection procedures differ according
to the underlying pathology and its location. lleocecal
resection refers to resection of the terminal ileum and
cecum, with establishment of an ileocolic anastomosis.
Usually, this is the procedure of choice for Crohn’s ileitis
(2). In right hemicolectomy, after blinding of the right

10

colic arteries, the terminal ileum, cecum, ascending
colon, and proximal portion of transverse colon are
resected and an ileo-transverse colon anastomosis is
performed (Fig. 4A) (2). In left hemicolectomy, a segment
of colon from the splenic flexure to the sigmoid colon
is resected. The bowel continuity is established by an
anastomosis between the transverse colon to the distal
sigmoid colon (Fig. 4B) (9). In Hartmann procedure,
the sigmoid colon is removed, a rectal stump is left in
place, and an end colostomy is established (10). The
procedure is indicated in emergent cases of complicated
acute diverticulitis, sigmoid colon perforation, or colonic
obstruction secondary to a carcinoma. Bowel continuity
is reestablished at a later date and the “takedown” is
performed in the second stage of the surgery after the
inflammatory changes have resolved (5). Whereas total
colectomy refers to the removal of the entire colon,
total proctocolectomy involves resection of the entire
colon and rectum. These operations are indicated for
diffuse colorectal diseases, such as ulcerative colitis
and familial polyposis. To avoid ileostomy, restorative
proctocolectomy with ileal pouch anal anastomosis is
the most used and it consists of a proctocolectomy with

Fig. 1. Subtotal gastrectomy with Billroth | anastomosis.
A. On upper gastrointestinal study, anastomosis is seen
between the remnant stomach and duodenum after
distal gastrectomy. B. Metallic surgical material (arrow) is
noted at the gastroduodenostomy site on axial contrast-
enhanced CT.

Korean J Abdom Radiol 2017;1:9-22



ileoanal anastomosis after the creation of an ileal pouch

(2).

Rectum

Anterior resection which is also known for abdominal
proctosigmoidectomy, refers the resection of distal
portion of left colon, sigmoid colon, and distal rectum
with low rectal anastomosis (Fig. 5) (5). This procedure is
generally applied to lesions located at the rectosigmoid
junction and the distal rectum over 5 cm from the
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anal verge (2). There are three major types of anterior
resection. Anterior resection involves excision of the
distal descending colon, sigmoid colon, and upper
rectum above the peritoneal reflection; low anterior
resection involves excision of the rectosigmoid colon
and the upper and mid rectum below the peritoneal
reflection; and ultralow anterior resection involves
excision of the distal sigmoid colon and the distal
rectum (10). Abdominoperineal resection is also called
the Miles procedure (11). It involves excision of a

Fig. 2. Subtotal gastrectomy with Billroth 1l anastomosis.

A. Loop gastrojejunostomy between the remnant upper
stomach and jejunum is seen on upper gastrointestinal
study. B. On axial contrast-enhanced CT, there is the
metallic surgical material (arrow) at the anastomosis
site between the remnant stomach (S) and jejunum (J).
C. Duodenal stump (D) with metallic surgical material
(arrowhead) is revealed.

Korean J Abdom Radiol 2017;1:9-22
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Fig. 3. Total gastrectomy with Roux-en-Y anastomosis.
A. After resection of the whole stomach, anastomosis
between the esophagus and jejunum is performed
with end-to side esophagojejunostomy on upper
gastrointestinal study. B. On axial contrast-enhanced
CT, stomach is non-visible and metallic surgical material
(arrow) at the esophagojenunostomy site is seen. End-to
side jejunojejunostomy is not seen on this image.

Fig. 4. Hemicolectomy. A. In a case of right hemicolectomy, right sided colon is removed and ileocolic anastomosis
(arrow) is performed between the transverse colon (T) and distal ileum (I). B. In a case of left hemicolectomy, colocolic
anastomosis between the transverse colon and sigmoid colon is performed. In the absence of metallic surgical material
(arrow), it is difficult to find the colocolic anastomosis site in particular when the sigmoid colon is redundant.

12 Korean J Abdom Radiol 2017;1:9-22



segment of colon from the sigmoid colon to the anus
with a permanent end colostomy (12). This procedure is
performed for lesions located at the distal third of the
rectum or the anus.

Normal Postoperative
Imaging Findings

Early postoperative period
1) Pneumoperitoneum

Pneumoperitoneum is commonly expected
postoperative finding (Fig. 6A). It usually subsides
within 7-10 days after laparotomy. When CO, gas
is used during laparoscopic surgery, the absorption
of CO, gas is faster than room air and it is absorbed
within 2 days after the surgery. Normally, postoperative
pneumoperitoneum decreases in amount gradually. If
the pneumoperitoneum persists or increases in amount
beyond the first postoperative week, in the absence of
abdominal drain or wound dehiscence, it may suggest
anastomotic leak or bowel perforation (13).

2) Postoperative fluid

Normally, collection of sterile, reactive peritoneal
fluid of water density is a common finding after the
gastrointestinal surgery in early postoperative period
(11). Usually, these fluid collections are located in
normal anatomic spaces, or confined to the surgical
bed without encapsulation (Fig. 6B) (14). On the other
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hand, loculated fluid collection with peripheral rim-
enhancement, or containing septation, gas, gas-fluid
level suggests complicated fluid collection such as
intraperitoneal abscess (5). Small amount of pleural
effusion, ascites, and pericardial effusion can be also
found on early postoperative imaging due to volume
overload (Fig. 6C).

3) Fat stranding

Fat stranding is revealed in the surgical bed after the
gastrointestinal tract surgery and it appears as patchy
increased fat attenuation on CT (Fig. 6C, D). It is also
found at the incision site of the abdominal wall. When
fat standing may occur around the pancreas after upper
gastrointestinal surgery, it should not be mistaken for
acute pancreatitis.

4) Bowel wall edema

Edematous bowel wall thickening occurs often at the
bowel anastomosis site (Fig. 6D), in particular, when
the bowel is much handed by surgeons during the
surgery due to adhesion. Occasionally, it is difficult to
differentiate the postoperative bowel wall edema from
ischemic change of the bowel or colitis, therefore, it
needs to be correlated with the clinical situation (5).

Late postoperative period
1) Granulation tissue
Granulation tissue is the post-operative fibrosis,

Fig. 5. Anterior resection. A. Rectal anastomosis with metallic surgical material (arrow) is seen on axial contrast-
enhanced CT. B. In anterior resection, the inferior mesenteric artery is usually ligated (arrowhead).

Korean J Abdom Radiol 2017;1:9-22
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Cc

Fig. 6. Normally expected postoperative findings in early period. A. Pneumoperitoneum (arrows) is usually found at the
non-dependent portion in both upper quadrants. B. Small amount of fluid (asterisk) is seen near esophagojejunostomy
site. Focal extraluminal air-bubbles (arrows) and small amount of left pleural effusion are associated. C. Patchy
fat stranding (arrowheads) is usually demonstrable at the surgical bed. Bilateral pleural effusion is also seen. D.
Edematous bowel wall thickening with surrounding fat stranding (arrowheads) is revealed at the ileocolic anastomosis

site.

which may be seen on postoperative imaging (11).
Most patients who undergo abdominoperineal
resection or anterior resection of the rectum usually
presents an ill-defined presacral midline soft tissue
mass which should be differentiated from recurred
tumor (Fig. 7A). This mass typically shows ill-defined
margins initially, but more distinct border at follow-
up as well as variable diminution in size on serial
examinations (5, 11). In contrast, a soft-tissue mass due
to recurred tumor almost always grows and typically
becomes more infiltrative and ill-defined over time.
However, it is difficult to differentiate without serial
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imaging. Therefore, the evolution of these changes on
serial CT images helps in differentiation between the
postoperative granulation tissue and recurred tumor
(5). Lack of growth over 1-2 years, clinical stability, and
normal carcinoembryonic antigen levels are additional
evidence that the mass represents normal postoperative
changes (15). In case of gastric surgery, an ill-defined
soft tissue density usually appears around the common
hepatic artery or celiac trunk (Fig. 7B).

2) Plication deformity
As a result of the gastric surgery using a stapler and

Korean J Abdom Radiol 2017;1:9-22



metallic suture material, plication deformity occurs and
it is the most common potential source of erroneous
interpretation of local tumor recurrence (Fig. 8) (16-
18). Typical CT finding of the plication deformity is low
attenuated wall thickening with metallic suture material
at the lesser curvature side of remnant stomach (Fig.
8B) (19).
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Abnormal Postoperative
Imaging Findings

Early complications
1) Bleeding

Hemorrhage into the surgical field and various
compartments of the peritoneal cavity is one of the

most serious early postoperative complication (1).
Postoperative bleeding may originate from inadequate

A

Fig. 7. Postoperative granulation tissue. A. There is an ill-defined mass-like soft tissue lesion (arrows) at the presacral
space, posteriorly to the bladder after abdominoperineal resection. This lesion is postoperative fibrosis which should be
differentiated from local tumor recurrence. B. lll-defined low attenuated soft tissue density (arrows) is usually revealed
around the common hepatic artery and celiac trunk after the gastric operation.

A

Fig. 8. Plication deformity after subtotal gastrectomy with Billroth | anastomosis. A. On upper gastrointestinal study,
mass-like elevated lesion (arrow) is seen at the gastroduodenostomy site. Local recurrence should be differentiated.
B. Axial contrast-enhanced CT depicts the focal wall thickening (arrow) near the metallic surgical material at the
gastroduodenostomy site which suggests the plication deformity. Intact gastric mucosa and preserved gastric wall layer
are the differential diagnosis points from local tumor recurrence.
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vascular ligation in the resected segments, anastomosis,
or hemostasis and it may be intraluminal or intra-
abdominal (20). Remnant vascular stump bleeding,
and pseudoaneurysm formation are possible causes
in association of surgical technique (21). A dropping
hematocrit without evidence of gastrointestinal
bleeding may suggest a bleeding site in the abdominal
wall (trocar insertion site) or an injury to the liver,

A

spleen, omentum, or other intraabdominal organ
(22). CT is useful to assess the existence and location
of intra-abdominal hematoma. The intraabdominal
hematoma presents as an abnormal soft-tissue density
showing high attenuation (values ranging from 20
to 60 HU) (Fig. 9), but, the density decreases within
1 to 2 weeks. Depending on their size and location,
the hematoma may extend along the fascial planes to

Fig. 9. Active bleeding after gastric surgery. A. On axial precontrast CT, a lobulating contoured high density hematoma
(asterisk) is found at the small bowel mesentery. B. On axial contrast-enhanced CT, extravasation of contrast media
(arrow) is noted within the mesenteric hematoma (asterisk), which suggests active bleeding.

A

Fig. 10. Anastomotic leakage after total gastrectomy. A. On upper gastrointestinal study, extravasation of oral contrast
material (arrow) is seen at the left side of the esophagojejunostomy site, which is the confirmative finding suggesting
the anastomotic leakage. B. On axial contrast-enhanced CT, loculated fluid collection containing multiple air-bubbles
(arrows) is revealed near the esophagojejunostomy site. Anastomotic leakage should be considered. Small extraluminal
air (arrowhead) is also seen in right upper quadrant.
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displace the adjacent organs and retroperitoneal fat (20).
To differentiate the active bleeding from the surgical
suture material, precontrast scan should be included on
postoperative CT protocol.

2) Anastomotic leakage

Anastomotic leak after the gastrointestinal tract
surgery is another important postoperative complication.
It is because that anastomotic leak is associated
with high morbidity and mortality and may result in
complications, including peritonitis and sepsis (23). It
occurs as a result of ischemia or suboptimal surgical
technique, including staple gun failure (24). It has
been reported that there is no significant difference
in the incidence of leaks between hand-sewn and
stapled surgical techniques (25). Anastomotic leak
should always be considered in early postoperative
patients with fever, tachycardia, hypotension, or low
urine output. It is frequently seen in cases of total
gastrectomy, and low anterior resection also carries the
highest risk for developing an anastomotic leak (23,
26). Gastrointestinal study with water-soluble contrast
material has been performed conventionally to identify
the exact location and features of an anastomotic leak
(Fig. 10A). Nowadays, CT provides crucial information
by demonstrating pneumoperitoneum, extraluminal

A
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accumulation of oral contrast material, and associated
intraabdominal abscess (20). Perianastomotic loculated
fluid containing air or disproportionate fluid and air
has been reported to be the most common indicator
of an anastomotic leak (Fig. 10B) (5, 11, 27). Whereas
peritoneal spillage is seen in anterior resection or surgery
of the proximal colon, anastomotic leakage is usually
limited to the pelvis in low anterior resection or ultralow
anterior resection. Rectal leakage occurs mostly in the
posterior wall, and when complicated fluid collection
with rim enhancement is seen behind the rectum on CT,
it is sometimes called the “double rectum sign” (Fig. 11)
(3, 11). Persistent leaks may cause an abscess or fistula
formation to adjacent bowel and other structures (24,
28).

3) Intraabdominal abscess

Despite of significant progress in surgical techniques
and antibiotic treatment, intraabdominal abscess still
remains as a serious complication in the postoperative
patient. This complication may be caused by several
factors which include contamination or bowel spillage
during surgery and anastomotic leak or wound
infection during the postoperative period (1, 5). CT is
preferred in assessing the presence, location, and size
of the abscess, the presence or absence of a defined

Fig. 11. Anastomotic leakage after low anterior resection. A. On colon study, contrast material (arrow) is leaking
through right side wall defect of the rectal anastomosis site. B. Small peripheral rim-enhancing fluid collection with
internal air-fluid level (arrowheads) is found at the posterior aspect of the rectal anastomosis site. It suggests “double

rectum sign” and rectal leakage should be considered.

Korean J Abdom Radiol 2017;1:9-22
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wall or internal septation, and a possible associated
enteric fistula (11). The intraabdominal abscess appears
as a well-circumscribed, low attenuation spherical or
elliptical collection of fluid on CT (Fig. 12). It may have
peripheral enhancing rim, internal septation, gas or
gas-fluid levels in the collection displacing adjacent
structures. Thickening, enhancement, and obliteration
of adjacent fascial and peritoneal planes are associated
(5, 20).

Late complications
1) Bowel obstruction

Bowel obstruction is common postoperative
complication after the gastrointestinal tract surgery.
There are many possible causes of bowel obstruction
including anastomotic edema, stricture, and internal
hernia. Among them, adhesion is the most common
cause of the postoperative bowel obstruction (4, 24).
Adhesive band is composed of fibrous tissue and
abundant fat as a result of injury or inflammation of the
peritoneum during surgery (29). The diagnosis of bowel
obstruction due to adhesion is presumed when all other
suspected causes of obstruction have been firstly ruled
out on CT. The imaging features suggesting adhesion-
related bowel obstruction include acute angulation of
the bowel loops, a narrow transitional zone without
an identifiable physical cause of obstruction (such

as a mass, wall thickening or adenopathy), traction
deformities, stretching of the bowel loops, small-
bowel loops closely applied to the anterior abdominal

Fig. 13. Adhesive small bowel obstruction after subtotal
gastrectomy. There is long-segmental fluid-filled small
bowel dilatation which involves the jejunum. Abruptly
collapsed small bowel with adhesive band (arrows) and
small bowel feces sign (asterisk) is obviously revealed
on coronal contrast-enhanced CT image. No abnormal
obstructing lesion is found.

Fig. 12. Intraabdominal abscesses with peritonitis after total gastrectomy. A. Several intraabdominal abscesses
(asterisks) showing peripheral rim-enhancement and mass effect are found in the pelvic cavity. B. Moderate amount of
ascites (arrows) with mild enhancement and thickening of the peritoneal membrane (arrowhead) suggest associated
peritonitis.
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Fig. 14. Anastomotic stricture after total gastrectomy.
On upper gastrointestinal study, focal luminal narrowing
(arrow) at the esophagojejunostomy site is demonstrated
with dilated esophagus.

wall, and the “fat-bridging sign” which represents
the adhesive band itself and characterized by a cord-
like structure containing mesenteric fat that bridges
two peritoneal spaces (Fig. 13) (24, 29). Adhesive
bowel obstruction is classified as simple, closed-loop
or strangulating. Closed-loop bowel obstruction occurs
when segmental bowel loop passing through the orifice
between the adhesive band and the peritoneum is
obstructed at both ends and the leaving segment is
unable to be decompressed (4, 28). Imaging features
of closed-loop bowel obstruction are similar to those in
other internal hernias. Because multiplanar reformatted
images are particularly useful in identifying the
transition point on CT, they can be decisive in achieving
correlation diagnosis of a closed-loop obstruction (30).
Imaging features of stran-gulated obstruction include
wall thickening, altered pattern of enhancement of the
bowel wall, dilated mesenteric veins, mesenteric edema,
ascites, pneumatosis intestinalis, pneumatosis portalis
and pneumoperitoneum (4).

Korean J Abdom Radiol 2017;1:9-22
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Fig. 15. Local tumor recurrence at the gastrodu-
odenostomy site. After subtotal gastrectomy with Billroth
| anastomosis, local tumor recurrence is revealed at
the gastroduodenostomy site with segmental enhanced
gastric wall thickening (arrows).

2) Anastomotic stricture

The incidence of anastomotic stricture depends on
the type of surgery performed. Several mechanisms are
proposed for anastomotic stricture formation and they
include ischemia, scar formation, and use of smaller
size circular stapler (22). Recent studies have shown
that the incidence of strictures increases with the use
of stapler compared with handswen anastomosis (31).
Gastrointestinal study with oral contrast material is
the conventional method for diagnosing anastomotic
stricture. It clearly depicts the stenosis with delayed
passage of contrast material, prestenotic bowel
distension and possible perianastomotic fistulae (Fig.
14) (4). Imaging features of anastomotic stricture on CT
include focal bowel wall thickening at the anastomosis
site and distended proximal bowel loops filled with
fluid or desiccated stool (32). Immediate postoperative
stenosis at the anastomotic site is caused by edema and
is usually a self-limiting condition (2).

3) Disease recurrence

Monitoring of tumor recurrence is one of the
main purposes of postoperative imaging after the
gastrointestinal tract surgery in case of tumor resection.
CT clearly shows an enhancing mass or asymmetric
wall thickening near the site of the initially resected
tumor (Fig. 15) (4). Potential sources of erroneous
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interpretation include improperly distended bowel
loops, surgical plication, bowel adhesion, and stomal
polypoid hypertrophic gastritis (1). In case of gastric
surgery, tumor recurrence at the gastric stump or
anastomosis manifests as localized bowel wall
thickening on CT and it is important to determining
the degree and extent of bowel wall thickening for the
diagnosis of tumor recurrence (21). Malignant wall
thickening in postoperative stomach is characterized
by thicker wall, enhancement equal to or greater than
normal mucosa, perigastric infiltration, apart from the
metallic suture material, heterogeneous enhancement,
and adjacent bowel wall thickening (19). In case of the
abdominoperineal resection or anterior resection of the
rectum, asymmetric enlargement of the presacral mass
that grows on serial imaging and becomes ill-defined
as it becomes more infiltrative, is suggestive of tumor
recurrence (5, 11).

Conclusion

It is important for radiologists to be aware of,
and to be familiar with, the normal and abnormal
postoperative imaging findings after the gastrointestinal
tract surgery. An acquaintance with the most frequent
complications such as bleeding, anastomotic leakage,
abscess, bowel obstruction, and disease recurrence, is of
paramount importance.
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Abstract

The postoperative imaging after the gastrointestinal tract surgery has roles to detect and evaluate the
abnormal postoperative findings, i.e. postoperative complications in the early period, and also to monitor
and diagnose disease recurrence in the late period. In order to interpret the postoperative imaging findings
accurately, it is fundamental to understand the anatomical changes after the gastrointestinal tract surgery.
Furthermore, radiologists should know the normally expected postoperative imaging findings so to differentiate
the postoperative complications after the gastrointestinal tract surgery. In this article, we review the several
standardized surgical procedures of gastrointestinal tract according to the organ and type of surgery, and
describe their expected postoperative appearance. In addition, we demonstrate the imaging features of the
most common postoperative complications which include bleeding, anastomotic leakage, abscess, bowel

obstruction, and disease recurrence.

Index terms: Gastrointestinal tract; Postoperative complication; Computed tomography
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Teaching Points

1. Itis essential to know the postoperative anatomical change after the gastrointestinal tract surgery.

2. CT and gastrointestinal study with oral contrast material are useful to evaluate the postoperative
complications.

3. It is important to know the normally expected postoperative findings.

4. Early postoperative complications include bleeding, anastomotic leakage, and abscess.

5. Late postoperative complications include bowel obstruction, stricture, and disease recurrence.
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Evaluation and Monitoring of Bowel Inflammatory Severity
Using CT Enterography or MR Enterography

USH FE20M CT AT ZYs X MR A TGS
0|23 U Mk ot U FX Az
METistasel ZM

It is important to distinguish between mild, moderate,
and severe Crohn's disease, as medical management
differs among these stages (Fig. 1) (1). In the past,
this evaluation was based on clinical indexes, mainly
the Crohn’s disease activity index (CDAI) in which the
remission target is a CDAI <150. However, because a
calculation of the CDAI is complex and involves eight
items, it is rarely used in clinical practice. In addition,
interobserver variability between CDAI scores is high
even among experienced physicians (2). In this regard,
endoscopy might be useful. The Crohn's disease activity

index of severity (CDEIS) is the most commonly used
endoscopic scoring system in clinical trials (3), whereas
the simple endoscopic score for Crohn's disease (SES-
CD) is a slightly simplified version of the same index
(4). lleocolonoscopy, the current reference standard
for luminal Crohn’s disease, is accurate for assessing
mucosal abnormalities. However it also has several
drawbacks: it is an invasive technique, is associated
with the risk of bowel perforation, is incapable of
assessing transmural and extraluminal disease, and is
limited to the colon and terminal ileum (5).

| Active Crohn’s disease |

l

[ v /
Mild to moderate I Moderate to severe I Severe fulminant
T T
| l
5-ASA Oral Prednisolone l Intravenous steroid |
Budesonide (9mg/day) | | +AZA/6-MP T
Z:) : K ;
—J [’ L |
\I/ [ \L | Remissi | | No remission I
] Remission I I No remission l | Remission I [ No remission |
" J N
Maintenance Maintenance
5-ASAor |- Relnpse """""""""" AZA/6-MP S Anti-TNF
observation MTX Relapse +AZA/6-MP
5-ASA

\|

[ No remission |

l Remission I

| Surgery l

| Other biologics |<

Maintenance
Anti-TNF

+AZA/6-MP

Fig. 1. Algorithms for medical management of Crohn’s disease.
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Fig. 2. A 67-year-old woman with known Crohn’s disease. She underwent right hemicolectomy for Crohn’s disease. A.
On coronal CT image, a subtle wall enhancement without wall thickening is seen at ileocolic anastomotic site (arrow).
Therefore, the patient can be graded as 1 or mild for Crohn’s disease activity. B. Subsequent colonoscopy shows mild
erosion and hyperemic change at ileocolic anastomotic site (arrow).

Fig. 3. A 28-year-old man with known Crohn’s disease
underwent CT enterography. A, B. On axial (A) and
coronal (B) CT images, mild wall thickening with
hyperenhancement is seen at terminal ileum (arrow).
Therefore, the patient can be graded as 2 or moderate for
Crohn’s disease activity. C. Subsequent ileocolonoscopy
depicts a large geographic ulceration (arrows) at terminal
ileum.
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Recently, many papers have suggested the role of
radiological techniques such as computed tomography
enteroclysis or enterography (CTE) and magnetic
resonance enteroclysis or enterography (MRE) not only
in detecting extramural complications but also in the
evaluation of disease activity as they are non-invasive
and not limited to the colon and terminal ileum.

In this article, | would like to discuss imaging criteria
and grading of CTE/MRE for Crohn’s disease activity
and reported diagnostic performance of CTE/MRE for
determining and monitoring disease activity.
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CT Enterography

For disease activity assessment by CTE, both mural
and extramural features can be used. Mural features
include wall thickness and enhancement of the involved
bowel, target sign, and stenosis while extramural
features are perienteric vascularization (comb sign),
perienteric fat infiltration, abscess or fistula, fibrofatty
proliferation, lymphadenopathy, and intraabdominal
free fluid (6). Indeed, there have been numerous articles
regarding disease activity evaluation by use of CTE (6).
Most of the studies concluded that several CTE features

Fig. 4. A 24-year-old woman with complaints of abdominal pain and hematochezia underwent CT enterography. A-C.
Axial (A) and coronal (B, C) CT images demonstrate diffuse enhancing wall thickening (arrows) in the descending
colon. Note pericolic fat stranding and pericolic prominent vasculatures called comb sign (arrowheads). Therefore,
the patient can be graded as 3 or severe for Crohn’s disease activity. D. Subsequent colonoscopy shows multiple
longitudinal ulceration with inflamed mucosa at the descending colon.

Korean J Abdom Radiol 2017;1:23-31
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were well correlated with endoscopic, histologic, and
sometimes clinical indices. For example, Colombel JF
et al. reported that endoscopic score was significantly
correlated with bowel enhancement, comb sign, and
fat density on CTE (Spearman correlation coefficients,
0.33-0.39; P<0.001) (7). Correlations with histological
inflammation were strongest for bowel enhancement
(r = 0.34-0.38; P<0.001). However, it is important to
note that, contrary to MRE which uses quantitative
assessment, assessment of inflammatory activity using
CTE is done semi-quantitatively. For example, CTE is
graded from 0 to 3 or from absent to severe in which
subtle mucosal hyperenhancement is regarded as CTE
grade 1 or mild, wall thickening in addition to mucosal
enhancement is graded as 2 or moderate. And any
extramural manifestation is regarded as grade 3 or
severe (6). Representative examples are presented in
Figures 2-4.

To overcome the semiquantative measure of CTE, a
new trial using a dual-energy CT (DECT) was performed
for qualitative evaluation of disease activity. DECT
enables material decomposition via different absorptions
of tissue on high and low-energy X-rays. Therefore,
conventional polychromatic images can be divided into

Conv. polychromatic image

L - R = gt” o

virtual NC images and iodine concentration maps (Fig.
5). Kim YS et al. hypothesized that, because bowel wall
enhancement is closely related to blood flow, iodine
concentration at diseased bowels can equal disease
activity (8). They found that iodine concentration (mg:-l/
ml) on iodine map which is a quantitative measure,
remained a sole independent variable associated with
CDAI on multivariate analysis. The linear regression
equation was CDAI = 53.549 x iodine concentration +
55.111 (R* = 0.726). And interobserver agreement for
measuring iodine concentration was 0.838. Therefore,
they concluded that iodine concentration measured on
dual-energy CTE represents a simple, reproducible, and
quantitative biomarker to assess the disease activity of
Crohn’s disease (8).

Unlike the assessment of Crohn’s disease activity,
the monitoring of Crohn’s disease has not been
thoroughly investigated. In one study dealing with
CTE, however, they found that symptom changes after
treatment were concordant with CTE changes in 80%
of patients, suggesting that imaging changes between
CTE examinations have excellent potential for reliably
monitoring Crohn's disease clinical progression or
regression (9). Representative example is illustrated in

Iodine concentration map
) S AN T AT . 3
T o

F |

Fig. 5. Dual-energy CT enables material decomposition via different absorptions of tissue on high and low-energy
X-rays. Therefore, a conventional polychromatic image (left) can be divided into virtual noncontrast image (middle) and

iodine concentration map (right).
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E

Fig. 6. A 23-year-old man underwent CT enterography for evaluation of Crohn’s disease. A, B. Baseline CT
enterography images show diffuse enhancing wall thickening (arrows) with pericolic fat stranding at the ascending and
transverse colons, indicating severely active Crohn’s disease. C. Subsequent colonoscopy demonstrates extensive
ulceration and cobble stone appearance of the ascending colon. D, E. Follow-up MR enterography after treatment
shows marked improvement of wall thickening and enhancement at the ascending (A) and transverse (T) colons. F.
Subsequent colonoscopy depicts a near complete improvement of multiple ulcerations in the ascending colon. Note
remaining post-inflammatory pseudopolyps in the colon.
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Figure 6.

MR Enterography

Similar to CTE, several mural and extramural features
can be used for disease activity assessment on MRE.
However, MRE uniquely used T2 mural signal intensity
and apparent diffusion coefficient (ADC) value on
diffusion-weighted imaging (DWI) (6). Like CTE, there
have been numerous articles regarding disease activity
evaluation by use of MRE. Most of the studies concluded
that several MRE features were well correlated with
endoscopic and histologic indices (6). For example,
Oussalah A et al. reported that the MR-score correlated
with the simplified endoscopic activity score for Crohn's
disease (r=0.539, P=0.001) and the Crohn's disease

activity index (r=0.367, P=0.004) (10). They also insisted
that the DWI hyperintensity was a predictor of colonic
endoscopic inflammation in Crohn's disease (OR=2.67,
95% ClI 1.25 to 5.72; AUROC=0.702, P=0.0001).

Among the available scoring systems, the Magnetic
Resonance Index of Activity (MaRIA) is best-validated
for assessment of disease activity in Crohn's disease
and it is recommended its use in clinical practice as
well as in clinical trials (11, 12). For MaRIA score, bowel
wall thickness (mm), relative contrast enhancement
after administration of intravenous gadolinium, and the
presence of mural edema and ulceration were used as
variables in the following equation.

MaRIA = (1.5 x wall thickness (mm)) + (0.02 x relative
contrast enhancement) + (5 x edema) + (10 x ulcers)

28

B

Fig. 7. A 27-year-old man underwent MR enterography
for evaluation of Crohn’s disease. A, B. On coronal
HASTE T2 (A) and contrast-enhanced T1 (B)-weighted
images, mild wall thickening and enhancement (arrow)
is noted at the terminal ileum. When the MaRIA scoring
system is applied to this patient, the score would be
6.37 (= 1.56x2.0 mm + 0.02x162.4 + 5x0 + 10x0) which
is very low. C. lleocolonoscopy shows subtle mucosal
nodularity with petechial at the terminal ileum.
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The global MaRIA score is calculated as the sum of
the MaRIA in the ileum, ascending colon, transverse
colon, descending colon, sigmoid, and rectum. The
MaRIA correlates well with CDEIS scores assessed by
ileocolonoscopy (r = 0.81, P<0.001) (11). Interestingly,
several years later, they validated the MaRIA score
using a completely different study population with even
better results (r = 0.83, P<0.001) (12). Representative
examples are presented in Figures 7 and 8. One year
later, a different group proposed a different quantitative

M
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measure called Crohn Disease MRI Index (CDMI) (13).
Compared to the MaRIA score, they simplified the
equation using just mural thickness and the mural T2
score as follows; CDMI = 1.79 + 1.34 x mural thickness
+ 0.94 x mural T2 score. They also performed external
validation and found a good result with an area under
the curve of 0.76, sensitivity of 81%, and specificity of
70% at a cut-off value of 4.1 (13).

The MaRIA has also been shown to be reliable in
assessing disease response to therapy in Crohn's

'
0372072017
00"09"53

Fig. 8. A 45-year-old man underwent MR enterography for evaluation of Crohn’s disease. A. On coronal HASTE T2-
weighted images, a marked wall thickening with stricture is noted at the ascending colon (arrow) and the terminal
ileum (arrowheads). A=ascending colon. B. Precontrast and postcontrast portal venous phase images shows marked
enhancement of the involved edematous bowel loops (arrow and arrowheads). Note a focal ulceration at the terminal
ileum (thin arrow). When the MaRIA scoring system is applied to this patient, the score would be 32.1 (= 1.56x9.6 mm
+ 0.02x104.1 + 5x1 + 10x1) which is very high. A=ascending colon. C, D. Subsequent colonoscopy images show an
inflammatory stricture with geographic ulcerations at the ascending colon.
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disease (90% accuracy for detecting ulcer healing and
83% accuracy for detecting endoscopic remission as
assessed using CDEIS) (14). Although MRI is expensive
in comparison to other imaging modalities, the
technique is cost-effective compared with CT in patients
younger than 50 years old, based on quality-adjusted
life-year data factoring in radiation exposure (15).

Diagnostic Performance of
CT Enterography versus MR Enterography

According to a recent meta-analysis (involving three
CTE and nine MRE studies) investigating the accuracy
for grading Crohn's disease activity using CT, MR,
and US (6), CT (86%) and MRI (84%) showed similar
accuracy in grading Crohn's disease activity on a per-
patient basis and no significant differences in accuracy
were seen between these two modalities (P=0.8). Data
on over- and under-grading also showed similar results
for CT and MRI. Furthermore, US showed significantly
lower accuracy (44 %) in the per-patient data than both
CT and MRI.

In conclusion, CTE and MRE are both good non-
invasive alternatives for assessing Crohn's disease
activity, showing a similar overall grading accuracy. A
potential new technique for quantitative measurement
of Crohn's disease activity using CTE is iodine
concentration using dual-energy CTE. In terms of
activity monitoring, CTE has shown excellent potential
however, as there are few studies dealing with MRE for
monitoring, future studies are strongly warranted.
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Algorithmic Approach of Small Bowel Obstruction
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Fig. 1. Plain abdominal radiographs of small bowel obstruction. A. Supine abdominal radiograph shows distended
small bowel loops out of proportion to gas in colon. B. Upright abdominal radiograph shows multiple air-fluid levels
(arrows) and “string of beads sign” (arrowheads).
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29 g &g Axo et A 9 1529 4% H4f
2 o] B 4 Y (16). 29 &% Hidle= &%) o
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Fig. 2. CT diagnosis of small bowel obstruction. Coronal
CT image shows a discrepancy in diameter between
distended proximal small bowel loops and collapsed
distal small bowel loops (arrow).
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, B, W 371S 5)E SR 92 C
Zslslojof s}, Strangulationg AJAFSH= CT

o

2

A

Fig. 3. Small bowel feces sign in a patient with small
bowel obstruction due to postoperative adhesion. A, B.
Axial (A) and coronal (B) CT images show feces-like
material with mottled air densities (arrows), a finding
which represents the small bowel feces sign. Note
the collapsed small bowel (arrowheads) distal to the
obstructive point.

A

Fig. 4. Closed loop small bowel obstruction in a patient
after laparoscopic surgery. A, B. Axial (A) and coronal (B)
CT images show herniation of small bowel loop at a port
site with a C-shaped configuration (arrows). Small bowel
loops proximal to the transitional point are dilated.
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E+& 1) portal or mesenteric venous gas; pneumatosis
intestinalis, 2) B|AZZ 2 Astd AHO Y 7,
3) serrated beak sign, 4) ¥ FA 371, 5) HIALH
ol A7k Fo] 23 6) diffuse mesenteric vascular
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engorgement and haziness, 7) T}Fe] B4 Fo] Qlct
(Figs. 6, 7) (3, 20, 23, 24). AFujt} okzke] o ]
oW 29 S0 FagAY fle &3 severe
mesenteric haziness, serrated beak sign-

strangulationg I3l=t] 9lo] Eo|ert &8 4~7og
ok A QIth 9] meta-analysisol A= AH Y 29 &

Wr‘
30
Dol

oAl 24 AT Q= Ao AET 22 s
Ag BE ARE ARG 94 HEH ARE 04

Fig. 5. Small bowel obstruction with strangulation. A. Contrast-enhanced axial CT image shows bowel wall thickening
of the distended loops with mesenteric edema and engorgement. B. Unenhanced axial CT image shows increased
attenuation of thickened bowel wall of ileum (arrowheads), indicating hemorrhagic venous infarction.

A

Fig. 6. Closed loop small bowel obstruction with
strangulation. A. Axial CT image shows two small
bowel loops in close proximity at the site of transition
(arrows). Note decreased bowel wall enhancement of
the dilated loop (arrowhead). B. Coronal CT image also
depicts multifocal decreased bowel wall enhancement
(arrowheads). Mesenteric edema (arrow) and free
intraperitoneal fluid are associated with bowel ischemia.
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3l Q1o bowel rest@t nasogastric tube 492
o H2e] Hoes B2 A TS BT (). E
8= YEds Eol—l—l <3 FASH Sl |
A-o] ot ALEo] & THo] o} &4 A
H8ag A9l 440l AR F ds 2e 3
| S7}ska, ?JQ'JC"HL ‘315’“0] 7kttt ©do] 9l
HEY A5 HFEC] = 2= FHE HHA A
auu 9lo) adhes1on 73%01] =0 Hof gtk
27). BEA 289 Z7]208L & 3¥o| 9AF
3L ﬂVP 4}, closed loop obstruction, strangulated
hernia, & ¥ 50| Jom A 2% HH A= A

el 57150l

’\—]o_ﬂ,oﬁz b l‘ll‘_L.N_,r
M Ogl

AZF ﬂ:")kHOl 2lo|

R A% Hae] YL transition zonedA &
4 9tk 9912 A A extrinsic cause, intrinsic cause,
intraluminal cause®2 W] & 4 QIt} (1, 3, 28). Tf
HEO] intrinsic bowel lesion transition zonedl| ¢
28tal YA, FAHQ A B F7IE Bl thFE
Ho extr1n51c cause= transition zone oA =7
= Ao v HItE & Fukstth £33, giRE9
intraluminal cause® transition zone®]A] endoluminal
foreign object® H.o] A& 4= It}

Extrinsic causes
1) & (Adhesion)
TS &% HHY MY £8 ddew o 2/38 &

A

KJAR

A5, o]F 80%+= e T WSt 159
of o5 HAYEH Yma|= AHA8 &2 ¢
= 7A<olt} (28-30). o] 3 9-2HE matte
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X
in
PE
§

adhesive bando] &3t GZ 02 Hro] B 5 9,1@ (31).

Fig. 8. Small bowel obstruction due to adhesion after
abdominal surgery. Coronal CT image shows an abrupt
change in bowel caliber at the transitional zone (arrow).
There is no associated mass lesion or bowel wall
thickening at the transitional zone.

Fig. 7. Strangulating small bowel obstruction. A. Axial CT image shows decreased wall enhancement and pneumatosis
intestinalis of dilated loops (arrows). B. Axial CT image at upper level shows gas in the intrahepatic portal veins (arrow).
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Matted adhesion®| A7|H 4279 2& FA 0 & 3] &
Z}o] angulation, kinking, 22 torsion E|HA] 2% |2}
£ of7|3t}. Wb adhesive bandol] QA= 2% A
7t A HHE of7|stt. -2l oJst Hjaj= CTolA
T2 AA7E & HolA] 7] wiwol] &% WY FAA™
H3tol A, o]H ] & W¥YS Fud & OE HH9
AQlo] §l& A A & At (Fig. 8) (3). LY 22
H o] 9519 transition zone?] A%o| adhesive band

Fig. 9. Left paraduodenal hernia. Axial CT image shows
entrapped small bowel within a sac (arrowheads) in
the left anterior pararenal space. Note the anterior
displacement of the inferior mesenteric vein (arrow).

i e

Fig. 10. Small bowel obstruction caused by intussuscep-
tion. A. Axial CT image shows ileoileal intussusception
(arrows). B. Coronal CT image shows small bowel
obstruction secondary to intussusception caused by an
intraluminal polypoid mass (arrowhead).

38

o 2J3 ulEEol N HaWA Fk Zule] Ao] Hu]
o2 X Eoj7t RS B adhesive bandE 7HE 3
o7 Acke 4 okl 3491, o] AL “fat notch” signo)
2hal W)= STt (32). thEE matted adhesion
off Bl adhesive bandol oJ3t Ho] F¢ +&4 A&
£ Q8t= S W HIETL o ok 2 Hilo o
2w adhesive small bowel obstructiono 4] &4 2| &
9] J5E0] ¥ A7 O == anterior parietal adhesion,
one beak sign¢] Q1o AR E dSsh= 27102 = 27
0]/de] beak signo] 1= w) whirl sign, C or U shaped
appearance of bowel loop, 11 =2] |27} QlT} (33).

2) Ef&t (Hernia)
2% F2e] & HA w2 golog oF 10%E AA|$
t} (3). 842 external hernia®} internal herniaZ U=
E 5tk H3de 270 &S Adste] €4
APAA F7) gl o] 2 As F FHH = At A
o|t}, External herniax YA o2 Acto] 7HsstA|
internal hernia®] 7-¢- gegtd L7o] Xttol| FQ8}
t}. w2t CTE E3)A4] internal herniaE Jgst A ot
S 2E S Aok st AR, B4 B iR
8}3} internal hernia®] 7+ type] E424Q1 9% & w}otst
o, =24, &% Ha7F Kol v AgdA el F7t Uell 914
g Eold 279 clustert} sac-like massE 2t 4= 9l
ofof s, AlA, hernia orifice?A] vessel converging©]
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L} engorged, stretched, displaced mesenteric vascular
pedicleg #gsjof 3t} (3, 30, 34, 35). CT &AL 2%
H A7 HolHA gofd 2ol A Ao &
A Bof AL B2 Fejite] Kol e Idd 4

A

32

Cc

Fig. 11. Gallstone ileus. A. Supine abdominal radiograph
shows a round radiopaque lesion (arrow) in the right
lower abdomen. B. Upright abdominal radiograph shows
pneumobilia (arrowhead) and small bowel loop with air-
fluid level (arrow), indicating small bowel obstruction.
C. Axial CT image shows an ectopic gallstone in ileum
(arrow). D. Coronal CT image shows an ectopic gallstone
in ileum causing proximal bowel dilatation. Note air
densities in GB and biliary tree (arrowheads).
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S, hernia orificed| A Z7d I Z3 oifS HY
AS5E 5 ATt (34, 35).

Obturator hernia® obturator foramen?] 4e|&0.
4= AoE F5 =0 A HE doin 4
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CT 9ollAl pectineus musclex}t obturator externus
muscle Ato]ol x5t A%S FQlstH AT 7hssitt
(34, 36).

Paraduodenal hernia+ internal hernia®] 40%E X}
28t left paraduodenal hernia?} right paraduodenal
hernia®] H|3] 4% ¥I%7} &=t} (37, 38). Left para-
duodenal herniax duodenojejunal junction®] £J%]
3t Landzert's fossas &3] €A% = A2 E inferior
mesenteric vein®] FZEOZ A= o] EAAQ A
Zolt} (Fig. 9) (35, 37, 38).

Intrinsic causes
) A% Ze

A HHE PIE FFe 2% 924 TG

Fig. 12. Bezoars causing small bowel obstruction. A.
Coronal CT image shows intraluminal masses containing
soft tissue attenuation with air bubbles (arrows) at
the small bowel causing proximal bowel dilatation. B.
Axial CT image shows similar intraluminal mass in the
stomach, suggestive of bezoar (arrow). C. Endoscopy
confirmed bezoars migrated from the stomach.
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+ oy H9t Hojof oJst Ao] AN WIE7} Wt
#+9] adenocarcinomat A o] A&}
= QA5 e S0l = A9 o
7]o)t}, A& adenocarcinoma?] ¢ AFZ G Lol A
papillary -2 polypoidatA] Uerd 4> §1.2m, polypoid
o] B¢ 4534 Z (intussusception)& F& & 4 Qlth
Advanced adenocarcinoma®] 3¢ ARG &N F2
w2 £49 circumferential narrowing¥}t &7 mucosal
irregularity®} overhanging edge® E<QIth. CToA
+ solitary soft tissue massZ WER}H concentric or
asymmetric luminal narrowing and obstructiong &
gttt 2Y S E4ES 2Y S4S EY 4
Gastrointestinal stromal tumort} lymphoma?] 73-¢- 4~
ZHNE LT = JAT EE A= gEA Aot
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2) Crohn'’s disease

Crohn’s diseasex= HE 1% HHE ZHsIA =
o HA7E e B e H850] 2 4 Atk
W7ol FolA= o]-f+ edema, spasm, inflammation,
fibrosis, %8 =2 71] SRHE o] 93ttt Crohn’s
diseased] 4 Al 7HA] o E A% HME dod 5
Atk AA, transmural acute inflammatory processoll
o8t A3e] FZolFo|, SR o2 Ao o) YHE
9] cicatrical stenosis®] ™, Al A= G2 P9 oF
3} e S AF SOl Y3t Hafoltt (23, 39, 40).

Okz
1—6‘
AR

o

3) Z=&Z (Intussusception)
¥ 52 A Y, 57, foreign body7t Yol H
BT 4595 49 4 A8E 2o &
(Fig. 10) (3). L&}, AolA 279 FEH 5o tHEE
< transient intussusception®]t}. Underlying leading
pointe} H2f o] F 35 cm Zo] o]t B EAHe
FE2HF0| F2+= FANA #EE v transient small
bowel intussusception®] 7}sAdo] oM, HEF A8
7 hssoz 2o E 2@t 4, 42).

i

Intraluminal causes
) &4

HAo] 2% HHE Ao 4 Ao, o] A S gallstone
ileusztal sttt Ectopic located gallstone, collapsed
GBY biliary treeti¢] gas (pneumobilia), mechanical
bowel obstruction®] radiographic triado|t} (Fig. 11)
(43).

2) Bezoar

Bezoare &37F & HA &2 49
of ot It} QR7t Ao vt AsE o
it 2 ¢ & B SapoA Ho] dAgsit) (
Transition zoneo] small bowel fecesQ} H|5=3t
o £3)7} Hol T, 3 %29S BHA 2] A
7V 2t Yo E BT (Fig. 12) (44). Bezoaret
small bowel feces= CT A710] HX| AT bezoard 73
<9 encapsulating wall2 Ejo| ALt FA7L £ £3
2 Hol= 797t glom, 2 Bl o5 bezoarol A
"GojA U2 fat density] debris7} B A% Wol A
IEEE (floating fat-density debris sign) bezoarg Al
AFSITEAL SHRITE (45, 46). St Lol M= bezoare] &%
o] small bowel feces®Et} G314 Yrrtal sttt (47).

olo]] Wkl small bowel feces= A7} % EEH35HL,
bezoar Ht} B4 o] Ath= Zpo]Ho] i},
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Imaging of Inflammation and Infection in the Liver

a{cyst okt @l Shjod
M B CTZE o|FojA|n Ftte] thdt 2+2+e] W =L 87%, 97%
Zhal g A ot 2Suol e T sge i AT
e Ay ASE Sotn, QYA AAES AY F FREE] HolAY T R BsiA] ¢he e
4 Aghe st s ek 2 5AQ visol 38 2 BEEC U 54 I YR oZE Ko, 230
& 98 Ft) 280 AAE U BES 242 Y woRE 7 =g UE 7o) 2te] 7o) o]f & 4
St BAfol| A 27]) AALEN S 8 71 A5 A glom mANsge] Fe 2k A i = o= W
of Wof golstH, HAl F olgHa] AL 7hestal et SRR HEE o] W] ofE 4 k. I v Ulell gasE
0|9} ZAto| H|&dt T, wIto] AwWate] 7hHo| 7}53t  E8SH 79 reverberation artifactES EHkeE o9 A
o 3=y FAre Aol 7@:’\}1}, Aol oj&si, ek ¥ A R E HH U] B £ o
FHE] QX g2l o] dE HrQ) WAl A|eko] = 7t sde HEA 44 CT, MR ¥4 & g d
4 k= ©do] Qlth CTe olgsh xgute] gy s = E} Pyogemc membranet QFZ o 2= A4 leukocyte
B8 4 Qlo] HZole Iae dls 2] SJsiA 7HE = oA 58 W= S o, E HE B 7Y
HelshAl 222 “3} MRIE= 2do] ol SAA APy o 94 ﬁ"@% o= oghS gt (Fig. 1). ©0]59 #&o] 2=
T 20| Bee Ao, dF T4 Aol F HA ¢ Yol oARA HUE FHestet ik wid ke 1A
< 8% F7 }Xq?l BEE & 5 ok olgd G AAE o] ASKEHY, %ol A HAAAY T3 B =L
o]g-3to] 7t 7l ’é‘ﬂ% Z7)o] WAty AJAFS Fo| Fi 59| sterile AW, Fo] SLFHUA A2 &
Tt 7] AEE 7HedH ot Aol 85t wet  F o= JA Hrt Pyogenic membranes 5kl Q=
A Zzrel 1ol gt 7 ZrA el FgolEry A7 g &4 fibroblastEo] 5U0] FAEA st JS sttt
&t o] FLsitt CTY MRoJA pyogenic membrane ¢H&9] & B
£ pyogenic membrane, 2|3l 1 ¥}e] 7+ Az o] B
= B Fo] Al Y F= FAsH =W o]F “double target

glsM 7t =2 (Hepatic pyogenic abscess)

Q%’%‘ 7t 549 Al theFat Ayl o) oA T
Joln, AEHo 2 7P W UAHFLS Escherichia
col10]Ur Z|Zoj= Klebsiella pneumoniae”} ¢¢14#<1
297k S4BT (1, 2). TRE WOt SHRY 5E
= ] o]—L]- QX o] Hoof QA ZALS 7o o

7|12 o o]H AL cold abscessztal =T

ks THs %S 2 em ©]5+e] thrd] HlAEY (micro-
abscesses) == 1R 2 A=Y (macro-abscesses)
= YeA =W, neHgd e nAsdoE Yehs 4¢
At &dae o] otk

54 YA HAs FE

Z:

2

T E

01)1

44

I‘

SIgn volgbal HET (Fig. 2). E3 7+ 5% 2] 719] 7
& ulo] Hojx] 2 ¥ WEE S Holn ofF
“clustered sign”o]gtal F o
7F LoF Atho] H| A Eo|Aol A

]_

flo o& o) i
(B PN Mo r
of
o
2
>,
N
N
ol
o0 *
B
o]
o,
o
N
_,4

=1 *ﬂ—?—% ] 01 Klebs1e11a pneumoniae
¢ 1 9 7)e Aol g 7 5
& Z7)0 sks Aol BastH, whA olF J449

7] gt o8 A7F Yotk Kim &
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2 o8 5 W &HE (septal breakage, turquoise-  internal necrotic debris, the presence of metastatic
like structure, hairball-like content, air-fluid level, T infection Z12]31 absence of underlying biliary disease
2]1 no enhanced rim)©] Klebsiella %2 AZolgt 7} Klebsiella 39S 9& Adst=d =20] Hcta 3}
a1 3L (4), Lee 59 AFoA = thin-walled abscess, It} (5). =3 Alsaif 52 oA += Klebsiella 5%©]

‘ AN
Killed bacteria
h@ Y Cell debris
toxin

enzym\@
\

o

~ 4

N ———————————— - -

“pyogenic membrane”

Fig. 3. Clustered sign. 042{ 79| &2 X 4| HHO| 2 &
% ZEozZ MMM clustered sign2 E0|H, ZH 59| H|
Wx £0|XQl A740|LCt,

A

Fig. 2. Double target sign. A. 7| A0 M pyogenic membraned| si == LY
HYEE 2 ring2 XMSYS =Eolct. B. X[¢H7] MM LHE ring2 X|&H 13Y
ZEICE
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6c}

Zoom : 607.92%
WL : 404
WW : 1005

A
..

Zoom:607.92%
276 W

= EXolH (A) CTOIM FHE 13HS 20|
apOilA EHo| FHEO| sttt K= EO|X| U
(D) CTOIM F=HE 1Z2HE Ho|= HHez (E)
=
=

.4 oo = =
= HHO 2 (B) high b-value AL x4 (b—value=800)at (C) ADC map
Ct. D-F. 2to] &M &Y (Adenosquamous carcinoma)2 2 &%= stxto|H

Gl

F
L sYn oY SUo SMITIHOAMS HE. A-C. HSYSE SXIE
high b—value &AZXHA (b—value =800)2t (F) ADC mapOlA EHEH = o

o st AX7F 2| ALC

=
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AUl WA olste] CD4 £X B BS7E T WAL ¢ Foe

(6). micronodular ¥+ macronodular Fej2 UeRS 4 Q)

ot £94 232 miliary tuberculosisgtale: €& 31 7}
£8 dcfolst Aol 42 sk WU o
Z

A}
o
= 5% e s, £/ w29 #o] ok

Korean Journal of Abdominal Radiology

th/de WHios &
AL st (Fig.

\ulréd

2 7F 5QF (Hepatic tuberculosis)

2 RS BU o) o A% AWHOE Azt geol

S e Ast BatelA] et (1, 2). ke S 2 CTolA] AP 1 ring 295740 Sl ol A4 48
@ gol} 0ol 919 FA2 gt Kol O 0520 mm) A 4] AU Lickol, A} sl 1
o A3 Holel 2 (HIV)l Z98 Aol 200 cells/ul  A3I37E B4 4 Slck. Teit o) 9% Aol F3

B T
Fig. 5. Klebsiella 7t s¥22 7IEM FX0| S Y2 Fig. 6. 2l 7t 0| STIE 26 04**°I CTO|H micro—
H 52 turquoise—like structureE LH0| EQICt, nodular pattern®| ring = %‘ ZH0| FE6kX| 22 oy
o 22 X 4 ZHEES0| HolCt,

A B
Fig. 7. Z8iM 7t 50| &7I=l 54M M9l CT. A. Macronodular patterne| 1|7t Zt2gof| ZEZH, ZHA FE0 Aol
M FHE xF ZZS HOICH, B. T2ZEZHM0M 0| 2= DAMSZEE Holct,
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h)
i)

hS

A 93 2k W7k S AR 47 9 4E 9
. Macronodular geje] 7+ 23] =&t} H ]
011“—1 N5 AX]UP micronodular zg’EH
E

S Hol=
134 ring }_Oﬂ S740] E

2oz @ (A Lk

o b 2 rir
4)4 rﬁ‘ f

;}E} (Flgs. 6, 7).

A
B
0x
N
Off
2

r

(Hepatic fungal abscess)
Zj]-%ﬂ% o oo _@-x].’ ZE EAE ==
87} 9 THE wel oA ol kel
94 3ot} (1, 2). Candida £, Aspergillus
ryptococcus neoformans’t B& X 7‘01.4 80
AR, A e 27) Aak A2 AFe)
HY A9 sAto A APAQL S-S sk
el ofel $59] el Gyslsion
171 wjzoll, CTY MRS o] 83t E4%
wehs AL ofgth CTolAE T Ze
o]l—_l:-]] ol CTE: T2 T

7} Hol| g @o| Ueld 4 9o
, 7Hed A ga e B %i o] 1gPL & Ko7 rim

g

8).

0

of o
Ho

Hoox

ox

grﬁ
r‘:l.l

_4

ofN folr

g o
o N
e

O

Qo
O

o

3]

o ko i
- t:olr ! N
—_
_m

N H 2 Lo M ofN
N e
N
P ok
)

g
o)
_>i
)
T 7
{0

¢

o2
o]N
N,
Xl
o
o,

7| M= 2494 (Hepatic parasite infection)
U AASEo] FAAE I S| 4 oz Qs
U 7185 Fg ke F43] Zasidth 2y o=

T v

/

Zoom«=230.90%

Fig. 8. ZtC|ct Z+o| &%l1E acute myeloid leukemia &Xt
E ¢p HIgo| FHE 12HE SHB o3 e A2 XM2F

0| BHEEIC)H

48

Bl WEF AG2Y BE 2 dFel0] Qs 9O
B 4F 90| 27RO RA 319 71850 FTUZ £
B 75 0] obd Be Bjo] Aesi) 2 71959 o
sj3} e, YL olsteha 71450 Waist A
Holl Ego] ek,

2) ZH& (Fascioliasis)
7+48 Fasciola hepatlca°ﬂ o3|

st 718 F A =
(metacercaria) & 4 -.43} °1 7}01] 4 “’é% A (7). =4
M= wyE HHE 3l FE AEEE AR g
AL} 71E0] GEAlo] 23t A3 AEjrt 2
A ol thsh i B4 SAdolw, B 9 F4do]
Eo|Zo|BR o] 749 Atho| ofEr}, e3ko] 74

rir o

AR DS g Al B oAl Uy
A3 270 2 WE R WA,

i
i)
i
N

J}Er_\‘i_‘&_ﬂ)
e
i
o
%X
= o
oN IN 2 X > X o2 NN I N A

L 2elE ofdl §30] ANE BEl] BYL A

A2 EPA Bk 30] o|Fek 2% we g =
& a5 1 @Fo] F9jel LiEhdt o] AJ7]] 7t 4
LR 2q 274 S ofg A1) 234 o)
2 9| Fiso] e o, o] Aol 24 %

Fig. 9. Ottty 2+ sefol STE 434 Ex
CTA Z12@0] BEtE|n UBHEol 7t 5ymt 2
7g 2ol
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ARE o]Fdte s Helth 7|35 0] 1 8HE #F
3l= 4ol A ‘capsule penetrating sign’©] E5HE 4~ Q)
g o= 7+ gt TAYA, 29 27 = ydts g
% Y FHE YA o F A, 93 dAE 71
Zo| 7t ol ol W AJAEH difolN F52 4
&otal & BT o] Al7)ol 7F AE e FA 5
HHA QAo R G| g Ao YEhdT

—~

Fig. 10).

ol 7]"30}0“] E%Z‘—‘i %‘07]% Adez AdHA 3l

5t
e e o] %aa ot oy 08, 5
& sherHel 432 7Fste] ofof utet w3
R

2 150t} A AS L A4S DO

A
Fig. 10. A. T2 ZZ=FH0|A right anterior section?| ZtLf

B S A HEl SUEE A0 BEEUCH B, WA

ZoM Fasciola hepatica?l Z&E0| &=Lt
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(€]
e ZHy @A o] FRHE 4 Qo) G 2 3740]
TEE £ e, o= 7] €54 AElE QIst Aol A
U E= 93 JR3tE sk AdY 4 Aot (Fig. 11)
(10).
4) 7M3|=Z (Toxocariasis: visceral larva migrans,
LHE! %0I°”—)
7W3]Z (Toxocaria canis)ol| &3t €17+ 7+ T 714

AE7} ek AHA = 71 A%l Jd W3S ’wa’J z
o] HidES Boto] iEE 1, RE 2 FTE 59
U EGoA Hitsto] &8t A SeHembryonated
egg)ol 1 ol a7 AT =N A "o o
£ A2 dto] Jlestd R AL A= AEE &
%%%(paratenic animal)EJ ZAS(HEE Ao 7H y
st AeH, F oA o] & oM fFoE
Tol EHs %311 7}011’} H= 01635}1:} Hede ‘41
SolBFe o FHE U 4 o, 713 E59
AR} FEHA| gote CT°1V\1 SAA THedo] @
F 273 3 A SAE 37
N2 E5ol st 7ol Besitt (11

S~

~

lNLﬂ\‘oN-{lIoZé
fo o> 12 Jo fok g

F

]

o
l‘U

\./

i&avé 5 B o A el
02 AA7] Gl FH AT o] & 7 ¢

el 297t Yn BEEL,
Kim 5] @70l w2, 1e=7] Qo] s TI4E o
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GOl ¥ro] Zrof Hol= A, TSt Lee 39 Aol b AUS Fatete] U Bl # Ao Hxsto 4
2WH TIZZ GAA A 4 G1 SAZAEE B & Adht=d 1L 3olA] 7ho CTOﬂH A5 °°"°§ E
ol &4 o] ALY HedE AAfeE Adolgtal o]il FHOE 29 A4S TN e A= 85
sttt (Fig. 12) (12, 13). HQltt (Fig. 13) (14).
5) HlZ&Z (Paragonimiasis) 6) EHFRZEZ (Echinococcus Infection)

HEE2 e JJ+X4°§ ZAANTN A= ot FHAd o] 252 SAFEY 5, A%, 7 5 A% 7178
E ol53l= AE F 71 “z% do 5 Utk AFEE dhe ALE §52 AHES ““6}01 ZANFEU & G,

& 7Hid 7ﬂ 3 ‘a‘&* S8 T Ads xelstA ¥al E, =R ol 7]k E%%(hydatld cyst)% sttt (2,

"H?f“’i“i AAE AT A HAHE 1 f50  9). HiEH S| AFEE TS SUEFA HeH &
AP Aol A st FHE Fil BROE et Aox HijH & %?X}%(oncowhere larva)o] &|of %

7cm \ " A 7cm
o

Zoom.: 300.70% Zoom : 300.70%

WL : 189 24 % WL : 189

WW : 380 . ag « WW : 380
A B
Fig. 12. A, B. Zto| 78 20|l 27| =2ESZ CT (A)IME F#H ZH =0l Hlsh HSEE 2o[HM X|A7| S (B)MIME S
Y2 H0|= EHO| HEI M, eosinophil count, 10.3%2t ELISA Toxocariasis Ab IgGUlM &4 A7 (1.802)2 20 7
3|5 gz ETlE atxto|ct.
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wom :227.19%

WL : 189
WW : 380

& B ERE uet A4l F7)ol MupEo] 1 oA 2

F(hydatid cyst) 22 &7 2F7-5 (metacestodes)
2 Agtst=y) 7ho] 7MY E5HA AWET) A&s 4 2
2 3709 o' o|FoA Utk (a) A7 YN F
FE5S B/ Aolles 239l endocyst (inner or

=]
=
=
e
=
&
&

erminal layer); (b) germinal membrane®] &3l £H]
H FAIZY ectocyst (middle layer); (c) ZF A9 43

aQ

Hhgol| o5t £ AR F&<l pericyst (outer layer).
o F= (daughter cysts)o] F=E ol 21 4~ 9loH
endocyst®] &<l (invagination)®] ZAytolr FFo| 4rof
ATH= FAJo|Th

WHOel &J3t 7t 34 2359 257 27e U5
2t CT, MROJA 8] 24 250 24T u7HA| 2
F 4% DA et th2A JehdA "o

FE49 widEon
b gEue b,

=

1. Cystic lesion (CL):
anechoicdt U3¢} 1§25}

ii. Cystic Echinococcusis (CE type 1, Echinococcus
granulosus cyst): &5/d¢] TdFolH anechoic
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10cm

Zoom : 200.59%

Fig. 13. A-C. 22U tiyel &R, 599 S/ 420 #
o1 o] R Fof| S7EIS 2Yo| XZH0| HEE U &
X2 HEN Y& 40 HERO SHEAC, HESS U
Ol =kQl=lof 7to] HHE HESQ 0|5 F2AH A2z 42
Eot
& Rk e YIS b
iil. CE type 2: €54 9] multivesicular multiseptated

FE o2 Pt FEHS 717t Hydatid matrix
Z IR G YL HEHOR = Hs| S
A& 4 9o “spoke-wheel” 3l & HoIT

iv. CE type 3: @549 thilgEoln ¢t&o] Hl:=
EoE g2 Holed ol 71439 ey =
3 9E vigre] 7o AwErt,

v. CE type 4: & $F $lo] heterogeneous echoZ X
ol BEoz Haehs o] 98 Lehin, of &
o] tae g4l g,

vi. CE type 5: o] ©@7A¢] @& HEA s = o
S MBS He B0z ) Ri Hajsis 3

G AR EIAE oL}, SR Halak
BEAE T 5 9k ¥ES Uehan
Hu2s

1. Mortele KJ, Segatto E, Ros PR. The infected liver: radiologic-
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1. 7t 5% (hepatic abscess)?] FFA7S Agsitt,
2. A4 7 5% (hepatic fungal abscess) 2] HAAHE At
3. 7t 23l (hepatic tuberculosis) 9] FFAAS A3},
4. 7+ 717% A% (hepatic parasite infection) 2] GFAAS A3t}
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Normal Anatomy and

Variation of the Liver

249 sfsista} o)

ofFCistmH R ZH$
N B2 round ligament)7} QIth 7+ 9] MojAAIE ¢
7kl (gastrohepatic ligament) @} 7H4 o] 2] &<l )
He WA BRAIQ oF 2% (1,200-1,600 g2 A= (hepatoduodenal ligament) 2 $1ZAE o] U, QIthe] W
23| HO T QAFER X gt 7he] AR W B2 7F e 28 d HEA|, A7 ol St 7t
0|9 ojaf= ST A2 o] x4 WS 4oy AHolAARIvle et 3 &7 (lesser omentum)
+ {HASe] @ Ak B85 Erh &, 14 B & o2k o)A It = HTHIT ] ok 7Rt 9
WOl ARAQN 9], Wy Pt 7He] BAo] wE A FAYRN RECE HEW 'R, Hewo] Sttt (1-3).
Va3, AA Hle 2L dAt o2 e AEE A AW 24 T AUUE, AHH (ductus venosus)
Alskz o] BEEA] Q3 g dojrt, Hehst afehy x4 2 Huelr)] (ligamentum venosum)E E|3}E o] /3o
& 53] e AYsal e Aol X7 2 F8 AMe & HolA &1, & (fissure) Z A X E FHE
G ARE AT G Jong, A e &5k W] k. 2JToAE Foll 7] Aol Ao|AE KHeltk

£ SA|sljof gt (Fig. 1)
= = 2t 59 22

7r 39 3 &9 A, A, 7Y 5
Zro| &M sl skt 7k 9| X| & of o vt A= /3 498t 33F (right/
e mute T FO2 o]FolAH Jom WYHEFL  left subphrenic space)s & Ae=th ¢ F F9 FF
Glisson’s capsuleo]2t 2| & ZAXA gdto]al, & ¢ AZRIdo] g8 ¢ JAus Ft & 7het &
Q& A5HT (visceral peritoneum)o|tt. 7ke] m]d9kat 7t (posterior subhepatic space; hepatorenal fossa &
7+ AA Atolofl= ] shg3t (subcapsular space)ol2te 2 Morrison’s pouch) S 2 wrth $HH 2} Azt
JAA F7rol Qlom Mol T, Ado] 1Y A, JAust FtE H/F FAs 33t (eft anterior/

Teg o2t ¥

It (coronary ligament) 2 S2{#l LTS (bare
area), gdo] B E o] 9l= B3¢} (GB fossa), st g™
o} (IVC fossa)E A &Jstal 7 S SH#aL QlTh (1-4).

e AWsiy YA Bujo] R 1z
L mube Qnel Bt ©/8 Azl (right/
left triangular ligaments), 12|31 A7ty (falciform
ligament)7} Uch. TFQITIe] 9E wh2 AAQlnier A
A5, A HE g FWANE (fissure for
ligamentum venosum)< wet 97HQIt) (gastrohepatic
ligament) e dZ2Eo] vt AAAdd= A<
(umbilical fissure)’dol] =3ty stto|= Achgd=H
(umbilical vein)®] &2 Q1 Ydltf(ligamentum teres,

& Apolol Upehdth, AEBue A

R s

Copyright © The Korean Society of Abdominal Radiology

posterior subphrenic spaces)2 et ¢7HId)
o PO A A QIth7t e A & 7l 37 (left
subhepatic space)¥} &' (lesser sac)& FE3H},

Zt0) 7|57 afsis

n]=+9] Healey & Schroy:= @9} 7Hs
SHCE e BRI (5). Bdetet sl
2] A (Cantlie’s line; major fissure)
T 719 4 (lobe) &2 Wit} o] oj
2 2749 (middle hepatic vein)& XZgsh=
™ (avascular plane)o] It} o]x}2 o0& 7Ho-¢
A (anterior segment)¥} HZ £4 (posterior
segment) 2 7H&H9-S WS £ (medial segment)3}t ¢

r

o] alsst

g 9l

i

tlo 42 & o rlr o
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= B4 (lateral segment)Z2 U1l o] & THA] L3 719
HE (area) &2 YR} H]S3 Al7]9f G389 Couinaud
= 7t Euy Jus v|2o0 = s I ERHES WR
At (6). HH o2 e /3 7t (right/left liver or
hemiliver) 02 U1l ojx}& o0& Q7+ QRmA S
7|1#0 2 ¢/5 REE (anterior/posterior sector) .=
F7He Y= BE (medial sector)} )= HE (lateral
sector) .2 0|5 THA| THA] U 7He] BE (segment) 2
Uolth ® BRHOIA Solsh H7kel RL okt o)

2 g5 719 #Y (area)d} #E (segment) L]

t}. International Hepatobiliary Pancreatic Association
(HBPAYOIAE golo] A& F2et B EAL 9
3 & EFHe goo HdS Z3st Brisbane 2000
systemS AFEIAT o9 AFE-S AT} (Fig. 2) G,
7-10).

Brisbane system& 52| H& 7|€08 7H& 7]64]
o2 27t (right hemiliver or right liver)Zt 27t (left
hemiliver or left liver) &2 Ut} /&4 (right/left
lobe)o] AMSEH 7| E st /7T (right/left hemiliver
or liver)o] FAET}H Ao 2 njAtY (caudate lobe;

Fig. 1. CT G&0IAM 2 72t =9 2ot S7HE. A
Ct. steHE= 2HUTA (bare area)o|Ct, B. &%
oLt HEE XU7te FZEE HXIE HEE
(fissure for ligamentum venosum; 2t H). D
2 126l +Z=0| Ef,

54

o &2
o

=
& (fissure for ligamentum teres; &
WoltH e (staf=)0| T Z2 Holx, 7t &
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segment g FE3H, /S T (section) 22 Al portion of left portal vein)E 7]F 02 Y3t 2¢]
—.—O}EF] He & YW (right hepatic vein)& 7152 Y (left medial and lateral section) 2.2 WT} &

A7} 519 (right anterior and posterior W3} FEWS Q1= AT (transverse incisura) 35
sectlon) 2, #7023 9 wjEFEA (umbilical ¥ 277t §le 7MY Mo g 245 W e E4EE Y

Korean Journal of Abdominal Radiology

Right 1 Left ] Liver (hemi-liver)
Posterior Anterior Medi al Lateral Section
76 ' gs I 4 1 33 | segment

Inferior vena Hepatic vein
cava

Segment -==-=-=- L 7.6 L85 | 4,3 TR
Right Right Left Left
Sector---==--- lateral  paramedian paramedian lateral
L L J
Hemiliver------ Right Left

>I
®

. 2. Healy®t Schroy, Couinaud, Brisbane 2000 systemOi|A| |25t Zto] 7|&X 28 . Healylt Schroys= €&t 7ts
WS ZSMOZ2 | Couinaude ZHEMI ZHFME SO =2 7t 2HE FLE26t

Table 1. Brisbane 2000 systemOflA Z2|t 2to| 2 (9)
Left hemiliver: Cantlie's line z&

Caudate lobe: Zt28 9| EZHu} [VC MEH At0] S1
Left lateral section: Falciform ligament2| 2|&H

Left lateral superior segment: LHV =HE S2
Left lateral inferior segment: LHV MHE S3
Left medial section: Falciform ligament2 MHV AL0| S4

Right hemiliver: Cantlie's line &
Right anterior section: RHVIt MHV ALO|

Right anterior inferior segment: Glisson F£X|9| 5tHE S5
Right anterior superior segment: Glisson F2X|2| AHE S8
Right posterior section: RHVS| £=H

Right posterior inferior segment: Glisson F&2X|2| 5tHE S6
Right posterior superior segment: Glisson F&£X|9| AHE S7
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o (1-3, 7-12). 4 Foll= Al 52483} A 88Ho], &
T3Yoll= A 62E3 A 7EHo| ZEH TGS 7]
FOo 2 AH A 8 BAT} A 7REA st A| 5EAT} 6
40| 23t} ko] HUY QL AJE Al 4284, 8t
ol A| 4bEHo] YA|staL, #elFtHo= ofzfiEo] A 3
B4 Y% Al 284 o] YXsit). A 384T 28-S
sl ZFREWL 2 79 (left hepatic vein)S 42

B2 747t 4F ol E, HE YF O H|IAES| FYIEE
A 3R A 28E 0] AAAQ A= 47 FelHH
& ol F, H YZFol sfgsitt (Fig. 3, Table 1).

Brisbane 2000 systemof| A= §-019] 7 9]of| grzo] 4~
&4 AL 7&st e s dAA sl Q. dE 5o ¢
7t 2o FH7 AA A 9EA (lobectomy) Hrl:= 7HE
Al (hemihepatectomy or hepatectomy)”} © 23}t

Fig. 3. CTE&0IM 2 2te| 7|5
Tz fFgHoltt, /RS LiF
Ltel ZEM S0l (portal triad)7t #tetote SEXQ 2222
right hepatic vein; LHV, left hepatic vein; RAPV, right anterior portal vein; RPV, right portal vein; RPPV, right
posterior portal vein)

56

tet st ges AZSHE 7Hye H (plane)22 S7HE™
HE SHLZ 7t2 o 712 EE= Lh=rt, 229 23

SN0 K85t 250|Ct, (MHV, middle hepatic vein; RHV,

XM 2H. A B. MEZ|M: HER
= 7|&0|Ct. C-H. ZH& M at 2t

b

ol

o] =
K-I%

o g
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T L EA| % (sectionectomy) Al % AA| Wl s
st o) WAL AHgstel S5 A (ight
anterior/posterior sectionectomy)o|t} /<9 4
A& (left medial/lateral sectionectomy)i 71&3 %
= @k QS Al 1Y 7S AAE b 3rddAE
(trlsectlonectomy, 2373y ngﬂg T F3AAE)
2, shte] AL WA wt AAEE BAo) WAL A
&3t} (7-10).

gsheol, 2%

y 12O

o}
AA 7+ 79 25%, 7HEWLS MR 75%S A

d3 (vasa

vasorum) 5 7t¢ =4 ERE %’é}rﬂ HERd
# (hepatic sinusoid)o|A] EWE 7o} gFatct 7Hs
E 7HEm

LS |

2 QA 7+ 44 (liver oxygenation) 2] 30-50%E,
2 BAEH o]Z HY (postcapillary blood) 0. ZA] liver
oxygenation®] 50-70%% Al5-$I} (1-3).

HeHe) 7pg £t s Fat4 A (prevailing pattern)
& B=W (celiac trunk)olA £7HE™ (common
hepatic artery)o] 2|3}, 2-3 cm F3] & QA o| A%
59 (gastroduodenal artery)S £t o} A-{-7HsH
(proper hepatic artery)©] %il 2-3 cm 7+ 7 o] A%
oIt (hepatoduodenal ligament) 2 &3t thS 7HE
F (hilar plate)ol| A /2t o2 BA|sto] 242t 9

A

Fig. 4. 014530 R2£ #olsts WY 5 0150| SYXOZ XLJHe 322 B &olst
B oH

— o 11—

IILUP" replaced left hepatic artery from left gastric artery (SH&H).
£ replaced right hepatic artery from celiac trunk (SH&H).
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Table 2. Michel’s classification (13)

MIS;ZI,S Description Incidence
| Classic pattern (RHA and LHA  55%
from CHA)
I Replaced LHA from LGA 10%
1] Replaced RHA rom SMA 1%
v Replaced LHA from LGA + 1%
Replaced RHA from SMA
\% Accessory LHA from LGA 8%
VI Accessory RHA from SMA 7%
Vil Accessory LHA from LGA + 1%

Accessory RHA from SMA

Replaced LHA + Accessory RHA 2%
Vil or Replaced RHA + Accessory
LHA

IX CHA from SMA 4.5%
X CHA from LGA 0.5%

RHA, right hepatic artery; LHA, left hepatic artery; CHA,
common hepatic artery; LGA, left gastric artery; SMA,
superior mesenteric artery.

20l 2=H0ICt A YURIHES
XLzt

L
. 2™ 27t (portocaval space)2
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& 3757 (middle hepatic ~ F9H 249 5|85 FLE 4 Ut A
H o] = © A 0]
- = T

:{o ‘10

arery o2k SHSH, DRV G NGE B EHA E URE FI o Z240]
S OF 10% 7Holt). B3] 9EMol N F7H5 o] & ot

Az A, 74 Z*Xﬂ%OM WATO|AE 918 BB CTolA ol 7-Eue Shelsts 7 41 we
2 4% A Fofstolof gt Mo gl B3] ERe £0 REH AR A

Hol 3 32 o)A 7+ (aberrant origin of hepatic  X+= Zo|th (Fig. 4) (14). AWIANE (fissure for the
artery branch)& x| &# (replaced vessel)?t B2E#  ligamentum venosum)S At FL replaced or
(accessory vesse) 2.2 Us 4 Qe A 7'(]33342 3 accessory left hepatic artery from left gastric artery,
ol dRE Fgsts fYs @RoE & A &4&  accessory left gastric artery, aberrant left gastric

tSa /et Hol Bt EEX|T &2 ofX| ZoH Ee d2E U0 FHA Hotof stk A, 7+
o FEHOICt, B. ZtZt2WMat LHUEX|, SELEX|7L SAlo| 7|A5t= FEN (trifurcation)0ICt. C. £

%Xlﬂ 7hE A 7IAI t= HEHOICH, D. 22 SXIo|A A ZHo|AS fst RKUEME AYstRLE 2WHO|Z Qlal 2FF

Mgt A3, (RAPV, right anterior portal vein; RPPV, right posterior portal vein; LPV, left portal vein)

10
0%
0z

S

4

HU

N
0z
rlol
gll Tl
ogt r\'

19 Hor MO
1 0X 12
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venous drainage 50| 31 FHHAH F7F (portocaval
space)= A= T2 replaced or accessory right
hepatic artery from SMA/CHA/celiac trunk/aorta,
common hepatic artery from celiac trunk/aorta,
common hepatic artery from hepatomesenteric trunk,
posterior superior pancreaticoduodenal vessels,
cavernous transformation of the portal vein (SMA,
superior mesenteric artery; CHA, common hepatic
artery) s°| At

THEWE FAHOE FHEHo R HRH| Foigt
A ZrEW (right portal vein)d} ZHE (left portal
vein)& EAt=H (79.9-91.1%), S22 AL-EA]
(right anterior portal vein)2} $REA] (right posterior
portal vein)= WH I, 72t BA|= AR 24HEA & W
of 7t g BRI AT Ao PP
3| (horlzontal segment)= At & A|HE (umbilical
fissure) FZoA dspdo g WIS vpto] 2474E &
2 HjHFEE (vertical segment or umblical segment)
& FAHAL 9], Ui £4E Fohe #AE W T wiEd
(umbilical point) .2 Zydt} (15).

Ene] Wol 1) $7HRue] R, 2) Zhel e
(extrahepatic left portal vein)9] ¢, 181l 3) &= ¥

) (right round ligament)$} sRFsH 7y 2 B3]

GJEJH Ho| 2 FRsIt) THEWO] Wol= & Sl
HHolo) A9 AAARI TREAIe] HHSFo] 2
Q7] Wzl 2HEAeES AYshs 7Bt e A

wJojo} 3t} (Fig. 5) (3, 15).

— o

7tol Auiul &2 749 (hepatic vein)o] @33tH, <
9™ (right hepatic vein) $3te] AHEFE, 2+
9 (left hepatic vein) 27| AMERE WL, 5
749 (middle hepatic vein)oll A= Jr‘-ﬂ At A
ojo] AWM 22 Hio} -3]-1:]1;(41:111 S =2 Hj&EsHA dt 3¢
AU Bete Ure 71 (EY)T 19 Ajst
< FHs A 3, 16).

o) e Ee W S o] whA

e ShRste FEIZE 7 S8k (80-95%), T

&

Amo 2 A3 MEEE HolSo itk 531, 47

] ZojZol A A7 5 mm oA H|mA 2 7HYm

F sl F7U0R A wE Pt g

o Sl A, B UAE F U 4 AL FWol o

A 3 A wjZo] uhaiA) WA HE 1128 S o
Aol

= ‘l"'i’_‘ U= ] ‘IJ
3 <] 3} oAt Al & AP

Agleha Sl U 4 9]

e Y oo S
X2 O o
),‘!“
= :réoBL'

>

_4

Korean J Abdom Radiol 2017;1:53-60

KJAR

Korean Journal of Abdominal Radiology

A sjof gttt
e bl e B
hepatic vein)©] °‘-‘=Eﬂ (18- 38 5%)
T HH%Q‘ ety HE
o] HiES S —?—'3}{} go] gdatr| = gt (Fig
6). IAFAL mo 2o

8 Ho|2+= 37 (right inferior
Zg2 ;q] 65 ;H_J zﬁuﬁ

7}flr

EEE BT (eystic duct)?] 7R GRS F1
¥ (common hepatic duct) 2.2 R2m 7FHEWO] A
whof| Qx| THER O 7HeH BAJE AFR

23 (right/left hepatic duct) & UH il £t th
Al &4 /1A GF (right anterior/posterior sectional
bile duct) o2, 72 2] /WHFGGH (left lateral/
medial sectional bile duct) 22 W= AASE (57%)
£ 2o} (1-3).

g R4 H:‘O]*E Her =1 37 Y
o 3249 HolEs SAFYEH, ST YEL
ko] Aol X t}"ﬂ’ﬂ AEZ FHIZ = FH
(trifurcation; 12%), Srdgto] Frhtol| A 7| AlEHE
e (16%)= STl 7hfol] x|t ol A
7| e FHE E}E &7 % gttt Hbe)) 579
o] FHTOIA 714 (4%)3HAY Hid oA 71AlsH=
Hol 2%)% At} G ety Hol= PATto] Al

AZets iAol A T ARE AHY SE YL, 1

)
o
~~
i

Ma o
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Wokkol (Klatskin tumor)oA] & oEE Adsl=t) 8. Celinski SA, Gamblin TC. Hepatic resection nomenclature and
ZQ3te 2 A4 FfEE 2 g1 glojof st} techniques. Surg Clin North Am. 2010;90:737-748
9. Pang YY. The Brishane 2000 terminology of liver anatomy and
2tn3s] resections. HPB. 2000;2:333-39.
10. Strasberg SM, Phillips C. Use and dissemination of the
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Surveillance and Imaging Diagnosis of
Hepatocellular Carcinoma

ZhAM| = ¢}

MEz

o| ZA ALt SETIC

A9l OhEHA

M OE

ZHA| 2 (hepatocellular carcinoma, HCC)o] tt& ¢
eI OE F2, ti7) L dTtol A o] sk, 119
ol A EAE Bl thsi A 22 Heglol %E’l
o g Ui A2 4 Itk Aok, w7
A2 DY F LS DA Aolatm, L F ol A °1m7ﬂ
TANAAE A8, ZHAEHS ofEA] gty o=
Ast=A] Q83| o= Aol F83itt. o] FoA+=, oy
St AFEO] tish Zhekst At ), o8 7ol eelRlE
7k Aol H &0l Histe] AmHEE S

rh
rhu

EMIZ R ZAI AL
220 HOC BAES BY 7Htolel s, CF 749
wlolels, g, NS 5 ERE 99 JRHE
AoH, o] HCC Wy Aol M = 271¢d= 9
3t ZFA| AAH(surveillance) 7} S FE T dx) S-guat=
EE 1=, 774, oFAloF oA ARt WEE {1 7t
] ﬂLEE X]]}‘]O]'_L. 9,1011] (1 5) 7}0153}?‘]0]] EE}E'J(
Tha zpo) 7} Qlovt M| 29 A9 2 Tl BE 1wt
ojlg|Aa Aol AU, CH Thgutolg| A YolHA S5 %
o] ZHAR3EE AU, F-& Aol BAlo] R F]
% /go1o 2 HOlHt} (Table 1).
A7) BE slolEalelold HCC ZHAIZIAR) AL&3)
IR BE 223 (abdominal ultrasound)E ©]
g AL At Yok, AAr AT 3 dulejordt
D/\}(alpha fetoprotein, AFP)9] Z3 AR = 7+ A
o) §7ol w2 sfo|=atelnit H0)7} Ik (Table
. o155 58 SN YEA ez AL
6} 13_15'\1 QHF_UJ—]’ 74/\]—5::‘_ ;qo}uq 27]&]0] AFP 74

;O

L ::, 0“-‘0 l‘l(‘

_EL
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rd

s @
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A3

AbE H1E o] 237t gojdthal wdsto] ¢
=t (1, 6). A, S YRS #%“?} OFA]
Zro|Egklo M= 51"%—7::9*«49} AFP ZAALE
g AS Hstal At} (3-5). HAF THA& E% 7ro
EoA 71EH R 67)E 7HAS HstaL glon, ¢
oltgl¢loj M= T B & &2 CH 7+l 9
Z FAEL 29 YT (super high-risk grou
oJ3}1L, o]t BApZO ML 3-47)2o] B
=22t AFPE Al3stal 6-1271dmtt o A
9 %7 (dynamic contrast-enhanced) Z4tsich
(computed tomography, CT) & 247|334
(magnetic resonance imaging, MR E A& Z&
SFaL ATk (4). o]2|3t 2fol= 7k Yke] 9|7 & A}o)
A 71Q1et= Aoz AR E,

ERZ S 408 H28Y 32 H &S ofE 1
MZ AN E 46} Fdet FF AALR AR AL 9l 5
7149 BER S0 Ao g 7Hobekate] AEE] “'25}’6}%
3 A= AFETEC] AT (7, 8). LY, BERZSu}e]
WE 2] U HHES YEAQ BERESE 8o ¢
AR o] folth HT AT ES BEREZIHE AAHA

1

b

1 e 4
i

)

e

0:

b 7H

r\l
oM.

o
fit

offt
2 o2 N Pl R N o

JR _IE ”EL rot
Jf

ot b

£ so] 27 W7]o] Tolo] AgkE = g HVE o 5
£ 0% BISIL Y} (0-1). B8, M So2 283}
$30] £ QAL Aol AAAHJOIN He WS
A A 5 gl A9l % W7lo] 2igto] vk
Bel k(12,13 webd, g 2ABAE sl 295

% 233} CT, % MRI 5 T2 9378 A gatels
9T} (11, 14-16). BHA%, oba] Fhol=gtele] wt
7] YalNE & o 88 277} vhelsojof & Aol
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MRIZ Algstol, 813 WHo] $7) 295 (arterial 9] 7F54o] A9 ek ] Uk ThA ), A=Y 31
hyperenhancement)3¥ W7 AP A (washout YTl MEA S o] AP FgaAS B
appearance)& Hol= 79 XAAA ¢lo] HCCE A o] Aol= 79 100% HCCt= AoH, A4 A+
g 5 AEE &t ot (Fig. 1). of2fst HIMFAY  of osto] AFH7]= sttt (17, 18).

¥ At 589 FAE, ARG/ (false positive) ZholEekQlEo] wet YANTE 7] thh Afol=

Table 1. High-risk groups for hepatocellular carcinoma (HCC) in whom surveillance is recommended with
estimates of the annual incidence of HCC

Population group Incidence of HCC
Cirrhotic
Hepatitis B virus carriers 3-8% / year
Hepatitis C virus carriers 2-7% [ year
Primary biliary cirrhosis 2-5% / year

Others (hemochromatosis, alcoholic, alpha 1-antitrypsin

o,
deficiency, etc.) Unknown, but probably >1.5% / year

Non-cirrhotic

Asian male hepatitis B carriers over age 40 0.4-0.6% / year
Asian female hepatitis B carriers over age 50 0.3-0.6% / year
Hepatitis B carrier with family history of HCC Unknown; higher than without family history

Table 2. Similarities and differences between AASLD or EASL, OPTN, and LI-RADS guidelines for non-invasive

diagnosis of HCC. Note that all the diagnostic criteria are only applied to patients at high risk of developing
HCC

AASLD or EASL KLCSG-NCC OPTN 2014 LI-RADS 2014
Target lesion New lesion found on  New lesion found on  All nodules found in  All nodules found in
surveillance US surveillance US at-risk patients at-risk patients
Imaging modality and CT, MRI using ECA CT, MRI using ECA CT, MRI using ECA CT, MRI using ECA or
contrast agent or HBA HBA
Major imaging APHE, WO APHE, WO, APHE, WO, capsule APHE, WO, capsule
features used hypointensity in the appearance, threshold appearance, threshold
TP or HBP growth growth
Number of required AASLD: one, EASL: =2 cm: one exam One exam One exam
exam two exams for 1-2 cm 1-2 cm: two exams,
lesions, if suboptimal if suboptimal study
study <1 cm: two exams
Tumor marker Not used AFP used for lesions  Not used Not used
<1cm
Diagnosis of <1 cm No Yes (tumor marker + No Yes (probably HCC)
HCC imaging)

NOTE. AASLD, the American Association for the Study of Liver Diseases; EASL, the European Association for the
Study of the Liver; OPTN, Organ Procurement and Transplantation Network; LI-RADS, Liver Imaging Reporting
And Data System; HCC, hepatocellular carcinoma; ECA, extracellular contrast agent; HBA, hepatocyte specific or
hepatobiliary contrast agent; APHE, arterial phase hyperenhancement; WO, washout appearance; TP, transitional
phase; HBP, hepatobiliary phase; AFP, alpha feto-protein.
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Slou, FEHOZ 2 om o4 WHlo] E17] £Z
7 (arterial hyperenhancement)l—} Ju 7] RO

(washout appearance)s E%F Ho|H HCCE Fdst
t} (Table 2). &47]9] H3}od, LI-RADS (Liver Imaging
and Reporting and Data System)2t OTPN/UNOS
(Organ Procurement and Transplantation Network/
United Network for Organ Sharing) 7}o]=2kQle ujut
27 (capsule appearance)olt QU= £¥A7] £7F
(threshold growth)® & A7 (major feature) 0.2 7+
8to, 27] 2 cm o] Afole T 2PSH= B
ol vio] AUy MABA, Murad, £937) 27 5
STk Bol® HCCR Awhet & Y= 83 Stk (19-
21).

1-2 cm W] 499 %, LI-RADS2F OPTN/UNOS 7}
ol=elel 5L the so|Ealels ). the ol =e)

150l Hls) HCC @737 71%0] & o BHo]oA,
1-2 cm WS tieiM = 7] 2954 FH7] A

E

K]

AdFE Hol= A o2 4oz 78 UE 4 ¢l
I, 9@l F4A7] SV THAd F o}Ur ool F
7}i Qojordt HCCE AwE 4= Qltt (19-21). o|2A s}
o= ARG ES Hasgtelr] Y3t AR AR
E‘E} AASLDUr EASL & t& 7tol=eRlExt 2¢, LI-
RADS, OPTN/UNOS+= ZHA] AL Foll MEA 871 W
ol J85]= Aol of7] e, 1-2 cm WHES] &
A& gA &8s HH gefie A9 1B FA
H‘tﬂaa HCCZ ﬁ%o}h 7357t 4 4 At (Fig. 2).
AH NI/ FAHHEL Ao AZANS HY &
7] wjEoltt,
FdrITol QoA vt
oF & stol=gele] 7 2 X}Olﬁ 2, —"rﬂuri‘lﬂ ?—__1
)

2ot Q.
22] 29 1om vlgie] W 54 20(3el 2
=
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% Flolsatasst $eut

9 TS 01% stal k= @O]r:} (5), SHA|uk oA
o 7oz FHre FHo| gl et He-

Fig. 1. Dynamic gadoxetate-enhanced MRI performed on a 59-year-old male hepatitis B carrier for a newly detected
hepatic nodule during surveillance for hepatocellular carcinoma (HCC). On unenhanced T1-weighted image (A), a 2
cm hypointense lesion is seen in right posterior liver (arrow). This nodule shows diffuse hyperenhancement relative
to the surrounding liver in the arterial phase (B), washout appearance in the portal (C) and delayed (D) phases, and
hypointensity in the hepatobiliary phase (E). The lesion was pathologically confirmed as HCC after hepatic resection (F).
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o 94 WS B2 AR o] HA YA o5
0.2 olojalth W TA7} glel, ol o] & 4 Y

3¥oje 42,

LI-RADS

A g 2oz FIAL7IES] & 7HA A, A
A QAN BAAL Fo WAR A2 A7) gEE”
g BrbkAlE GEThe Aol o] AAEAS WS
S guie] Ao, Qs A Jho|selele w2a
ZAZAA Qo] YA AT UyE £ g Aot AR
DI 9 AL Wl M= A9 B,

o] B2 m@eel, BA) o=kl So] thEA @
9l HHEo) that s AL AA5H= 70| LI-RADS ]
th. LI-RADS= HCC XA Alg¥ CTY MRI 4
AL sAstal Bast= A|AR SR American College
of Radiology (ACR)¢] 2J3f 2011 *& IAEH A,

.}

3 W) e AA AR 20149 HAo] ALLE I Tk

( 9). LI-RADS7} 2t
kA o) BAE
E}%?Jr 2.
AR, A et =2, FAHAL
A golojof Sty &= 279 %;l o, A & o
g7t Y A olth thal, @A) g 2oj1 Qe
YD ET AHsHe AWE WAAME ARNGE A
= BAsH7] Yo, 1-2 cmt 2 cm o] WHE] tish
T2 7|&S A L35S 319lth &, 2 cm Bt 2 49
ﬁfﬂ;ﬁ] Oéi\]-/\ﬁ(E.Eﬂﬂ_J_ 0171—‘1,]— 5'\]71641\]-) Eo]
Fdoley Eze e 4 AAT 1-2 em 3719 A
P2 g Aols F7HQA 2AE TWEA & A2
[e]

7N FllERel e S

TRE 7 7HA ARE e

259N AEA

T~ ‘o
GE U= ?'5]— Qitt, _J—E]:,L;q];qog TN
:aczim SECREEED
Z9] 7}olEglol ET} A3
w3t A &AL A o)t
ol 1-2 cm HHE 94

i
s
bz
2
I
oM. ]
‘10 }‘n

Fig. 2. A 52-year-old man with B-viral cirrhosis undergoing liver transplantation. In the arterial phase of gadoxetate-
enhanced MRI, a 1.4 cm nodule hyperintense to the surrounding liver is seen in the segment 4 of the liver (A, arrow).
This lesion is still hyperintense in the portal phase (B) but becomes hypointense in the delayed (C) and hepatobiliary (D)
phases, with hyperintensity on T2-weighted image (E). On pathologic examination after transplantation, the lesion was

pathologically confirmed as dysplastic nodule (F).
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ogh4 gl& &-8-stal it

%}Zﬂ, LI-RADS=, tr& 7ho|EglRlE9] A9 thEAL 9l
Z] AR AA) 0“”1‘4 HolM = S8 HITAZES
% 7t (non-HCC hepatic malignancy), HCCE U
¥AHH (HCC-mimicking benign lesions), 1]
WS sk ned 7HA 2 (diffuse HCC with
vascular invasion)ol| that &A=& n&Es| T+ Yt FA
ojgtat AEo7t ojudt WS Hoks wl, YR oY
HIZHA| ZE 7ee] 7hsAdo] vkl st 73-folle
AAE AP gdadol JHete HiZ HCCZ E& U
27 ¢l AP o8 S SE A dshA "
& Zho|ERIELS olgE HAHELS on] & PR T=

A4S 3= A0 Hol, olo] tjat Watst AL 87
o3l U}, wh, LI RADSL st A7t AA &
= A Fohe AL E5S wet o2 HES B i
3tar gtk LI-RADSE F F/30s Wig)7] Aol ¢4

)AL} HIZAIEY S 715 4o] Zolehe gtk Wik
‘?i A Fdad f7e BAgle] DAZdEe= 3
= UEA g=& it

LI-RADS9| & &t 712] Q3 o] Qlot. st 94
At gabAQl SN g 5 Qs 7H 83t 7;1 % ot
W} 24408 A2e] Aishe AU, LERADSAA
Ee) G737l oM AR EE BE 01*01]
ool 21 A7 ARe A WES Ae
Al QU (20). o]A o] F2% of=, E2
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I ARt FAAaAE AP 1 o5
7} 23} N2 THE ojn 2 WelSol 4] Bk
7} o] Fod 4= §l7] wiZolt.

R L= ofX

A

T
=R
LA

FF

o j_

o ox (0 4 M

e
%Sl

JE

nlnL»
0_1.?L‘lil£

, B
L
R

S ox

fjo
)l

ne

o2
rot

nk]

1. Bruix J, Sherman M. American Association for the Study of
Liver Diseases. Management of hepatocellular carcinoma: an
update. Hepatology 2011;53:1020-1022.

2. European Association for the Study of the Liver. EASL-EORTC
clinical practice guidelines: management of hepatocellular
carcinoma. J Hepatol 2012;56:908-943.

3. Omata M, Lesmana LA, Tateishi R, Chen PJ, Lin SM, Yoshida
H, et al. Asian Pacific Association for the Study of the Liver
consensus recommendations on hepatocellular carcinoma.
Hepatol Int 2010;4:439-474.

4. Kudo M, Matsui O, Izumi N, lijima H, Kadoya M, Imai Y. Liver
Cancer Study Group of Japan. Surveillance and diagnostic
algorithm for hepatocellular carcinoma proposed by the

Korean J Abdom Radiol 2017;1:61-66

KJAR

Liver Cancer Study Group of Japan: 2014 update. Oncology
2014;87 Suppl 1:7721.

Korean Journal of Abdominal Radiology

. Lee JM, Park JW, Choi BI. 2014 KLCSG-NCC Korea Practice

Guidelines for the management of hepatocellular carcinoma:
HCC diagnostic algorithm. Dig Dis 2014;32:764-777.

. Tong MJ, Blatt LM, Kao VW. Surveillance for hepatocellular

carcinoma in patients with chronic viral hepatitis in the United
States of America. J Gastroenterol Hepatol 2001;16:553-559.

. Andersson KL, Salomon JA, Goldie SJ, Chung RT. Cost

effectiveness of alternative surveillance strategies for
hepatocellular carcinoma in patients with cirrhosis. Clin
Gastroenterol Hepatol 2008;6:1418-1424.

. Mittal S, Kanwal F, Ying J, Chung R, Sada YH, Temple S, et

al. Effectiveness of surveillance for hepatocellular carcinoma
in clinical practice: A United States cohort. J Hepatol
2016;65:1148-1154.

. Singal AG, Nehra M, Adams-Huet B, Yopp AC, Tiro JA, Marrero

JA, et al. Detection of hepatocellular carcinoma at advanced
stages among patients in the HALT-C trial: where did
surveillance fail? Am J Gastroenterol 2013;108: 425-432.

. Del Poggio P, Olmi S, Ciccarese F, Di Marco M, Rapaccini GL,

Benvegnu L, et al. Factors that affect efficacy of ultrasound
surveillance for early stage hepatocellular carcinoma
in patients with cirrhosis. Clin Gastroenterol Hepatol
2014;12:1927-33.e2.

. Pocha C, Dieperink E, McMaken KA, Knott A, Thuras P, Ho SB.

Surveillance for hepatocellular cancer with ultrasonography
vs. computed tomography -- a randomised study. Aliment
Pharmacol Ther 2013;38: 303-312.

. Simmons O, Fetzer DT, Yokoo T, Marrero JA, Yopp A, Kono Y, et

al. Predictors of adequate ultrasound quality for hepatocellular
carcinoma surveillance in patients with cirrhosis. Aliment
Pharmacol Ther 2017; 45:169-177.

. Sinn DH, Yi J, Choi MS, Choi D, Gwak GY, Paik YH, et al.

Incidence and risk factors for surveillance failure in patients
with regular hepatocellular carcinoma surveillance. Hepatol Int
2013;7:1010-1018.

. Marks RM, Ryan A, Heba ER, Tang A, Wolfson TJ, Gamst

AC, et al. Diagnostic per-patient accuracy of an abbreviated
hepatobiliary phase gadoxetic acid-enhanced MRI for
hepatocellular carcinoma surveillance. AJR Am J Roentgenol
2015;204:527-35.

. Kim SY, An J, Lim YS, Han S, Lee JY, Byun JH, et al. MRI With

Liver-Specific Contrast for Surveillance of Patients With
Cirrhosis at High Risk of Hepatocellular Carcinoma. JAMA

65



KJAR

Korean Journal of Abdominal Radiology

Oncol 2017;3:456-463.

hepatocellular carcinoma in cirrhosis. Gut;59:638-644.

16. Park JH, Park MS, Lee SJ, Jeong WK, Lee JY, Park MJ, et al. ~ 19. An C, Rakhmonova G, Choi JY, Kim MJ. Liver imaging reporting
Contrast-enhanced US with Perfluorobutane(Sonazoid) used and data system (LI-RADS) version 2014: understanding and
as a surveillance test for Hepatocellular Carcinoma (HCC) in application of the diagnostic algorithm. Clin Mol Hepatol
Cirrhosis (SCAN): an exploratory cross-sectional study for a 2016;22:296-307.
diagnostic trial. BMC Cancer 2017;17:279. 20. Liver Imaging Reporting and Data System, version 2014.

17. Forner A, Vilana R, Ayuso C, Blanchl L, Solé M, Ayuso JR, et al. American College of Radiology Web site. https://nrdr.acr.org/
Diagnosis of hepatic nodules 20 mm or smaller in cirrhosis: lirads/. Accessed Apr 21, 2017.

Prospective validation of the noninvasive diagnostic criteria for ~ 21. Wald C, Russo MW, Heimbach JK, Hussain HK, Pomfret EA,
hepatocellular carcinoma. Hepatology 2008;47:97-104. Bruix J. New OPTN/UNOS policy for liver transplant allocation:

18. Sangiovanni A, Manini MA, lavarone M, Romeo R, Forzenigo standardization of liver imaging, diagnosis, classification,
LV, Fraquelli M, et al. The diagnostic and economic impact and reporting of hepatocellular carcinoma. Radiology
of contrast imaging techniques in the diagnosis of small 2013;266:376-382.

HS2E

1 ZPAES ZA AR T Wb

2. THH| 29k A3

3. o] F}o|ZelalE Ao]) o HE

66

Korean J Abdom Radiol 2017;1:61-66



Review

ISSN 2586-1719
Korean J Abdom Radiol 2017;1:67-73

KJAR

Korean Journal of Abdominal Radiology

Combined Hepatocellular-Cholangiocarcinoma

Radiologic Diagnosis and Prognosis

=gt 2hM|=-EES: YTt H o=
Teirhetm orotsel bz
M B o|xe] Atk A= 30% Zuto]|A|u 227t AA o&
Yol Fohe B ATEL o] Hik: @& £ ot
23 N Z-g 3 Y¢=E(combined hepatocellular- I AZH T} (5, 6).

cholanglocarcmoma cHCC-CC)& 722 =% LHOﬂ ZHA) g5 =gt 01 27} QAW cHCC-CC= HCCY CC
TOET} G ERS EA 0 AT 9= Quby o vlE] oz ymn O oo EF AL Aot =e
Zrere] o P A Z3el wEt 1-14.2% % ‘%}’%*%0] O AES Holi, ‘?é*?ﬂ A ZC*—J A77F A4, 824
gttt (1-3). 19039 of] Wellsgofl 93 A5 Hil H o]F o} F=d Hol7} vju4] &2 A7} wol o Y

o] Eol The Thoke Bt APt 9lo] $taL, 1 A
7} oo chobe g o] W gl

Heg Aoz “Biphenotypic’st T¥oE &HA
oo A 1 2ATA Qe BRI U
A2 e Zo] 37b4 FER BEHI YT A
A, 7+ (hepatocellular carcinoma, HCC)¥ ©3¢
(cholangiocarcinoma, CC)2 ZHA| 2 (hepatocyte) 2} &
A EZ (cholangiocyte) 2HE] 27 7] AL, shte] &

Fo ' FH Aeolgk= A, 4, HCCZF A5 e

B35l HHo] a0 g CCE WHolgitt= A Ay 7+
"1]49} GHAE FSo 2 B3} 7153 hepatic stem/
progemtor cells (HPCs)7F HPC E4J< 711 HCC¢ CC

2 B3} "ok Ao] ). # o] HPCEStof theh A+
7} E4s) 23wl cHCC-CCollA] HPCS} §AFSH AlE
Eo| o] WHEHA 2010 World Health Organization
(WHO) E20)A] “cHCC-CC with stem cell features”
e M2 ofgol 71 H At (4). @A cHCC-CCY
WHOEZ(2010)= t}23} Zt} (Table 1).

“Classic type”2 82 Ql HCCe CC7} & F4olA
B wjolm, 2472 WY 27 313t HAME hepatocyte
Hol¢} cholangiocyte Ho| & W& R& wf WTo] 7153t
T}, o]of ¥l cHCC-CC with stem cell features= F&
HPC E4& 71K SYMZEE o] Fo & of $tt}. cHCC-
CCYl A At 1% ok, AA7HA] Bl §74 7
o] NI E = 30% &8 EolE+= 80%0°|4, 18l CT
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Holgt= B9k HCCSF CCol &7 Axe] o&s
eItk 37} 9ltk. Jejt o) thiRo] Fapy
Tola, & A Ado] o] Adsta] g2 A 8E W
= 7ﬂ o 7} Ul]j—l: A o] xPxHx4 z‘s:} ﬁl—r(compoundl ng
factor)i 24E P 7Fsdol wof AYT A TE A58}
7] AEH (2, 7-9).

£ F4 A= cHCC-CCY H4tatth3# 4 (computed
tomography, CT)¥} 27|34 %9/ (magnetic resonance
imaging, MRS $4 02 G4 2748 Aesta, A7t

¢

l‘l

A BiH 011301] gk A&E5S& &8t cHCC-CCO
oigt oJ3i & =& & A AdES woli, A& HHE A
Table 1. Pathologic spectrum of combined

hepatocellular cholangiocarcinoma based on the
current WHO classification (2010)

cHCC-CC Main types Subtypes
WHO cHCC-CC,
classification Classical type

cHCC-CC with Typical

stem cell features
Intermediate
Cholangiolocellular

Note. WHO = World Health Organization, cHCC-CC =
combined hepatocellular cholangiocarcinoma
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A4t FIEt

CHOC-CCE F7H4¢) 2A3hs QAR ol2ol4 9o
B2 HCCS CO7t EFHAY &3 GHO2 Uet
U BY S 913, HCCU CC2 fARHA Hol7] = 5,
Fogo] 7 A BIE 83 714 A8 o
wet ohe chpshA B 4 9lo] £4 W 9 ek 7
e njS of3r} (10-13). TRl % i) §88 Ao
2| 4 oA aSo] EARTY.

F0% 29 YA BAHOE AT E5E FE 2
Aol Hil Heled], L#@EE cHCC-CCx= HCCAH

-
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H W7 2FFEoNA B0l Hal, AA7|A A
7 (washout)e 4 ZRto] AxA] BTtal g $A]
T (Fig. 1), 434+ CCY Hol HAR 2 (peripheral
enhancement)& Ho|1l 4 H= AP S HolAY
A2 ZdeE WRE P34
o] ol A7t BTt (14, 15).

IUA 7 2FS HAAF W) Gadoxetic acidZ2 2%
3t MRIZ &3] Atgshet], CCe gutyo g 208 7hg
% 7] (hepatobiliary phase, HBP)ol| A A4 7H2o] &
Gl AR 2 S0 W] Holil, 7] 957
oA 2 A4S HYW HARE FF o2 A4S F
T2 Kol I (target) FEIE Holl}, cHCC-CCe 73
< o] FHj9 2QJ} v 2 FAF HET] 20| ¢F
Ho| A oFslA Helth(No or partial reversed target

29= HoJAM CCok A

Fig. 1. Surgically confirmed combined
hepatocellular cholangiocarcinoma
with stem cell features, intermediate
subtype (Hepatocellular carcinoma
predominant-90%) in 58-year-
old man. A. On arterial phase of
gadoxetic acid-enhanced MR T1-
weighted image, entire mass
(arrow) demonstrates strong
arterial enhancement like HCC in
segment 7. B, C. On axial diffusion-
weighted image (b=800) (B) and fat-
suppressed T2-weighted image (C)
demonstrates high signal intensity.
D. Hepatobiliary phase T1-weighted
image showing signal defect.
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Fowler 5ol &Js}H 10d5¢ & A cHCC-CCE A
02 @4 Add A= B 2999 $Alom, CCE
QA UY 397t HCCE A=Y A9-HTh gk,
A7]0] cHCC-CCE CCRRFE s W= A2 =7t
& 2% 9lrka 243 183 cHCC-CCX 8& CCet
FAHA dabd dAE 23t & o 23 (radical)
O Sasfof hal dHA Qlof, 25 UE A7 AY
& Aok sh= HCCoel ¥4 7ol AAZ o F838)
o} AFskdeh (5). 13U A= F& HCCY A&l B
2 cHCC-CCY] A9oll= A¥H HCCY ¥/ 273
o9 AR SPELE Zhds] W7 o] g mie- o]yl A
Z}3it}, o] =80 79| peripheral enhancement
cHCC-CC9] 71 dRbAQl Aol o, I =7
SN FAEYY Y 1o 3o wtapd (5 7)o o}
Y BY 29S Holoprt A 7o) FAFE 29 (central
enhancement) & z}50] Z w(fill-in)| %o gL
cHCC-CC#A}LE] 30%o| AT Hthal stQiTH(17, 18).
CCx FHY] A2 7HEWE AT R Qg JHEHEE
o] o] FAE =, F TYY 79 FEEEe] I o
o] &9 E%Y(lobular) &2 &2 EF(wavy) 5de K

rlr
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olAl E=dl (19-22) Wl cHCC-CCY 7V &3 9%
9] Fel= E413 (irregular) 3tth= o] MR g/l A
Edolet stglen, CC7t o 7]olA oFgt AR =
4& Holu, cHCC-CCe 73t AR 2Y(strong rim
enhancement)S HQIth= HEL Pdo] =20 & 4
9Jthar skt (Fig. 2) (16).

HA] CCY ofF(subtype)oZ EF HUH
cholangiolocellular type (CLC type) 7Hg &9
WHORF)A ¢cHCC-CCY stem-cell subtype & 3t
Z A 85 T3k A stem-cell featureE 7} cHCC-
CCY ¥ & Alds] He&E d+= A9 gley CLC
type ThE subtypes HU Jtizoz g3 osta] &
Zo| Wol AdHA Q= UL LFEE H|Eo|Ho|tt.
H733keh 22 whg 1HES 7H 79 HCCS f-ARSHAl
Hol|AWt (Fig. 3), HPC7} H2 7 AR | A3t T%
o] 2% Al CCe QAFet 27] Ewl7] 297 CCY SA
St 2147712 HAR 20| Btk CLC types 72
3 e b 22 9 4 dtke FEE0 YA (Fig.
4) (23-26), AR o] 2% A =& F AAA
el A JEAH I stem-cell subtypego] gt g=
oz HETE LA HWe F B Fol 13y
olof AEA o g o EFS & 5 YA Fu AL

HMH @44 24 9A Ao E2& & 4 =d 1

A

B

Fig. 2. Surgically confirmed combined hepatocellular cholangiocarcinoma with stem cell features, intermediate
subtype in 67-year-old man with liver cirrhosis mimicking intrahepatic peripheral cholangiocarcinoma. A. Arterial phase
of gadoxetic acid-enhanced MR T1-weighted image shows strong and irregular enhancement (short arrow) in the
peripheral portion of mass of segment 7. B. Hepatobiliary phase T1-weighted image demonstrates homogeneously
dark signal intensity without reversed target appearance (long arrow).
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W 2 g AU, 2 el EF(retraction)? o 4 240] UAY F % 2 Y Ado] o e uf, F
A AW (lymph node involvement)o] QUL 7Hg gt  FEAALS; FAFo] 4] & w AEZAT cHCC-CC
(pscudocapsule)o] §1& W, CCLF HCCRT Wleh 8% & 328 47 2 4 2tk (5). 47] A cHOC-CC
Aol 918 1 & T cHOC-CCE 23] & 43It 6, € 4, 94 43 ool e mAe flgeel
15, 24). (risk facton) & A AFH =EES 7|22 3] H)s}

FTEHEAA] Flo] @ IS YIREE Fol= d ) (Table 2).
Tgo] © 4 9=t cHCC-CCE: 9wrA<el H
CA 19-97} =11 CCHU}= AFPo| &gttt Igjnz o

A

Fig. 3. Surgically confirmed combined hepatocellular cholangiocarcinoma with stem cell features, cholangiolocellular
subtype in 45-year-old man with liver cirrhosis by chronic hepatitis B. A. Arterial phase of CT scan demonstrating
heterogeneous enhancement (arrow) in segment 5 of cirrhotic liver. B. Delayed phase CT scan showing washout with
capsular enhancement like HCC.

A B

Fig. 4. Surgically confirmed combined hepatocellular cholangiocarcinoma with stem cell features, cholangiolocellular
subtype in 45-year-old man A. Arterial phase of gadoxetic acid-enhanced MR T1-weighted image shows peripheral
strong and irregular enhancement (arrowhead) in the peripheral area of segment 7/8. B. Delayed phase demonstrates
persistent enhancement (arrow) like cholangiocarcinoma.
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Table 2. Imaging features and risk factors of prognosis after hepatic resection

Imaging Features

Risk factor
After hepatic resection

Tumor

Peripheral strong enhancement -

No or partial reversed target appearance’ -

Ancillary findings

Tumor size
TNM staging”
Tumor resection*

Hepatic surface retraction -

Less frequent bile duct dilatation -

Major vascular thrombosis o]
Lymph node involvement o]

Underlying clinical condition

Underlying chronic hepatitis or liver -
cirrhosis

Discordant imaging and tumor marker elevation -

Note.- "= on hepatobiliary phase of MR imaging using gadoxetic acid. *= statistical significant on multivariate analysis

of =

cHCC-CCY 9|¥+= HCCY CCo H]3] £ s,
3 olfe AY HREY dFE0] Tl T A
o7} A& Weigtal, & A ETe] o3l AEsA|
G RS e BT grhe Ao FAA 9 A
(compounding factor) 2 2r4 & 7Hs/do] Eof F&
g A S5 d538h7] o HH (2, 7-9).

AA7HA HiE B AFolME dAR F 7= o
EEth 1 F sfus HCCE CCofl M) o %7} vhme}
© FAAE 1 ol = B FFol B AFS HolAY,
A A FFY 277 A4, Aoy HZd Mo
7F vl E7] wizelgtal 3ttt (7, 27, 28). THE sh+=
cHCC-CCY] 9&7 HCC CCel F7tol Yx|sttt= A
o|t} (29).

22l Yin o] AJ3e vl a4 o2 (103%) Aol A
cHCC-CCZ IHEAIE A W FA& tide=
Aol A, ZH EAE AJ3F HCCS CC At} 242 H]
3L 3T, HCCS frAksHAl E7d Hl&ol w3k, Hy
HaAp o] Ay 71738 @) @okom, JHiA o2 AFP
o] E¢te HCC l“i‘i}b Sotth. CA19-9¢} |t /57, 71

23 YJubd ¥ 58 CCY fAkst o tixl2 HCC
9} CCO 27 AR HIEE Kt} 1 3,59 OS: 242t

73.9%, 414%, 7181 36.4%8A4 HCC, CCEa} H]a A
o|&= HCCY CCel &7+ A% Yt} o Zo) S 7]%]
L gEedont FU 7], ubd Fu, B WY,
TNM, &% 7t A So|H, thAZF 3|4 (multivariate
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analysis) % TNM3} 2|4 7F A7} H3 o2 &
g ASE lol7] Y3l 4R £4[Small size(<5 cm),
the Child-Pugh A grade subgroup, the TNM I stage
subgroup, and the Edmondson I-II grade subgroup]<
SENT FYLol et Al TS vl & ), cHCC-
CCx HCCE AA| A&7)7Hoverall survival, OS)a} F
W A Z(disease free survival, DFS)o] ¢lo] A& §-9J3t
#ol7k Qiglont, CCst HaL A EASHE 02 o5
ST 1A 7] TNM H7]= o] %o vl =3t =
9 9= QAA}(strong independent predictor) T} (29).
I T2 F 2 Bo)Al= WHO classification®l] wheh
54 case®] cHCC-CCE 714 5019 A& Aoz B
X8y Y2717 (progression-free survival, PFS)¥} overall
survivalg 2430 classic feature?} stem cell

featureE 7Hd & & Atololl &Jn] Qle &AL geH,
R I3 E A7 & 5 388 A& ALRHT (30).
4 B

cHCC-CCE: T71A9] RAFH QAR o]Fo|x] Qo
o HCCY CC7} THEAY FESE 2R YE
U 2 $% Q13 HCCY CCE §AFsHA Hol7|x 8t
o, 249 A7 AZ -%}E a8 7|4 7HAgke] A
Tof wet mie odstA HY 4 Qlof & A A4 A

2 e i< ot 1L} chc CCe Astal &+
&t HAH 29 (strong rim enhancement)& Ko AL,

n



KJAR

Korean Journal of Abdominal Radiology

gadoxetic acidZ 2YG3s MR’ HBPOA £F 4159

Ho o2 §2 4z N

o

N
—_

ox rlo

571—0]

@A oFstAl HA 4 Stk A, o27HA
AEHE, 195 FFEAAG Gl 24

0.

El:‘., o, 2 0

1E o of
X o2
-l
ok
Ol

)
1o
4
T c
e
ms
b
ik
o
o "
o
)
o
Rl
)
2
)

(compounding factor)E°] &3] A&t T E oS3t

= olg e, AT d7es

e
=2
do
ﬂ
ol
rlr
l
o
fu
H
o,
L
ok
4o
5

rlo
o
N
)

ot
L3
)
ARSI

obx
b
D
2 i
iih)
e
=
O
O
o
e
Q

a2 s},

72

. Singh S, Chakraborty S, Bonthu N, Radio S, Hussain SM, Sasson

A. Combined hepatocellular cholangiocarcinoma: a case report
and review of literature. Dig Dis Sci. 2013;58(7):2114-23.

.Jarnagin WR, Weber S, Tickoo SK, et al. Combined

hepatocellular and cholangiocarcinoma: demographic, clinical,
and prognostic factors. Cancer. 2002;94(7):2040-6.

. 0'Connor K, Walsh JC, Schaeffer DF. Combined hepatocellular-

cholangiocarcinoma (cHCC-CC): a distinct entity. Ann Hepatol.
2014;13(3):317-22.

.Roskams T. Liver stem cells and their implication in

hepatocellular and cholangiocarcinoma. Oncogene.
2006;25(27):3818-22.

. Fowler KJ, Sheybani A, Parker RA, 3rd, et al. Combined

hepatocellular and cholangiocarcinoma (biphenotypic)
tumors: imaging features and diagnostic accuracy of
contrast-enhanced CT and MRI. AJR Am J Roentgenol.
2013;201(2):332-9.

. Nishie A, Yoshimitsu K, Asayama Y, et al. Detection of

combined hepatocellular and cholangiocarcinomas on
enhanced CT: comparison with histologic findings. AJR Am
Roentgenol. 2005;184(4):1157-62.

. Lee JH, Chung GE, Yu SJ, et al. Long-term prognosis of

combined hepatocellular and cholangiocarcinoma after
curative resection comparison with hepatocellular carcinoma
and cholangiocarcinoma. J Clin Gastroenterol. 2011;45(1):69-
75.

. Liu CL, Fan ST, Lo CM, et al. Hepatic resection for combined

hepatocellular and cholangiocarcinoma. Arch Surg.
2003;138(1):86-90.

.Tang D, Nagano H, Nakamura M, et al. Clinical and

pathological features of Allen's type C classification of
resected combined hepatocellular and cholangiocarcinoma:

20.

a comparative study with hepatocellular carcinoma
and cholangiocellular carcinoma. J Gastrointest Surg.
2006;10(7):987-98.

.Yoon SH, Lee JM, So YH, et al. Multiphasic MDCT

enhancement pattern of hepatocellular carcinoma smaller
than 3 cm in diameter: tumor size and cellular differentiation.
AJR Am J Roentgenol. 2009;193(6):W482-9.

. Shetty AS, Fowler KJ, Brunt EM, Agarwal S, Narra VR, Menias

CO. Combined hepatocellular-cholangiocarcinoma: what the
radiologist needs to know about biphenotypic liver carcinoma.
Abdom Imaging. 2014;39(2):310-22.

. Kim SA, Lee JM, Lee KB, et al. Intrahepatic mass-forming

cholangiocarcinomas: enhancement patterns at multiphasic
CT, with special emphasis on arterial enhancement pattern-
-correlation with clinicopathologic findings. Radiology.
2011;260(1):148-57.

. Kim KE, Park MS, Bentley-Hibbert S, et al. Hepatocellular

carcinoma: clinical and radiological findings in patients with
chronic B viral hepatitis and chronic C viral hepatitis. Abdom
Imaging. 2012;37(4):591-4.

. Fukukura Y, Taguchi J, Nakashima O, Wada Y, Kojiro M.

Combined hepatocellular and cholangiocarcinoma: correlation
between CT findings and clinicopathological features. ]
Comput Assist Tomogr. 1997;21(1):52-8.

. de Campos RO, Semelka RC, Azevedo RM, et al. Combined

hepatocellular carcinoma-cholangiocarcinoma: report of
MR appearance in eleven patients. J Magn Reson Imaging.
2012;36(5):1139-47.

. Hwang J, Kim YK, Park MJ, et al. Differentiating combined

hepatocellular and cholangiocarcinoma from mass-forming
intrahepatic cholangiocarcinoma using gadoxetic acid-
enhanced MRI. J Magn Reson Imaging. 2012;36(4):881-9.

. Ebied O, Federle MP, Blachar A, et al. Hepatocellular-

cholangiocarcinoma: helical computed tomography findings in
30 patients. J Comput Assist Tomogr. 2003;27(2):117-24.

. Aoki K, Takayasu K, Kawano T, et al. Combined hepatocellular

carcinoma and cholangiocarcinoma: clinical features
and computed tomographic findings. Hepatology.
1993;18(5):1090-5.

. Maetani Y, Itoh K, Watanabe C, et al. MR imaging of

intrahepatic cholangiocarcinoma with pathologic correlation.
AJR Am J Roentgenol. 2001;176(6):1499-507.

Fan ZM, Yamashita Y, Harada M, et al. Intrahepatic
cholangiocarcinoma: spin-echo and contrast-enhanced
dynamic MR imaging. AJR Am J Roentgenol. 1993;161(2):313-

Korean J Abdom Radiol 2017;1:67-73



7.
Choi BI, Han JK, Shin YM, Baek SY, Han MC. Peripheral

KJAR

Korean Journal of Abdominal Radiology

carcinoma of the liver: imaging findings. J Comput Assist

21. Tomogr. 2009;33(5):682-8.
cholangiocarcinoma: comparison of MRI with CT. Abdom  27. Yano Y, Yamamoto J, Kosuge T, et al. Combined hepatocellular
Imaging. 1995;20(4):357-60. and cholangiocarcinoma: a clinicopathologic study of 26
22. Lim JH. Cholangiocarcinoma: morphologic classification resected cases. Jpn J Clin Oncol. 2003;33(6):283-7.
according to growth pattern and imaging findings. AIR Am J  28. Koh KC, Lee H, Choi MS, et al. Clinicopathologic features and
Roentgenol. 2003;181(3):819-27. prognosis of combined hepatocellular cholangiocarcinoma.
23. Asayama Y, Tajima T, Okamoto D, et al. Imaging of Am J Surg. 2005;189(1):120-5.
cholangiolocellular carcinoma of the liver. Eur J Radiol. ~ 29.Yin X, Zhang BH, Qiu SJ, et al. Combined hepatocellular
2010;75(1):e120-5. carcinoma and cholangiocarcinoma: clinical features,
24. Fukukura Y, Hamanoue M, Fujiyoshi F, et al. Cholangiolocellular treatment modalities, and prognosis. Ann Surg Oncol.
carcinoma of the liver: CT and MR findings. J Comput Assist 2012;19(9):2869-76.
Tomogr. 2000;24(5):809-12. 30. Akiba J, Nakashima O, Hattori S, et al. Clinicopathologic
25. Komuta M, Govaere O, Vandecaveye V, et al. Histological analysis of combined hepatocellular-cholangiocarcinoma
diversity in cholangiocellular carcinoma reflects the different according to the latest WHO classification. Am J Surg Pathol.
cholangiocyte phenotypes. Hepatology. 2012;55(6):1876-88. 2013;37(4):496-505.
26. Motosugi U, Ichikawa T, Nakajima H, et al. Cholangiolocellular
Abstract

Combined hepatocellular-cholangiocarcinoma (cHCC-CC) is a primary liver cancer with histopathologic
features of both hepatocellular carcinoma and cholangiocarcinoma. As cHCC-CC has been associated with poor
outcomes, accurate diagnosis and proper treatment planning for patients are considered to be important for
improving survival. However, preoperative diagnosis of combined hepatocellular-cholangiocarcinoma tumors
based on imaging features is accurate in the minority of cases. In this article, we reviewed the recent concepts
of cHCC-CC focusing on their radiological findings and prognosis. Awareness of imaging features and prognosis
of cHCC-CC is critical for accurate diagnosis, prediction of outcome, and appropriate treatment options for

patients.
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Clinical Impact of Non-Hypervascular Hepatobiliary
Hypointense Nodule on Gadoxetic Acid-Enhanced MRI
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Case 1. stristmgel 24

F/73
Chief complaint: ZAZAZXIA O| A ATA

Abdomen CT

Liver MRI

TIWL_IP DWI ADC

3 min HBP
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Answer
Solitary necrotic nodule

Discussion
Pathologic finding: Completely central necrotic core surrounded by a hyalinized fibrotic capsule containing
collagen and elastin fibers with inflammatory cellular infiltration
Etiology: Uncertain, traumatic, sclerosing hemangiomas or previous parasite infection
CT findings:

- Usually small solitary lesion(<3 cm)

- Right lobe > left lobe

- Subcapsular location

- Lack of enhancement on all dynamic phase

- Complete regression or progressive diminution in size during follow-up

- Evolution toward calcification

78 Korean J Abdom Radiol 2017;1:77-78
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Case 2. M2rhstuHel ZE7F

M/82
Chief complaint: 25| Z74= liver mass
Laboratory finding: HCV Ab (+), CEA 2.2 ng/mL, CA 19-9 14.7 U/mL, AFP 2.0 ng/mL, PIVKA 19 U/mL
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Answer
CK-19 expressing HCC

Discussion

Cytokeratin 19 (CK-19)& EpCAM, CD1333} B£0] hepatic stem cell (progenitor cell) o] && %= markero|t}. &
149l HCC oJn] E3}¥ hepatocyteol| A WAYSIEE hepatic stem cell markerE T&sHA] gkt F o] &
d3h= HCC7F EAlE QAL o] & “stemness’ related marker expressing HCC 2 &3t} CK-19 expressing HCC
+ o|A9 & FTFE microinvasion} fibrous stroma”z} T &3, A& o] o} Y & Helth JFolr+=
persistent £ progressive enhancement& % 0|11, non-expanding morphology, “stemness” related marker& %
#3514 ¢k= HCCHT} nodule-in-nodule appearance’} B E& A0 & X% ] Qlt},

80 Korean J Abdom Radiol 2017;1:79-80
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Case 3. MEztAagel 219

F/66
Chief complaint: recurrent abdominal pain (RUQ, periumbilical, LLQ) and diarrhea
Laboratory finding: within normal limits

Comparison of Initial and Follow-up Images
2013-03-06 2016-05-20
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Answer
Phlebosclerotic colitis

Discussion
Ischemic bowel disease is a heterogeneous group of disorder. Often evoked by arterial thromboembolic disease,
but disturbed venous return may also result in colitis. Exclusively observed in the Asian population. Rare condition
associated with the sclerosis and calcification of the mesenteric venous wall. Preferentially involves the right
hemicolon; gradually increased and progresses in the caudal direction. Clinical course is relatively chronic. Common
symptoms are nonspecific abdominal pain, diarrhea or blood stool. The severe venous calcification in imaging is
specific to phlebosclerotic colitis. Pathology may reveal various degrees of occlusion of the affected venous lumen.
Fibrotic degeneration of the venous walls and submucosa of the colonic wall.
Etiology: Uncertain. Not due to secondary change such as right sided heart failure or portal hypertension.
Phlebosclerosis of in the tributaries of SMV results in disturbance of the normal venous return from the right colon
with secondary ischemic colitis.
Several studies have reported the association with the long-term use of herbal medicines.
CT findings:

(1) Multiple threadlike calcifications along the right hemicolon at radiography.

(2) Thickening of the colonic wall with calcifications along the colonic wall and of veins near the SMV trunk at CT.

(3) Disappearance of semilunar folds, luminal irregularities, rigidity, narrowing, and thumbprinting in the right

hemicolon at barium enema.
(4) Narrowing of marginal arteries with tortuousity of veins along the vasa recta at angiography.

82 Korean J Abdom Radiol 2017;1:81-82
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F/67
Chief complaint: severe abdominal pain
Laboratory finding: within normal limits

Korean J Abdom Radiol 2017;1:83-84 83
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Imaging Findings
- Segmental homogeneous enhancing wall thickening of distal ileum.
- Enhancing infiltrative mass along the small bowel mesentery.
- Multiple enlarged mesenteric lymph nodes.

Korean Journal of Abdominal Radiology

Answer
Primary myeloid sarcoma of ileum

Discussion
B =8+ Acute myeloid leukemia (AML)2] W2l o] ¢l Ao A ileum @ mesenteryd] primary myeloid sarcoma

7} 85l o o] & AMLo| st S8, Myeloid sarcoma+= myeloblasts, immature myeloid cellsZ o] Fo{%
extramedullary tumorg &3} granulocytic sarcoma, chloroma 5o 2% 3. AML 59| EqsHy gyt 27|17
B W& 4 Qlom B 29 Zo] AMLo| Wistr] A Ay = 5415 primary myeloid sarcomag}t & Myeloid
sarcoma =9 -?4743'4 HH 2 oF 7% T2 TEH, JFH F Ao LIRFIEE LAY, 9439 granulocytic
satcoma®] CTAZE B8 vz} o}, o F miet ulo] w2 i H%, 23, 924 F0) 5 ke Fel2 1Y
G917, 2o o)1 Hush ol A wF, 4 Fr) 273§ AVEE et Fachs EAFH B
o

.
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Case 5. 1aicfstn 22Hel Ay

M/62
Chief complaint: lower back and right flank pain (onset: 1 month ago)

Precontrast Arterial T2WI
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Imaging Findings
- Mass-like irregular wall thickening of the gallbladder (GB)
- Irregular, vascular mass in the GB or GB fossa

Korean Journal of Abdominal Radiology

Answer
Extramedullary plasmacytoma

Discussion

Extramedullary plasmacytoma (EMP)+= underlying plasma cell myeloma (PCM) & #H&E o] = EgFoZ
Uehd 4 Ql+= rare entity Y. EMPE] 7P &3 Q)%= head and neck region, 2+ upper aerodigestive tract
¢, 1 dof| GI tract, liver, peritoneum, endocrine gland, lymph node, skin & involvement & 4 9J+=6l, GB
involvement:= W% rare 3}, A 2714 5719] case 183l PCMY} AHEH 1719 case7} BIE %S, GBY EMP=
acute cholecystitis, biliary obstruction®. 2 Uehd £& Q131 /0] 9l 4% 5.

References
1. Hwang DW, Lim CS, Jang JY, Lee SE, Yoon SO, Jeon YK, et al. Primary hematolymphoid malignancies involving the extrahepatic bile
duct or gallbladder. Leuk Lymphoma 2010;51:1278-87
2. St Romain P, Desai S, Bean S, Jiang X, Burbridge RA. Extramedullary plasmacytoma of the gallbladder diagnosed by endoscopic
ultrasound fine needle aspiration (EUS-FNA). J Gastrointest Oncol 2015;6:E7-9
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o
2ye
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Case 6. 1@ichstn 124

M/46
Chief complaint: palpable mass in the left abdomen (onset: 2 weeks ago)

After pigtail catheter insertion in the cystic portion of the mass
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Answer
Desmoid-type fibromatosis

Discussion

Fibromatosis= 37| superficial?} deepS. 2 U= 4 31, deep fibromatosisi= desmoid-type fibromatosis &=
+ desmoid tumor 2tal% 5l B EEA Qx| we} thA| abdominal wall, intra-abdominal, extra-abdominal 2
B73 4 Ut} o]+ fibrous soft tissue proliferations EF O & sl= EF mesenchymal neoplasme]il, locally
aggressive growth®} frequentdt recurrenceE X1tk Desmoid-type fibromatosis®] cystic change= ¢ =27
H37t Eof e (1-3), E1E AO|AEL thRE F37)7F ZoH (10cm ©]3}) pancreatic B+ mesenteric cystic
tumor®] Fe2 YEPGTE Tan 52 desmoid-type fibromatosis®] ©|2{3t cystic change”} spontaneous tumor
regressionat AT o] LEME 4= lTal 81l=H], spontaneous regression estrogenic stimulation®] withdrawal
oJu}t superimposed infection &= compromised vascular supplyol] ¢ secondary infarction®] 232 Yeld 4
Atk (3). & Alo]29] BAf= IR} AL, superimposed infection®] evidence?} 17| W&ol compromised vascular
supplyoll &8t secondary infarctionol] 2|8t 7S s B 4= QAT o] E3F 2 Alo] A9 extensived] cystic
changeE& A3l7|= oHE Ao 2 FZ4ET) A8+ surgical excision©] AT recurrence rate”} 15-30% J =2 H|ul
A ),

References
1. Ko SW, Lee JS. Mesenteric fibromatosis with spontaneous cystic degeneration: a case report with US and CT findings. J Korean

Radiol Soc. 2002;46:179-182.

2. Hsueh C, Lin CY, Huang YC, Ho SY, Lee KW, Liu CK. Desmoid mimicking cystic pancreatic lesion: a case report. J Radiol Sci.
2014;39:91-95.

3.Tan CH, Pua U, Liau KH, Lee HY. Mesenteric desmoid tumour masquerading as a fat-containing cystic mass. Br J Radiol.
2010;83:2200-203.
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Case 7. M2Chstuwel A

F/60
Chief complaint: incidental hepatic mass found during treatment for pneumonia

Precontrast Arterial

Precontrast Arterial Portal Delayed Hepatobiliary

r

T2WI Heavily T2WI
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Answer
Primary hepatic neuroendocrine tumor, grade 2

Discussion

Epidemiology: Extremely rare. Female>Male, in middle age.

Symptom: May be an incidental finding or can present with severe symptoms, including abdominal pain because of
a palpable epigastric mass.

CT findings: Solid (60% of cases), partially solid with cystic areas (25% of cases), mainly cystic (15% of cases). May
demonstrate peripheral enhancement but enhancement pattern shows diversity, internal necrosis or hemorrhage.
MR findings: Low SI on T1-WI, high SI on T2-WI. Low ADC, marginal ring enhancement.

90 Korean J Abdom Radiol 2017;1:89-90
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Case 8. Tz{Cistm oratel %[0l

M/51

Chief complaint: abdominal pain, fever

History: acute myeloid leukemiaZ chemotherapy A& B3
Laboratory finding: absolute neutrophil count < 500/mL

T2WI T1WI Contrast enhanced T1WiI

CT image after 18 days
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Answer
Abdominal aspergillosis

Korean Journal of Abdominal Radiology

Discussion

g 7 2R &L, ZrolA] = Aol A] padl e £4 S T i L 72 o Ho| oA H ShajofA|
/\1 Z A0 F2 ?ﬂﬂr’“%’%?l FHE2 B T 735 H (pseudoaneurysm) & FAdsHAL B4 7o REZH
¢ I AHinfarction)E Yo7 = B0 E & A7|3 = A7) Yol o 719] 22 54 4T 735U HFE 4

aﬂa}% Z?;J 0 7(1- 0194;]':]['
CT findings:
1. Infarction in solid organ or bowel
2. Perforation of bowel or vessel secondary to vascular thrombosis or pseudoaneurysm
3. Multiple low-attenuating lesions of solid organs presenting as abscesses
4. Severe concentric bowel wall thickening mimicking typhlitis
5. Diffuse or nodular infiltration of peritoneum
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Case 9. AM=2rhstmegl ojAtol

M/41
Chief complaint: 712 AZI0|A 2015| &AE
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Answer
Calcifying fibrous tumor in pancreas

Discussion
Calycifying fibrous tumore= =&, ¥¢lo] 283t FdF3 o, EAZ O E dense hyalinized collagenous tissueZ
o]Folx 9lom psammomatous or dystrophic calcifications¥} lymphoplasmacytic infiltrations g8} ¢Q10]
e WA Bk ot HANH 2 Xgo AN WYsH W Tel s BRIt T o771 ik,
F2E A9 ARZHOIL F, B ol WARTH FeiA glon] B ol MAsHs A9 ujs =Bk
Imaging findings:

1. Solitary well-circumscribed solid mass

2. Multifocal laminated or amorphous calcifications

3. Delayed, heterogeneous enhancement pattern

4. Dark signal intensity on T2WI

References
1. Jo BJ, Yoon SW, Ahn HJ, Kwon SW. Imaging findings of calcifying fibrous tumour of the liver. Br J Radiol. 2011;84(998):e31-4.

2. Giardino AA, Ramaiya NH, Shinagare AB, Jagannathan JP, Stachler MD, Raut CP. Case report: Calcifying fibrous tumor presenting
as an asymptomatic pelvic mass. Indian J Radiol Imaging. 2011;21(4):306-8.

94 Korean J Abdom Radiol 2017;1:93-94



Case I(] AR

ISSN 2586-1719 Korean Journal of Abdominal Radiology
Korean J Abdom Radiol 2017;1:95-96

Case 10. oi=sH<2l o|”A

F/30
Chief complaint: 28 £F, H|H 4 2|
Laboratory finding: AST/ALT 227/378 |U/L, TB/DB 4.0/2.8 mg/dL, ALP 1646 IU/L

Initial MRI MRI after steroid trial for 8 days
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Imaging Findings

A. CECT shows wall thickening of proximal CBD and periductal soft tissue (arrow). B. MR T2-weighted coronal
image shows the segmental narrowing of CBD and IHD dilatation. The narrowing segment is short and shows
smooth margin. C-D. CECT and MR T2-weighted image after steroid trial for 8 days show marked improvement of
the ductal wall thickening, narrowing, periductal soft tissue (arrow) and IHD dilatation.

Answer
Isolated intrapancreatic IgG4-related sclerosing cholangitis

Discussion

IgG4-related sclerosing cholangitis (IgG4-SC)+= autoimmune pancreatitis® W% = 3 7F Wi,
cholangiography &7¢] primary sclerosing cholangitist} cholangiocarcinoma®} H]5:38}A Holu steroid &
of & ¥H&at= Aol F Age] & Ao]go|tt, IgG4-SC cholangiographyoll A E2ho] Q= )]0 ulet 75,
type [-& CBDY] o2& K¢ type 1= CBDE} IHD, type 1112} IVE hilar portiono]] g&Fo] ZHlg]o] gl 7 ot
Isolated type I IgG4-SC= T}E ofgof| H]gl] mj-9 =E31, pancreatic cancert} CBD cancer®t 70| o2& 797}
Bt} Isolated type I 1gG4-SColl thgt 2| Aol A 2 F& 2} 2ol 5785 32 SAto A serum IgG4 levelo] /o]
Ko, o] - steroid trial & F&Ho] T = Ao] Xeho] FQ3hchal sttt

References
1. Nakazawa T, Naitoh |, Hayashi K, et al. Diagnosis of lgG4-related sclerosing cholangitis. World J Gastroenterol 2013; 19(43):7661-
7670
2. Nakazawa T, lkeda Y, Kawaguchi Y, et al. Isolated intrapancreatic IgG4-related sclerosing cholangitis. World J Gastroenterol 2015;
21(4):1334-1343
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Case 11. oixcHstuel ofH|3|

F/44

Chief complaint: EF#2l ZAZl colonoscopy 0|A| appendix orifice tumor
History: 2001, 2004H = X2 IH&
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Answer
Endometriosis in appendix and cecum

Discussion
Endometriosis: Functional endometrial glands and stroma outside the uterine cavity

Pathogenesis:
1. Metastatic theory
Retrograde menstrual implantation
Vascular and lymphatic spread
Intraoperative implantation
2. Metaplastic theory
3. Induction theory
Epidemiology:
- Gl involvement occur in 12%-37% of patients with endometriosis
- Rectosigmoid > appendix > cecum > distal ileum
- Appendix: less than 1% of all pelvic endometriosis, 3% of Gl endometriosis
Pathology: Usually serosal but can eventually erode through the subserosal layers and cause marked thickening
and fibrosis of the muscularis propria
MR finding: Mushroom cap sign on MR
- Low signal intensity base of the mushroom: hypertrophy and fibrosis of the muscularis propria
- High signal intensity cap: mucosa and submucosa, displaced into the bowel lumen
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MM

Case 12. ZuMEztAmel xxy

M/68
Chief complaint: £& CT ZAL0IA =Xt AHX|&= 251

History: s/p Laparoscopic AR for rectosigmoid junction cancer
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Answer
Intrahepatic cholangiocarcinoma

Discussion
Imaging finding of mass-forming cholangiocarcinoma
- Relatively homogeneous mass with irregular but well-defined margin
- Frequently associated with dilation of bile ducts in the periphery of the tumor
- Vascular encasement without tumor thrombus
- Early ragged enhancement at periphery
- Late gradual centripetal enhancement
Capsular retraction and satellite nodules
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Case 13. ZuMEztAamel xxy

MM

M/68

Chief complaint: indigestion & abdominal pain and weight loss (5kg) for 2 months

Korean J Abdom Radiol 2017;1:101-102

T7/mm

14:0=:4
1:37

101



KJAR

Korean Journal of Abdominal Radiology

Answer
Coexistent TB and carcinoma in the ascending colon

1. Ascending colon: mucinous adenocarcinoma
2. Transverse colon: ulceration with granulomatous inflammation, suggestive of tuberculosis
3. Peritoneum and small bowel mesentery: metastatic mucinous adenocarcinoma by frozen biopsy

cancer

Discussion
Coexistent carcinoma and TB of colon
- Coexistence of TB & carcinoma is well documented in lungs, skin and larynx
- Rare simultaneous occurrence of the two in colon
- Chronic diseases like UC & Crohn's disease are known to predispose to malignancy, but the causal relationship
of carcinoma & TB in the colon is unclear
- Carcinoma predisposes to TB infection: disruption of the integrity of mucosal barriers and impairment in cell
mediated immunity associated with cancerous lesion
- Ulcerative lesions of TB as precursors of carcinomas: derived from a chronic TB inflammation with repetition of
erosion, ulcer and regeneration
- Clinical features of weight loss, constipation, occult blood in stool etc. and the radiologic feature of an extensive
IC region and ascending colon TB can mask a coexisting malignant process if not considered
- Barium enema: overt malignancy of colon with unusually long segment, particularly in the proximal colon

Reference
1. Sheikh MY, Yousuf AH, Khalid TR, Islam MU, Ahmed MN. Coexistent tuberculosis and carcinoma of the colon. J Pak Med Assoc.

1995;45(11):305-306.
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Case 14. ZuMEztAade Mz

F/73
Chief complaint: left lower abdominal pain, 2|5 US- large pancreatic mass (2015-09-25)
History: total thyroidectomy state (2008, papillary microcarcinoma)

Abdomen-pelvis CT (2015-09-30)

PET-CT (2015-10-12)
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Imaging Findings
- A 7.7 cm low density mass at pancreas body-tail
- Tumor invasion to spleen (about 10 cm)
- Tumor thrombi in entire splenic vein, short gastric vein, omental vein
- Hypermetabolic mass with diffuse FDG uptake

Answer
Leiomyosarcoma of pancreas with extensive tumor thrombus

Discussion
Rare malignant tumors of smooth muscle origin (most common primary pancreatic sarcoma)
0.1% of pancreatic malignancy: head (77.8%) > body > tail
Arise from smooth muscle cells of ducts or blood vessels within the pancreas
Age: 39 ~ 87, M=F,
Clinical presentation: abdominal pain, jaundice, abdominal mass, weight loss
1~30 cm (larger neoplasm: cystic degeneration)
Smooth muscle (actin, desmin: +), epithelial (EMA,CEA: -)
US: hypoechoic mass to normal pancreas
MR: isointense with skeletal muscle on TTWI, hyperintense on T2WI, heterogeneous Gd- enhancement
Follow up of pancreatic leiomyosarcoma: radical pancreatectomy (61%), highly aggressive neoplasm, metastasis
(> 50%, most common in liver), hematogenous metastasis to lung and skin, 47.8% died 3 months to 4 years after
diagnosis
Differential diagnosis:
- Neuroendocrine tumor, islet cell carcinoma: hypervascular, no pancreatic duct dilatation, delayed scan (solid or
ring enhancement)
- Pancreatic ductal carcinoma: rarely necrotic or hemorrhagic, older adults
- Solid pseudopapillary neplasm of pancreas: encapsulated solid mass with cystic or hemorrhagic foci, no septa,
range 2.5-20 cm, young women
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Case 15. ZuMEztAmel xxy

MM

F/69

Chief complaint: Zt7| &4 = cough and sputum for 3 weeks
History: s/p Right hemicolectomy for colon cancer (pT1NO)
Laboratory finding: CEA: normal
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Answer
Peritoneal and pulmonary (lung & mediastinal LN) sarcoidosis

Discussion

Sarcoidosis: Chronic, systemic, granulomatous disease of unknown cause
Can affect virtually every organ system in the body.

Sarcoidosis of abdomen:

Liver, spleen, upper abdominal or retroperitoneal LNs

Peritoneal sarcoidosis is rare.

Simple to bloody ascites with or without infiltration

Thickening and enhancement of subperitoneal space

Increased FDG uptake has been reported.
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Case 16. ZHMEztad

10

Siy

M

F/47
Chief complaint: palpable abdominal mass
History: G1P1L1DOAO (NSVD, 1996), s/p Myomectomy (2006, 2011)

2015-12-01
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TVUS (2015-12-07)

Imaging Findings

A 13.2 x 6.9 x 7.5 cm lobulated mass at Lt. midabdomen originating from small bowel or mesentery with internal
necrosis

Necrotic mass at Lt. anterior pelvic cavity connected to Lt. adnexa

Multiple myomas (up to 5.5 cm) of uterus with Nabothian cysts

Answer
Leiomyomatosis peritonealis disseminate

Discussion
Uncommon (1952- ), <200 cases, multiple nodules of varying sized in peritoneal cavity
Histology: fascicles of smooth muscle cells without mitotic figure or nuclear pleomorphism
(1) Metaplastic change and monoclonal growth in multifocal subcoelomic mesenchymal pluripotential cells
(2) Secondary to transcoelomic dissemination of a primary uterine leiomyoma
Hormonal stimulation: hyperestrogenic state (estrogen), progesterone, LH receptors
Imaging features: similar enhancement pattern to myometrium, hypo- to iso- on T2WI, isometabolic activity
(leiomyosarcoma: T) on PET-CT
DDx: Endometriotic nodule (T1 hyperintensity), peritoneal carcinomatosis, mesothelioma, tuberculosis, desmoid,
lymphoma
Treatment: not well defined
- Cessation of hormonal stimulus
- Gonadotropin releasing hormone (GnRH) agonist
- Surgical debulking: symptomatic relief
- Generally shows benign course
- A few cases: malignant transformation: leiomyosarcoma (10 cases)
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o

Case 17. =xghstn BHEl £|MHAH

M/74

Chief complaint: abdominal distension

History: duodenal ulcer perforation Op. (50 %), liver cirrhosis
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Imaging Findings
Ascites with diffuse/evenly thickened peritoneum and calcified peritoneal nodule
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Answer
Reactive mesothelial cell hyperplasia

Discussion

HuE Z7 €A gg. F& Aol Ho ischemic conditiono] AW th& AIA A3t (collagen vascular
disease, liver cirrhosis, underlying malignancy, etc.) ©] 9= Ao A ZF A7, AT 3= o JojA] Fojxl 2329
o] F&3| Wotop Weho] FAa A 4 Qlom, @dshy o 2t W4 o 21 mesothelioma®t 70| o2
W3t 0 2 = 1) presence or absence of invasion, 2) extent and cytoarchitectural appearances of mesothehal
proliferation, 3) immunochemistry (Malignant mesothelioma: EMA +, desmin -, GLUT-1 +, p53 +. Mesothelial
hyperplasia: EMA -, desmin +) 2] 7]%& 3} mesothelioma®t 7 o] 7}53t,

QRoIeH 27 Tl vl 918,

Reference
1. Henderson DW, Shilkin KB, Whitaker D. Reactive mesothelial hyperplasia vs mesothelioma, including mesothelioma in situ: a brief

review. Am J Clin Pathol. 1998;110(3):397-404.
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Case

ISSN 2586-1719
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ht x|

SHSiCistn A2
212 left hemianopsia, epigastric pain, nausea, poor oral intake

otol

ol

Case 18.

F/49
7|=||'J£|I'¢
Laboratory finding: serum B-HCG > 225000 mIU/mL

Chief complaint:

m

Korean J Abdom Radiol 2017;1:111-112



KJAR

Imaging Findings
o, ] T 7 52 2 G Ao
Mgt AT AL 28 S B |
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Answer
Metastatic, choriocarcinoma

Immunohistochemical stains: B-HCG, severe positive

Discussion
Nongestational extragonadal choriocarcinoma (H] °U~V§ H|AY V,\j 2uakoh)

O
(I o) AAAZ S 7 otel ZE, WA A e o mE %z%%, FHOY, 7 8
3, S oAl WS Felsk Hag v gk,

Z710] @8/ Mol & 3t F43] thE A7|= Hojste] At 2 At 28 £ E st 4 B-HCG $71&
Fhtsith,
References

1. Park SY, Lee DE, Park HJ, Kim KC, Kim YH. Retroperitoneal nongestational choriocarcinoma in a 25-year-old woman. Obstet
Gynecol Sci 2014;57:544-548

2. Sekine R, Hyodo M, Kojima M, Meguro Y, Suzuki A, Yokoyama T, et al. Primary hepatic choriocarcinoma in a 49-year-old man:
report of a case. World J Gastroenterol 2013;19:9485-9489
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Case 19. stacistu Yo o5

F/73
Chief complaint: lower abdominal pain and nausea
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Answer
Struma ovarii (50) with subserosal invasion of rectum

Discussion

SO is the mature ovarian teratoma composed predominantly or entirely of mature thyroid tissue filled with thyroid
colloid. It accounts for less than 1% of all ovarian neoplasms, and for 3% of all mature cystic teratomas (2, 3). It
is most common in the fifth decade of life, but the age range was wide. Most patients are asymptomatic, and the
symptoms and signs include abdominal pain, abdominal distension, palpable mass, and ascites (1, 5). Approximately
5% of SO are associated with thyrotoxicosis (3, 6). Most SO cases are benign, and approximately 5% of cases are
malignant (2).

Although imaging findings of SO are nonspecific, this tumor commonly represents as a multicystic mass with
smooth margins on CT and MRI. The cystic components usually represent as high density on precontrast CT scan
and solid components represent as strong enhancement after the contrast material injection. This mass is commonly
manifested as the multiloculated cystic mass with solid components along cystic wall or septa on MRI (4, 7-9).

Interestingly, our case was represented as a large isolated solid mass without perceptible multiloculated cystic
components on CT and MRI. The cystic content was mimicking tumor necrosis so this tumor was missed as other
ovarian tumor or subepithelial tumor originated from the rectum. However, this mass represented as hyperdensity
on the precontrast CT scan, strong enhancement after contrast material enhancement and hypervascularity on the
color Doppler ultrasonography. These imaging features were suggesting clues to diagnose SO. In addition, lkeuchi T
et al. reported calcifications along the thickened septa or cyst walls were frequent finding on CT images (7). In our
case, a few tiny calcifications were also noted.

Histologically, a SO consists of thyroid tissue composed of thyroid follicles, which show multiloculated cystic
masses on MR images (4, 8). Signal intensities of each cystic space may vary depending on the components within
the thyroid follicle. In particular, some of the cystic space may show low signal intensity on T1-weighted image, and
very low signal intensity on T2-weighted image due to thick, gelatinous colloid of the struma (7, 8)

References
1. Kempers RD, Dockerty MB, Hoffman DL, Bartholomew LG. Struma ovarii--ascitic, hyperthyroid, and asymptomatic syndromes. Ann

Intern Med. 1970;72(6):883-93.
. Young RH. New and unusual aspects of ovarian germ cell tumors. Am J Surg Pathol. 1993;17(12):1210-24.
. Roth LM, Talerman A. The enigma of struma ovarii. Pathology. 2007;39(1):139-46.
. Shen J, Xia X, Lin Y, Zhu W, Yuan J. Diagnosis of Struma ovarii with medical imaging. Abdom Imaging. 2011;36(5):627-31.
. Marcus CC, Marcus SL. Struma ovarii. A report of 7 cases and a review of the subject. Am J Obstet Gynecol. 1961,;81:752-62.
. March DE, Desai AG, Park CH, Hendricks PJ, Davis PS. Struma ovarii: hyperthyroidism in a postmenopausal woman. J Nucl Med.
1988;29(2):263-5.
7. Ikeuchi T, Koyama T, Tamai K, Fujimoto K, Mikami Y, Konishi I, et al. CT and MR features of struma ovarii. Abdom Imaging.
2012;37(5):904-10.
8. Joja |, Asakawa T, Mitsumori A, Nakagawa T, Hiraki Y, Kudo T, et al. Struma ovarii: appearance on MR images. Abdom Imaging.
1998;23(6):652-6.
9. Jung SI, Kim YJ, Lee MW, Jeon HJ, Choi JS, Moon MH. Struma ovarii: CT findings. Abdom Imaging. 2008;33(6):740-3.
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Case 20. =ZME] 2Lz

M/75
Chief complaint: pancreatic cystic mass2 2|2He F/U & &7E GB abnormality

DWI, b800
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Imaging Findings
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Answer
Enzymatic fat necrosis

Discussion
Lipaseo] &3t A|2jAh= tia A IR oA WA o)4dol| 3 Aol e w8 e BE & 54, #1, 1s}
A SolA = 34 4 ok

HAGFHNA B71= B0l QT A F4 284 AF Yol lipaseS /493 A17]aL, E/J3Hd lipase”t A%
22 Triglycerides®} fatty acids= E3lja] o 7|0l Zgo] & ZhiH ZrEH| ks d oIt
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Fluorescent lodized Emulsion for Pre- and Intra-Operative
Sentinel Lymph Node Imaging: Validation in a
Preclinical Model

Radiology 2015;275(1):196-204

MEZAYE Z5HE

ZrAEZ A (sentinel lymph node)S FYCZRE & greeno] M= FEHY oA (fluorescent iodized
THo| AHAOZ HjHE| L N M Y= Folth ZAF  emulsion)S TEYET, o]EHS 37]E 200nm Y]
Zdo] AA e 24 BHS B AAHZE A QR FoEN ApHS fABHEME 2 Eo|A rapid
o7} gltk= A& g 1 o T2 P50 washoutE WA shs &35 E=F 313l Lipiodolo]
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AHg3he ‘%“ﬂ O 2 AR (vital dye)tt SHLLEAE  dlo] o|HAS AT HHste] FAG &, CTE AHE3t
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W &3] ARgsheh], o' "?‘41}~ ARgslEEtE 7] AAZEe R WA E AlZsh high resolution real-time
=A< AghEo] 7] vpolth A& 5o, JAYEE 4 imaging)7t 7}——‘%-‘% =3t}

83 A2 TG FHF FAR & “‘3}‘371] AU,
& A7 W& 7FEE (rapid washout) $& Fof] ZA =
g grlelet FEE Ahe g7} of Hoh

IH of

B Q1L gATAY sjHatd oz B 2L Hjo
AAE 7HA AL oA ZAIE ZE O] H77L ek Aol
A8 4 Qe PPS st Aol Bholt. 74
o] AR 244 AP A ThE 4%
29 ZAHES Al H g 3 Utk 7HA S AIRTh Al
st 4 w4 A8 lipiodolE indocyanine

Copyright © The Korean Society of Abdominal Radiology

FHe, 2 A7 A2 2442 88 7}
fluorescent iodized emulsion& THEo] CTS
Aol A=A AN WS, 2HA Hs}
Fe 3 AL FH7HE & o= 7S
of concept ¥Lo|T}, E-]%Oi ] ae) 27
A A9 rapid washout
1% 9I5) 288 A0S G 4 9l
22 uigor gdny *g 2 627
&4 AR} ES 3] 0|20 A 5 9]

JH

[

N

~ — 0
i
Pk

>,
o

&l

X o

f
LN
gL
O
m@j
=
coy N
0 of
—O'L'L i) o
e e R o S
4 2 o & S

o
i g
N ok

5%
o

17



2016 Scientific Award

ISSN 2586-1719
Korean J Abdom Radiol 2017;1:118

KJAR

Korean Journal of Abdominal Radiology

Combined Use of MR Fat Quantification and MR
Elastography in Living Liver Donors: Can It Reduce the
Need for Preoperative Liver Biopsy?

Radiology 2015:276(2):453-64

MEChstuEel 233|

AR e A Hrhe SR H A o2k Qloh 3 - hepatic fat fraction (> 10%) ©]Au
s Belo] glom, ofF Yol FoiAe] SR L2 T A/ Ae A GF)E sttt 20109 19F
X e 27 ®EN 7 D oAHY 7l5)=F E 20139 1197kA MRIE A|33h Al@< (test group)oll
7¥et7] gt st W Eo] AFSEAL Ao e T 7 A ZAPA ARE 7SR 31%lS W] MR fat fraction
715 dES AdlMe JE T 715 2 oA 84 5 o] >58% ¢ B¢, LTI MR elastographyol A &7
o] AbgE =T, ol Agtolu 7 g3t 5o 7F A 8t liver stiffness valueZ} >1.94kPagl 79, Receiver
o|g WALy ofHtt ek HEs HrtE ¢sA+=  operating characteristic analysisE ©]-&38t ths2 7}
7t 22 Aol AqEnt a8y AAZE AE5A Ao 2 0.93, 0.852 SAE QAL A7) A3t cut-off value
2= B8] tist S22 7F AF o] 1 Yy & o] 83t3lS W sensitivity ¥ negative predictive
MRS she 497 Bo, ol2fet Al fdte] 4 value (NPV)E= 242 96.9%, 99.0% ATt ©]% 2013
2 g7 RS 718 T2 ofof Higk Bals WA o 129%E 20149 997HA] MRS AlQE 3499 HE
o (validation group)ollA] 47| cut-off valueE o] &3t

B 5 A7 MRE o835l & A o|2fst 11 9 uff sensitivity 100%, NPV 100%S ET} & A7 A}
PSS AEsHA AT & QEAE Frketast stk & MR o|83to] YA 7 Foizto A HREH R 2F
2 ATE O 7| AR, 20109 1€9RE 20149 99 AE HUIE AR 4 glom, AL TS AET e EN
7HA] MR elastography 9 MR& ©]-8-3t fat fractions Fe A 2A AR IS UHE ¢ USE HoE

e T A L 3 3ol FHAE e E AY
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Hepatic Parenchymal Heterogeneity on Contrast-Enhanced
CT Scans Following Oxaliplatin-Based Chemotherapy:
Natural History and Association with Clinical Evidence of
Sinusoidal Obstruction Syndrome

Radiology 2015:276(3):766-74

ne{chstm of

Postoxaliplatin heterogeneity of liver parenchyma
(POHL) development is associated with increased
number of oxaliplatin-based chemotherapy (OBC)
sessions. In a study of 270 patients who underwent
OBC and serial contrast-enhanced CT, we found POHL
occurred in 61.9% of OBC-treated oncology patients;
its severity was correlated with various clinical
and radiologic evidences of sinusoidal obstruction
syndrome (SOS). The average time to achieve radiologic
remission was 82.5 days + 68.8 after the date of

Copyright © The Korean Society of Abdominal Radiology

the last OBC session and was correlated with POHL
severity score. The most common features of POHL were
peripheral distribution and right lobar predominance.
POHL on contrast-enhanced CT scans may reflect
chemotherapy-induced SOS and therefore, combined
with clinical biomarkers [spleen size, elevated aspartate
aminotransferase (AST), high AST-to-platelet ratio index
score, and low platelet count] could be helpful for
planning patient care.
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The more you have to think
about your cancer patient

DIV 8 3. cnn en

by enabling valuable contrast-enhanced CT in patients with renal impairment

PREPARED TO PROTECT
considering vulnerable patients with multiple risk factors

VSMOLAR
protecting patient comfort and care (IODIXANOL)
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	001-8 특별기고
	009-22 유미혜 01
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