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        Knowledge of the anomalies and anatomical variants of the 
liver is often of great importance because these may be 
 misinterpreted as pathologic conditions. While congenital 
anomalies of the liver are rare, anatomic variants are rela-
tively common. The congenital anomalies of the liver include 
agenesis or hypoplasia of the hepatic lobes or segments, 
Riedel’s lobe, and other accessory hepatic lobe. Anatomic 
variants contain accessory fi ssures and diaphragmatic slips, 
sliver of the liver, and variants related to papillary process of 
the caudate lobe. 

1.1     Agenesis and Hypoplasia 
of the Hepatic Lobe or Segment 

 Agenesis and hypoplasia of hepatic lobes or segments are 
uncommon developmental anomalies. Agenesis is a condi-
tion of complete absence of hepatic lobes or segments, 
whereas hypoplasia is a condition which the size of a hepatic 
lobe or segment is relatively small but otherwise normal. The 
most commonly involved segments are the anterior segment 
of the right lobe and the medial segment (segment IV). 
Before making a diagnosis of agenesis or hypoplasia, it is 
important to exclude other causes of acquired atrophy of the 
hepatic lobes or segments, caused by cirrhosis, biliary 
obstruction, postsurgical resection, or rarely vascular com-
promise. In cases of agenesis, hepatic parenchyma as well as 
corresponding lobar or segmental vessels is absent, whereas 
at least one of those structures is detected in cases of acquired 
atrophy. Agenesis or hypoplasia of the hepatic lobes and seg-
ments may alter the normal topography of the upper abdo-
men, that is, change in position of adjacent organs such as 
the stomach, colon, or kidney.  

1.2     Riedel’s Lobe 

  Riedel’s lobe  is a downward, tongue-like projection from the 
anterior aspect of the right hepatic lobe. It is controversial 
whether Riedel’s lobe is congenital or acquired in origin. 
Awareness of Riedel’s lobe is clinically important since it is 
one of the causes of right-sided abdominal palpable masses 
on physical examination. However, correct diagnosis can be 
easily achieved by demonstrating of its connection with right 
hepatic lobe on imaging modalities. Riedel’s lobe is usually 
asymptomatic. However, it can give rise to symptoms such 
as acute or intermittent abdominal pain if it is complicated 
by torsion.  

1.3     Accessory Hepatic Lobe 

  Accessory hepatic lobe  is a rare congenital anomaly and 
occurs from an error in the formation of the endodermal 
caudal foregut in the third gestational week and segmenta-
tion of the hepatic bud. It is composed of normal hepatic 
tissue and contains its own hepatic vessels and bile ducts. 
Most cases of accessory lobes are attached to the inferior 
surface of the liver by either a normal hepatic parenchyma 
or a mesentery. Occasionally, they have been found around 
gallbladder fossa, gastrohepatic ligament, umbilicus, adre-
nal gland, pancreas, esophagus, and rarely the thoracic cav-
ity. Accessory hepatic lobes can mimic soft tissue masses or 
lymph nodes, but they can be differentiated from other 
pathologic condition by means of identifi cation of their con-
tinuity with main liver on imaging modalities using multi-
planar reconstruction. Although most accessory lobes are 
usually asymptomatic and found incidentally, some pedun-
culated ones may undergo torsion of their vascular 
pedicles.  

1.4     Accessory Fissure 
and Diaphragmatic Slip 

 In addition to the major hepatic fi ssures such as fi ssures for 
falciform ligament and ligamentum venosum, the liver may 
contain accessory and pseudoaccessory fi ssures. True  acces-
sory fi ssures  result from inward folding of the peritoneum; 
therefore, ascites may extend into these fi ssures or peritoneal 
pathology can be appeared. Accessory fi ssures are rare but 
relatively common in the undersurface of the liver. The most 
common one is the inferior accessory fi ssure, which is 
located in the surface of posterior segment of the right lobe. 
Invagination of the diaphragmatic muscle fi bers results in 
 pseudoaccessory fi ssures , usually along the superior surface 
of the liver. They are common anatomic variants and more 
frequently seen in the right hepatic lobe. These diaphrag-
matic slips can mimic hepatic nodules. 

 Differentiation of hepatic accessory or pseudoaccessory 
fi ssures from pathologic lesions may be achieved by a care-
ful analysis of contours of the liver and diaphragm and by 
knowing the various fi ndings of these variants. On CT scan, 
they can appear as hypoattenuated nodules in the peripheral 
portion of the liver. On ultrasound, they may be seen as echo-
genic nodular lesions in one plane. However, when scanning 
in the orthogonal plane, echogenic linear morphology may 
be revealed along the hepatic dome.  

I. Joo and A.Y. Kim
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1.5     Sliver of the Liver 

 Leftward extension of the left lateral segment of the liver is 
referred to as “sliver of the liver.” It is a common anatomic 
variant and appears as a crescent density which wraps around 
the spleen in the left upper quadrant abdomen. Knowledge of 
imaging features of this variant is important to not to confuse 
this portion of the liver for a pathologic condition originating 
from the stomach or spleen. This potential misdiagnosis can 
be avoided by demonstration of continuity between the 
“sliver of the liver” and the remainder of the left hepatic 
lobe.  

1.6     Papillary Process of the Caudate Lobe 

 The caudate lobe is a medial extension of the right hepatic 
lobe between inferior vena cava and the fi ssure for ligamen-
tum venosum. Occasionally, it is divided inferiorly into two 
processes: papillary and caudate processes. The  papillary 
process  extends medially and to the left in the region of the 
lesser sac, while the caudate process extends posteriorly. 
Papillary process of the caudate lobe can appear separate 
from the liver on some sections of the axial images; there-
fore, it can mimic an enlarged periportal lymph node or a soft 

tissue mass near the pancreas head. Serial axial images as 
well as multiplanar reformatted images are occasionally 
helpful for differentiating the papillary process form extra-
hepatic lesions.  

1.7     Summary 

     1.    Knowledge of the imaging features of anomalies and ana-
tomic variants of the liver is important not to misinterpret 
these as pathologic conditions. Multiplanar reformatted 
images would be occasionally helpful to make correct 
diagnosis.   

   2.    Riedel’s lobe is one of the possible causes of abdominal 
palpable mass, and it can undergo torsion.   

   3.    Accessory fi ssure of the liver is most commonly found in 
the surface of posterior segment of the right lobe.   

   4.    Diaphragmatic slips are common pseudoaccessory fi s-
sures in the hepatic dome which result from invagination 
of the diaphragm.   

   5.    Leftward extension of the left lateral segment of the liver 
(sliver of the liver) is a common anatomic variant which 
may mimic perisplenic mass.   

   6.    Papillary process of the caudate lobe can mimic an 
enlarged lymph node or a soft tissue mass on axial images.      

1 Anomalies and Anatomic Variants of the Liver
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1.8     Illustrations: Anomalies and Anatomic Variants of the Liver 

1.8.1     Illustrations of Normal Segmental Anatomy of the Liver 

RA

RP

LM
LL

a

RA

RP

LM LL

C

b

  Fig. 1.1    Illustrations of normal segmental anatomy of the liver on 
cross-sectional images. ( a ,  b ) Segmental anatomy of the liver is usually 
determined by the portal vein branches and hepatic veins. Congenital 
anomalies such as agenesis and hypoplasia of hepatic lobes or segments 

alter the normal morphology which can be appeared as absence and 
relatively small size of lobes or segments.  RP  right posterior segment, 
 RA  right anterior segment,  LM  left medial segment,  LL  left lateral seg-
ment,  C  caudate lobe       
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1.8.2         Agenesis of the Right Lobe of the Liver 

*

a b

  Fig. 1.2    Agenesis of the right lobe of the liver. ( a ) Axial CT image at 
the level of left portal vein shows bifurcation of the segmental portal 
branches from the umbilical portion ( arrowhead ) of the left portal vein. 
Note the absence of the right hepatic lobe and hypertrophy of the 

 caudate lobe ( asterisk ). ( b ) CT image which is more caudal to ( a ) 
 demonstrates the origination of the left portal vein ( arrowhead ); 
 however, there is no vascular structure corresponding to right portal 
vein. Note the accessory fi ssure ( arrow ) in the left lateral segment       
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1.8.3         Agenesis of the Left Lateral Segment of the Liver 

*

ba

c

  Fig. 1.3    Agenesis of the left lateral segment of the liver. ( a ) Axial 
contrast-enhanced CT reveals absence of left portal vein while right 
portal vein is present ( arrow ). ( b ) On the more cranial image, the left 

lateral segment is absent while the medial segment is supplied by mid-
dle hepatic artery ( arrow ) and caudate lobe ( asterisk ) is present. ( c ) 
Topogram shows transverse and high-positioned stomach ( arrows )       
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1.8.4         Hypoplasia of the Left Lateral Segment of the Liver 

b

a

c

  Fig. 1.4    Hypoplasia of the left lateral segment of the liver. ( a ) Axial 
CT image shows the hypoplastic liver tissue of left lateral segment 
( arrow ) which mimics an enhancing soft tissue mass or lymphadenopa-
thy of the perigastric space. Notice the presence of left portal vein 

( arrowhead ). ( b ) More superior image and ( c ) coronal reformatted 
image show the small size of left lateral segment. ( b ) Notice the left 
hepatic vein ( arrowhead )       
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1.8.5         Hypoplasia of the Left Medial Segment of the Liver 

*
*

a

*

b

  Fig. 1.5    Hypoplasia of the left medial segment of the liver. ( a ) CT 
shows the small medial segment ( arrowhead ) lying between the fi ssure 
for falciform ligament ( arrow ) and gallbladder ( black asterisk ). ( a ,  b ) 

CT and topogram demonstrate that hepatic fl exure colon ( white aster-
isk ) and omental fat fi ll the gap created by hypoplasia of the medial 
segment of the liver       
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1.8.6         Riedel’s Lobe: Ultrasound Findings 

a b

  Fig. 1.6    Riedel’s lobe: ultrasound fi ndings. ( a ) Ultrasound image 
which is scanned in an oblique coronal plane shows soft tissue ( arrows ) 
anterior to the right kidney. ( b ) Ultrasound image on a different plane in 

the same individual reveals elongation of the right lobe (Riedel’s lobe) 
( arrow ) which shows same echogenic texture with the other part of the 
liver       
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1.8.7         Riedel’s Lobe: CT Findings 

a cb

  Fig. 1.7    Riedel’s lobe: CT fi ndings. ( a ,  b ) Axial CT images in a 
28-year-old female show the inferior extension of the liver parenchyma 
( arrows ) from the anterior portion of the right lobe which is 
located  anteriorly to the right kidney and along the right paracolic 

 gutter. ( c ) Coronal reformatted CT image demonstrates the tongue-like 
downward elongation of the hepatic parenchyma ( arrow ), which is 
 consistent with Riedel’s lobe       
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1.8.8         Accessory Lobe of the Liver with Mass 

* * 

a b

  Fig. 1.8    Accessory lobe of the liver with mass. ( a ) Arterial and ( b ) 
portal phase CT images of a 78-year-old female show hepatocellular 
carcinoma ( asterisks ) in the accessory hepatic lobe ( arrows ) which is 

attached to the left lateral superior segment (segment II). Portovenous 
shunt is detected in the segment II ( arrowhead )       
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1.8.9         Diaphragmatic Slips: CT Findings 

a b

  Fig. 1.9    Diaphragmatic slips: CT fi ndings. ( a ) Axial and ( b ) coronal 
CT images in a 60-year-old female demonstrate the diaphragmatic 
invaginations ( arrow  and  arrowheads ) in the superior aspect of the liver 

which result in pseudoaccessory fi ssures, “diaphragmatic slips.” 
Diaphragmatic slips can be seen as nodular density ( arrow ) in some 
sections of CT images; therefore, it may mimic hepatic nodule       
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1.8.10         Diaphragmatic Slips: Radiography and Ultrasound Findings 

a

b

  Fig. 1.10    Diaphragmatic slips: radiography and ultrasound fi ndings. 
( a ) Diaphragmatic invagination in the liver causes lobulated soft tissue 
densities ( arrowheads ) along the right diaphragm on the chest 
 radiography. These fi ndings can be mistaken for soft tissue masses in 
the lung or pleura. ( b ) Ultrasound image in the same patient shows 
lobulation of the liver surface as well as echogenic lines ( arrows ) which 
are consistent with diaphragmatic slips       
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1.8.11         Accessory Fissure of the Liver 

a b

  Fig. 1.11    Accessory fi ssure of the liver. ( a ) Axial and ( b ) coronal CT images in a 37-year-old female show incidentally detected accessory fi ssure 
( arrows ) of the liver which is located in the inferior surface of the right hepatic lobe       
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1.8.12         Accessory Fissure of the Liver with Loculated Fluid Collection 

a b

  Fig. 1.12    Accessory fi ssure of the liver with loculated fl uid collection. 
( a ) Preoperative CT image revealed slit-like accessory fi ssure ( arrow ) 
in the right hepatic lobe. ( b ) CT scan after pylorus-preserving pancre-

aticoduodenectomy in the same patient shows loculated ascites ( arrow ) 
in the accessory fi ssure of the liver       
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1.8.13         Sliver of the Liver 

*

*

*

*

*

*

a

c

b

  Fig. 1.13    Sliver of the liver. ( a ) Axial and ( b ) coronal CT images show 
the leftward extension of the left lobe of the liver ( white asterisks ) 
wrapping the spleen ( black asterisks ), which is a common anatomic 
variation, “sliver of the liver.” ( c ) Ultrasound image in a coronal plane 

shows the sliver of the liver ( white asterisk ) around the spleen (black 
asterisk) which may be mistaken for a perisplenic pathologic 
condition       
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1.8.14         Papillary Process of the Caudate Lobe 

a b

  Fig. 1.14    Papillary process of the caudate lobe. ( a ) Axial CT scan at 
the level of main portal vein shows protruded papillary process of the 
caudate lobe ( arrow ) which mimics a periportal lymph node or an 

 exophytic pancreatic mass. ( b ) Coronal reformatted CT image reveals 
the inferior and medial extension of the papillary process of the caudate 
lobe ( arrow )       
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        Since diffuse liver disease usually represents alternation of its 
metabolic pathway, cross sectional imaging studies may play a 
limited role in evaluating diffuse liver disease whereas they are 
crucial for detection and characterization of focal liver lesions. 
However, owing to imaging technology advances and use of 
tissue-specifi c contrast agents ultrasound (US), computed 
tomography (CT), and magnetic resonance (MR) imaging have 
been more frequently used for diagnosis of diffuse liver disease, 
determining the causes of the diffuse liver disease, assessing 
extent of the disease, and monitoring its progression. 

 In this chapter, diffuse liver diseases are categorized into 
three categories based on their radiologic fi ndings: (a) liver 
parenchymal attenuation changes, (b) morphological 
changes of the liver contour or size, and (c) multifocal or dis-
seminated liver lesions (Table  2.1 ).

2.1       Radiologic Modalities 

 US is the fi rst diagnostic modality of choice for diffuse liver 
disease. This is routinely performed in patients with predispos-
ing factor of hepatocellular carcinomas (HCCs) for surveillance. 
It is also performed in patients with liver function test abnormal-
ity to exclude the possible biliary obstruction. US is easy to per-
form and safe to patients with contrast media hypersensitivity 
or nephropathy. Furthermore, it can avoid radiation hazard. 
However, US is dependent on  operators as well as not an effec-

tive diagnostic tool for obese patients due to poor sonic window. 
On US, operators usually compare the echogenicity of the liver 
with that of right kidney to detect the presence of fatty liver. 
Increased echogenicity on US, however, is seen in not only fatty 
liver but also other types of diffuse liver diseases. 

 CT is commonly used for evaluation of both focal and diffuse 
liver diseases. Non-contrast CT scan is useful for diagnosing 
fatty liver and hemochromatosis by comparing liver attenuation 
with splenic attenuation. On contrast-enhanced CT scans, the 
size and contour of the liver are easily assessed. With respect to 
diffuse liver diseases manifested as multifocal liver lesions, CT 
is a powerful tool for detection, characterization, and monitoring 
of those focal liver lesions. CT also has an advantage of sur-
rounding organ evaluation. Owing to recent advances of CT 
techniques, high-resolution images can be achieved within a 
short time with lower radiation dose than before. 

 MR imaging has also been used for evaluating various 
hepatic diseases since breath-hold imaging acquisition 
sequences and hepatocyte-specifi c contrast agents were 
developed. MR plays an important role for focal liver lesion 
evaluation, but recently it draws a lot of attention as an effec-
tive tool for evaluation of diffuse liver disease by virtue of its 
chemical shift imaging (CSI), MR spectroscopy, diffusion 
weighted imaging (DWI) and MR elastography (MRE). In 
addition, T2-weighted image (WI) and T2*-WI are useful 
for evaluation of hemochromatosis. The advent of hepato-
cyte-specifi c contrast agent (Gd-EOB-DTPA) helps in the 
evaluation of liver disease by providing hepatobiliary phase 
imaging. Recently, there have been attempts to predict liver 
function using Gd-EOB-DPTA enhanced MRI as well. 

  Elastography  is a tissue stiffness imaging, based on US or 
MR by measuring speed of sound across the tissue after vibrat-
ing a tissue. Instead of palpation for superfi cial organs, US 
based elastography (USE) such as transient elastography (TE), 
shear-wave elastography (SWE), acoustic radiation force 
impulse (ARFI) imaging, and MR elastography (MRE) are 
used for liver stiffness measurement. In MRE, mechanical 
waves are transmitted into the liver, and tissue stiffness is cal-
culated by analyzing the propagation of shear waves using a 
motion-sensitive MR pulse sequence. In SWE, shear wave gen-
erated by push pulses from US probe is captured and tissue 
stiffness is calculated by measuring shear wave velocity. Liver 
stiffness values increase in advanced fi brosis. Since fi brosis 
itself is not clearly depicted on conventional imaging, elastog-
raphy draws a lot of attention for fi brosis evaluation in the liver.  

2.2     Radiologic Findings 

2.2.1     Attenuation/Signal Intensity Changes 
of the Liver Parenchyma 

2.2.1.1     Fatty Liver 
  Fatty liver disease  comprises a spectrum of conditions 
including simple hepatic steatosis and steatohepatitis of 

   Table 2.1    Diffuse liver disease depends on radiologic fi nding   

  Attenuation change  

 Low attenuation  Fatty liver, steatohepatitis 
 High attenuation  Amiodarone, hemosiderosis, hemochromatosis, 

GSD, chronic arsenic poisoning, gold therapy, 
Wilson’s disease, shock liver 

 Heterogeneous 
attenuation 

 Uneven fatty liver, radiation hepatitis, sinusoidal 
obstruction syndrome 

  Morphologic change  
 Enlarged  Acute hepatitis, alcoholic hepatitis, hematologic 

disease (lymphoma, leukemia), metabolic 
disease (Wilson’s disease, GSD) 

 Shrunk  Chronic hepatitis, liver cirrhosis, end stage 
of metabolic disease (Wilson’s disease, GSD) 

 Contour deformity  Liver cirrhosis, pseudocirrhosis by tumor, 
PVT change 

  Multifocal hepatic lesions  
 Hypervascular  Multinodular HCC, diffuse hypervascular 

metastasis, focal nodular hyperplasia/nodular 
regenerating hyperplasia, peliosis, AP shunt 

 Hypovascular  Multiple regenerative nodules/dysplastic 
nodules, diffuse hypovascular metastasis, 
multiple myeloma, lymphoma, leukemia, 
sarcoidosis, candidiasis, eosinophilic abscess, 
extramedullary hematopoiesis (rare) 

 Hypovascular, 
cystic 

 Biliary hamartoma, ADPKD, cystic metastasis 

 Other  Multiple fat deposition 

   Note :  GSD  glycogen storage disease,  PVT  portal vein thrombosis,  HCC  
hepatocellular carcinoma,  AP shunt  arterioportal shunt,  ADPKD  
 autosomal dominant polycystic kidney disease  

J.H. Yoon and J.M. Lee


	Contents
	Part I: Liver
	1: Anomalies and Anatomic Variants of the Liver
	1.1	 Agenesis and Hypoplasia of the Hepatic Lobe or Segment
	1.2	 Riedel’s Lobe
	1.3	 Accessory Hepatic Lobe
	1.4	 Accessory Fissure and Diaphragmatic Slip
	1.5	 Sliver of the Liver
	1.6	 Papillary Process of the Caudate Lobe
	1.7	 Summary
	1.8	 Illustrations: Anomalies and Anatomic Variants of the Liver
	1.8.1	 Illustrations of Normal Segmental Anatomy of the Liver
	1.8.2	 Agenesis of the Right Lobe of the Liver
	1.8.3	 Agenesis of the Left Lateral Segment of the Liver
	1.8.4	 Hypoplasia of the Left Lateral Segment of the Liver
	1.8.5	 Hypoplasia of the Left Medial Segment of the Liver
	1.8.6	 Riedel’s Lobe: Ultrasound Findings
	1.8.7	 Riedel’s Lobe: CT Findings
	1.8.8	 Accessory Lobe of the Liver with Mass
	1.8.9	 Diaphragmatic Slips: CT Findings
	1.8.10	 Diaphragmatic Slips: Radiography and Ultrasound Findings
	1.8.11	 Accessory Fissure of the Liver
	1.8.12	 Accessory Fissure of the Liver with Loculated Fluid Collection
	1.8.13	 Sliver of the Liver
	1.8.14	 Papillary Process of the Caudate Lobe

	Suggested Reading

	2: Diffuse Liver Disease
	2.1	 Radiologic Modalities
	2.2	 Radiologic Findings
	2.2.1	 Attenuation/Signal Intensity Changes of the Liver Parenchyma
	2.2.1.1	 Fatty Liver
	2.2.1.2	 NASH (Nonalcoholic Steatohepatitis)
	2.2.1.3	 Alcoholic Liver Disease
	2.2.1.4	 Chemotherapy-Associated Steatohepatitis (CASH) and Steatosis
	2.2.1.5	 Amiodarone
	2.2.1.6	 Hemosiderosis and Hemochromatosis
	2.2.1.7	 Glycogen Storage Disease
	2.2.1.8	 Hepatic Sinusoidal Injury
	2.2.1.9	 Radiation Hepatitis

	2.2.2	 Size and Contour Changes of the Liver
	2.2.2.1	 Hepatitis
	2.2.2.2	 Liver Cirrhosis
	2.2.2.3	 Wilson’s Disease
	2.2.2.4	 Amyloidosis

	2.2.3	 Multifocal Hepatic Lesions
	2.2.3.1	 Liver Cirrhosis-Related Nodules
	2.2.3.2	 Sarcoidosis
	2.2.3.3	 Lymphoma
	2.2.3.4	 Multiple Myeloma
	2.2.3.5	 Others


	2.3	 Summary
	2.4	 Illustrations: Diffuse Liver Disease
	2.4.1	 Hepatic Steatosis Ultrasound (US), Computed Tomography (CT), and Magnetic Resonance (MR) Findings
	2.4.2	 Uneven Hepatic Steatosis—US, CT, and MR Findings
	2.4.3	 Nonalcoholic Steatohepatitis (NASH)—CT, MR, US Elastography, and MR Elastography Findings
	2.4.4	 NASH—US and CT Findings
	2.4.5	 Fulminant Hepatitis—CT Findings
	2.4.6	 Alcoholic Liver Cirrhosis (LC)—CT Findings
	2.4.7	 Amiodarone-Induced Hepatic Attenuation Change on CT
	2.4.8	 An Illustration of Hepatic Steatosis, Primary Hemochromatosis, and Secondary Hemochromatosis on MR
	2.4.9	 LC with Hemosiderosis—MR Findings
	2.4.10	 Primary Hemochromatosis—MR Findings
	2.4.11	 Secondary Hemochromatosis—MR Findings
	2.4.12	 Glycogen Storage Disease—CT Findings
	2.4.13	 Chemotherapy-Induced Hepatic Sinusoidal Injury—MR Findings
	2.4.14	 Radiation Hepatitis—CT Findings
	2.4.15	 Acute Hepatitis—CT Findings
	2.4.16	 Hepatic Fibrosis—US and CT Findings
	2.4.17	 Hepatic Fibrosis—US, US Elastography, MR, and MR Elastography Findings
	2.4.18	 Hepatic Fibrosis—US Elastography, Hepatocyte-Specific Contrast Media-�Enhanced MR, and MR Elastography Findings
	2.4.19	 Normal Liver—US Elastography, Hepatocyte-Specific Contrast Media-�Enhanced MR, and MR Elastography Findings
	2.4.20	 Variable Imaging Features of LC Depending on Underlying Diseases—CT Findings
	2.4.21	 Hepatic Fibrosis with Portal Hypertension—CT Findings
	2.4.22	 Multiple Collaterals—CT Findings
	2.4.23	 Confluent Fibrosis—CT and MR Findings
	2.4.24	 Amyloidosis—CT Findings
	2.4.25	 LC-Related Nodules: Regenerative Nodules (RNs)
	2.4.26	 LC-Related Nodules: Infarcted RNs
	2.4.27	 LC-Related Nodules: Dysplastic Nodules (DNs)
	2.4.28	 Sarcoidosis in the Liver—CT Findings
	2.4.29	 Lymphoma Involvement of the Liver—CT Findings
	2.4.30	 Leukemic Involvement of the Liver—CT Findings
	2.4.31	 Multiple Myeloma Involvement of the Liver—CT Findings
	2.4.32	 Hepatic Candidiasis—US and CT Findings
	2.4.33	 Eosinophilic Abscess—CT and MR Findings
	2.4.34	 Peliosis—CT and MR Findings
	2.4.35	 Diffuse Hepatic Metastasis—CT Findings
	2.4.36	 Focal Nodular Hyperplasia Like Nodules—CT and MR Findings
	2.4.37	 Multinodular Hepatocellular Carcinoma—CT Findings
	2.4.38	 Extramedullary Hematopoiesis—CT Findings
	2.4.39	 Extramedullary Hematopoiesis—CT and MR Findings
	2.4.40	 Biliary Hamartoma—US, CT, and MR Findings
	2.4.41	 Autosomal Dominant Polycystic Kidney Disease—CT Findings
	2.4.42	 Multinodular Fat Deposition—US and CT Findings
	2.4.43	 Multinodular Fat Deposition—CT Findings

	Suggested Reading

	3: Benign Liver Tumors 
	3.1	 Hemangioma
	3.2	 Focal Nodular Hyperplasia
	3.3	 Large Regenerative Nodule
	3.4	 Hepatocellular Adenoma
	3.5	 Hepatic Cyst
	3.6	 Biliary Hamartoma
	3.7	 Biliary Cystadenoma
	3.8	 Others
	3.9	 Summary
	3.10	 Illustrations: Benign Liver Tumors
	3.10.1	 Hypoechoic Hemangioma with Typical Enhancement Pattern
	3.10.2	 Typical Hemangioma on MR Imaging
	3.10.3	 Rapid-Filling Hemangioma with Arterioportal Shunt
	3.10.4	 Slow-Filling Hemangioma
	3.10.5	 Hemangioma in Liver Cirrhosis
	3.10.6	 Slow-Filling Hemangioma in Fatty Liver
	3.10.7	 Hemangioma with Interval Growth
	3.10.8	 Hemangioma with Interval Regression
	3.10.9	 Sclerosed Hemangioma
	3.10.10 Typical FNH on Ultrasound and CT
	3.10.11 Typical FNH on MR Imaging with Liver-Specific Contrast
	3.10.12 FNH with Interval Growth
	3.10.13 FNH with Interval Regression
	3.10.14 Large Regenerative Nodules in Hereditary Hemorrhagic Telangiectasia
	3.10.15 Typical Hepatic Adenoma on MR Imaging with Liver-Specific Contrast
	3.10.16 Small Steatotic Hepatic Adenoma
	3.10.17 Multiple Adenomas
	3.10.18 Adenoma with Hemorrhage
	3.10.19 Adenoma with Hemorrhage and Subcapsular Hematoma
	3.10.20 Inflammatory Adenoma
	3.10.21 Hemorrhagic Cyst
	3.10.22 Polycystic Liver Disease
	3.10.23 Peribiliary Cysts
	3.10.24 Biliary Hamartomas
	3.10.25 Biliary Cystadeoma
	3.10.26 Angiomyolipoma
	3.10.27 Schwannoma

	Suggested Reading

	4: Hepatocellular Carcinoma
	4.1	 Hepatocellular Carcinoma
	4.1.1	 Typical Imaging Features
	4.1.2	 Atypical Imaging Features
	4.1.3	 HCC Variants

	4.2	 Imaging Features of Cirrhotic Nodules
	4.2.1	 Regenerative Nodule (RN)
	4.2.2	 Dysplastic Nodule (DN)

	4.3	 Lesions Mimicking HCC
	4.3.1	 Arterially Enhancing Pseudolesions
	4.3.2	 Confluent Hepatic Fibrosis
	4.3.3	 Benign Arterially Enhancing Tumors
	4.3.4	 Mass-Forming Intrahepatic Cholangiocarcinoma
	4.3.5	 Hypervascular Metastases

	4.4	 Summary
	4.5	 Illustrations: HCC
	4.5.1	 Hepatocarcinogenesis
	4.5.2	 Small Progressive HCC Showing Typical Enhancement Pattern
	4.5.3	 Small HCC of Indistinctly Nodular Type (Early HCC)
	4.5.4	 Typical Nodular-Type HCC Showing Typical Enhancement Pattern and Pseudocapsule
	4.5.5	 Advanced Nodular-Type HCC
	4.5.6	 Massive-Type HCC
	4.5.7	 Diffuse-Type HCC
	4.5.8	 Multistep Hepatocarcinogenesis and Changes of Intranodular Blood Supply
	4.5.9  Typical Appearance of a Large Nodular- Type HCC with a Pseudocapsule
	4.5.10	 HCC with Corona Enhancement
	4.5.11	 Heterogeneously Enhancing HCC with Multinodular Component and a Mosaic Appearance
	4.5.12	 Typical Hypervascular HCC with a Mosaic Appearance and a Peripheral Capsule
	4.5.13	 Diffuse HCC with Portal Vein Thrombosis
	4.5.14	 Small HCC Showing Discordant Enhancement on Dynamic CT and Dynamic MRI
	4.5.15	 Poorly Differentiated HCC Showing Atypical Arterial Hyperenhancement
	4.5.16	 Small HCC of Indistinctly Nodular Type (Early HCC) and Dysplastic Nodule
	4.5.17	 Large HCC with Fatty Metamorphosis
	4.5.18	 Small HCC in Dysplastic Nodule Showing “Nodule in Nodule” Appearance
	4.5.19	 HCC with Bile Duct Invasion and Tumor Thrombus in the Portal Vein
	4.5.20	 Clear Cell-Type HCC Showing Atypical Enhancement Pattern
	4.5.21	 Scirrhous-Type HCC Showing Atypical Enhancement Pattern
	4.5.22	 Fibrolamellar HCC
	4.5.23	 Combined HCC-Cholangiocarcinoma
	4.5.24	 Regenerative Nodules
	4.5.25	 Dysplastic Nodule
	4.5.26	 High-Grade Dysplastic Nodule
	4.5.27	 Transient Hepatic Attenuation Difference
	4.5.28	 Confluent Fibrosis Showing a Typical Appearance
	4.5.29	 Small Hemangioma in Cirrhotic Liver Showing Typical Appearance
	4.5.30	 Small Hemangioma in Cirrhotic Liver Showing Atypical Appearance
	4.5.31	 Focal Nodular Hyperplasia
	4.5.32	 Hepatic Adenoma
	4.5.33	 Hepatic Angiomyolipoma
	4.5.34	 Focal Nodular Hyperplasia-Like Nodule in Patients with Membranous Obstruction of the Inferior Vena Cava
	4.5.35	 Intrahepatic Cholangiocarcinoma Showing Typical Enhancement Pattern
	4.5.36	 Intrahepatic Cholangiocarcinoma Showing Atypical Enhancement Pattern Mimicking HCC
	4.5.37	 Hypervascular Metastasis from Pancreatic Cancer

	Suggested Reading

	5: Other Malignant Tumors of the Liver
	5.1	 Intrahepatic Cholangiocarcinoma
	5.1.1	 Mass-Forming Type
	5.1.2	 Periductal Infiltrative Type
	5.1.3	 Intraductal Growth Type

	5.2	 Biliary Cystadenocarcinoma
	5.3	 Epithelioid Hemangioendothelioma
	5.4	 Sarcomas
	5.4.1	 Angiosarcoma
	5.4.2	 Other Sarcomas

	5.5	 Hepatoblastoma
	5.6	 Metastases
	5.6.1	 Ultrasound
	5.6.2	 Computed Tomography
	5.6.3	 Magnetic Resonance Imaging

	5.7	 Lymphomas and Plasmacytomas
	5.7.1	 Lymphoma
	5.7.2	 Plasmacytomas

	5.8	 Summary
	5.9	 Illustrations: Other Malignant Tumors of the Liver
	5.9.1	 Drawing Illustration of Various Types of Cholangiocarcinomas as Classified by the Liver Cancer Study Group of Japan
	5.9.2  Typical Enhancement Pattern of Mass-Forming- Type Intrahepatic Cholangiocarcinoma
	5.9.3  Typical MRI Findings of Mass-Forming- Type Intrahepatic Cholangiocarcinoma
	5.9.4	 Mass-Forming-Type Intrahepatic Cholangiocarcinoma with Typical Enhancement Pattern and Capsular Retraction
	5.9.5	 Mass-Forming-Type Intrahepatic Cholangiocarcinoma with Diffuse Dilatation of Biliary Tree
	5.9.6	 Small Cholangiocarcinoma Mimicking Hepatocellular Carcinoma
	5.9.7	 Periductal Infiltrative-Type Intrahepatic Cholangiocarcinoma
	5.9.8	 Intraductal Growth-Type Intrahepatic Cholangiocarcinoma
	5.9.9	 Intraductal Growth-Type Intrahepatic Cholangiocarcinoma
	5.9.10	 Intraductal Papillary Mucinous Neoplasm of Bile Ducts
	5.9.11	 Combined Hepatocellular and Cholangiocarcinoma
	5.9.12	 Combined Hepatocellular and Cholangiocarcinoma
	5.9.13	 Biliary Cystadenocarcinoma
	5.9.14	 Biliary Cystadenocarcinoma
	5.9.15	 Epithelioid Hemangioendothelioma
	5.9.16	 Epithelioid Hemangioendothelioma with Confluent Pattern
	5.9.17	 Epithelioid Hemangioendothelioma with Discrete Nodules
	5.9.18	 Undifferentiated Embryonal Sarcoma
	5.9.19	 Ruptured Angiosarcoma
	5.9.20	 Malignant Fibrous Histiocytoma
	5.9.21	 Hepatoblastoma
	5.9.22	 Hypoechoic Metastases on US
	5.9.23	 Target Appearance of Hepatic Metastases on US
	5.9.24	 Typical Dynamic MRI Findings of Hepatic Metastases of Target Appearance
	5.9.25	 Hyperechoic Metastases
	5.9.26	 Cystic Metastases of Malignant Gastrointestinal Tumor of Stomach
	5.9.27	 Cystic Change of Hepatic Metastases After Chemotherapy
	5.9.28	 Hemorrhagic Metastases from Colon Cancer
	5.9.29	 Typical CT Findings of Hypovascular Metastases from Gastric Cancer
	5.9.30	 Typical MRI Findings of Hypovascular Metastases from Colorectal Cancer
	5.9.31	 “EOB Cloud” of Hepatic Metastases
	5.9.32	 A Hypervascular Metastasis from Pancreatic Neuroendocrine Tumor
	5.9.33	 Hypervascular Metastases from Renal Cell Carcinoma
	5.9.34	 Hypervascular Metastases from Angiosarcoma of a Breast
	5.9.35	 Conspicuity of Hepatic Metastases is Clearer in Non-contrast CT Scan
	5.9.36	 Calcified Metastases After Chemotherapy
	5.9.37	 Calcified Metastases from Breast Cancer
	5.9.38	 Diffuse and Infiltrative Metastasis from Advanced Gastric Cancer
	5.9.39	 Lymphangitic Metastasis from Squamous Cell Carcinoma of Uterine Cervix
	5.9.40	 Pseudocirrhosis After Chemotherapy in a Patient with Breast Cancer
	5.9.41	 Bile Duct Invasion by Hepatic Metastases from Colorectal Cancer
	5.9.42	 Hepatic Involvement of Diffuse Large B-Cell Lymphoma
	5.9.43	 Hepatic Involvement of Non-Hodgkin’s Lymphoma
	5.9.44	 Diffuse Involvement of the Liver by Non-Hodgkin’s Lymphoma
	5.9.45	 Hepatic Involvement of Plasmacytoma

	Suggested Reading

	6: Focal Hepatic Infections
	6.1	 Pyogenic Hepatic Abscess
	6.1.1	 Pathogenesis
	6.1.2	 Clinical Feature
	6.1.3	 Imaging Finding
	6.1.3.1	 US
	6.1.3.2	 CT
	6.1.3.3	 MRI


	6.2	 Amebic Hepatic Abscess
	6.2.1	 Pathogenesis
	6.2.2	 Clinical Feature
	6.2.3	 Imaging Finding

	6.3	 Parasitic Infection
	6.3.1	 Echinococcal Disease
	6.3.1.1	 Pathogenesis
	6.3.1.2	 Clinical Feature
	6.3.1.3	 Imaging Finding

	6.3.2	 Schistosomiasis
	6.3.2.1	 Pathogenesis
	6.3.2.2	 Clinical Feature
	6.3.2.3	 Imaging Finding


	6.4	 Fungal Infection and Candidiasis
	6.4.1	 Pathogenesis and Clinical Feature
	6.4.2	 Imaging Findings

	6.5	 Focal Eosinophilic Liver Disease
	6.5.1	 Pathogenesis and Clinical Feature
	6.5.2	 Imaging finding

	6.6	 Summary
	6.7	 Illustrations: Focal Hepatic Infections
	6.7.1	 Sonographic Appearances of Pyogenic Hepatic Abscess
	6.7.2	 Pyogenic Hepatic Abscess with “Cluster” Sign
	6.7.3	 Pyogenic Hepatic Abscess with “Double Target” Sign
	6.7.4	 Pyogenic Hepatic Abscess Associated with Acute Cholecystitis
	6.7.5	 Pyogenic Hepatic Abscess with Gas
	6.7.6	 Pyogenic Hepatic Abscesses from Septicemia
	6.7.7	 Pyogenic Hepatic Abscess Associated with Acute Appendicitis
	6.7.8	 Pyogenic Hepatic Abscess with Venous Thrombosis
	6.7.9	 Pyogenic Hepatic Abscess Associated with Biliary Obstruction
	6.7.10	 Pyogenic Hepatic Abscess of Small Size
	6.7.11	 Pyogenic Hepatic Microabscesses Associated with Biliary Obstruction
	6.7.12	 Invasive Klebsiella Pneumoniae Liver Abscess Syndrome
	6.7.13	 Amebic Hepatic Abscess
	6.7.14	 Hydatid Cyst
	6.7.15	 Hydatid Cyst with Rupture into the Bile Duct
	6.7.16	 Schistosomiasis
	6.7.17	 Candidiasis
	6.7.18	 Focal Eosinophilic Liver Disease: Eosinophilic Abscess
	6.7.19	 Fascioliasis
	6.7.20	 Tuberculosis
	6.7.21	 Mimickers of Hepatic Abscess: Hepatocellular Carcinoma
	6.7.22	 Mimickers of Hepatic Abscess: Metastasis

	Suggested Reading

	7: Hemodynamic and Perfusion-Related Disorders
	7.1	 Hepatic Circulation
	7.2	 Inflow Abnormality
	7.2.1	 Alteration of Portal Venous Inflow
	7.2.1.1	 Arterioportal Shunt (APS)
	7.2.1.2	 Zonal Perfusion

	7.2.2	 Abnormal Hepatic Artery Inflow
	7.2.2.1	 Hepatic Infarction

	7.2.3	 Third Inflow (Non-portal Venous Supply to Liver)

	7.3	 Outflow Abnormality
	7.3.1	 Budd-Chiari Syndrome
	7.3.1.1	 Perfusion Change from Acute Hepatic Vein Obstruction
	7.3.1.2	 Benign Obstruction of Inferior Vena Cava

	7.3.2	 Passive Hepatic Congestion
	7.3.3	 Sinusoidal Occlusive Disease

	7.4	 Other Vascular Disorders
	7.4.1	 HELLP Syndrome
	7.4.2	 Congenital Vascular Malformation
	7.4.2.1	 Osler-Weber-Rendu Syndrome
	7.4.2.2	 Other Congenital Vascular Malformation


	7.5	 Hepatocellular Nodules Associated with Vascular Abnormalities
	7.6	 Summary
	7.7	 Illustrations: Hemodynamic and Perfusion-Related Disorders
	7.7.1	 Schematic Drawing of Normal Hepatic Circulation
	7.7.2	 Diagram of Liver with Transient Hepatic Attenuation Difference
	7.7.3	 Rapid-Filling Hemangioma Associated with Arterioportal Shunt
	7.7.4	 Hepatocellular Carcinoma Associated with Transient Hepatic Attenuation Difference
	7.7.5	 Fatty Sparing due to Arterioportal Shunting
	7.7.6	 Transient Hepatic Attenuation Difference from Arterioportal Fistula
	7.7.7	 Infiltrative Hepatocellular Carcinoma with Regional Involvement
	7.7.8	 Lobar Infiltrative Hepatocellular Carcinoma
	7.7.9	 Hepatic Infarction
	7.7.10	 Schematic Drawing of Zonal Perfusion Changes
	7.7.11	 Chronic Portal Vein Obstruction with Zonal Perfusion
	7.7.12	 Zonal Perfusion Changes from Chronic Main Portal Vein Obstruction
	7.7.13	 Portal Biliopathy
	7.7.14	 Common Areas of Non-portal Venous Supply
	7.7.15	 Third Inflow from Right Gastric Vein
	7.7.16	 Third Inflow from Anterosuperior Pancreaticoduodenal Vein
	7.7.17	 Third Inflow from Left Gastric Vein
	7.7.18	 Transient Hepatic Attenuation Difference Associated with Superior Vena Cava Obstruction
	7.7.19	 Branch Portal Vein Thrombosis Causing Transient Hepatic Attenuation Difference
	7.7.20	 Acute Thrombosis of Peripheral Segment of Middle Hepatic Vein
	7.7.21	 Budd-Chiari Syndrome Secondary to Chronic Hepatic Vein (HV) Thrombosis
	7.7.22	 Collaterals in Benign Obstruction of Inferior Vena Cava (Membranous Obstruction of Vena Cava)
	7.7.23	 Membranous Obstruction of Inferior Vena Cava
	7.7.24	 Secondary Budd-Chiari Syndrome due to Inferior Vena Cava Tumor Thrombus
	7.7.25	 Hepatocellular Carcinoma Compressing Branches of Right Hepatic Vein and Middle Hepatic Vein
	7.7.26	 Chronic Passive Hepatic Congestion
	7.7.27	 Sinusoidal Occlusive Disease
	7.7.28	 HELLP Syndrome
	7.7.29	 Osler-Weber-Rendu Syndrome (Hereditary Hemorrhagic Telangiectasia)
	7.7.30	 Congenital Intrahepatic Portosystemic Shunt (Abernethy Syndrome)
	7.7.31	 Congenital Intrahepatic Portosystemic Shunt
	7.7.32	 Hyperplastic Nodules with Perinodular Ring

	References

	8: Liver Transplantation Imaging 
	8.1	 Preoperative Imaging of Liver Transplantation Recipient/Donor
	8.1.1	 Essential Evaluation Points for Recipients
	8.1.2	 Essential Evaluation Points for Live Liver Donors

	8.2	 Intraoperative Imaging
	8.3	 Imaging of Postoperative Complications in Recipients of Liver Transplantation
	8.3.1	 Postoperative Complications: Postoperative Bleeding
	8.3.2	 Postoperative Complications: Vascular Complications
	8.3.2.1	 HA Complications
	8.3.2.2	 PV Complications
	8.3.2.3	 IVC or HV Complications

	8.3.3	 Postoperative Complications: Biliary Complications
	8.3.4	 Postoperative Complications: Nonvascular and Nonbiliary Complications
	8.3.4.1	 Rejection
	8.3.4.2	 Posttransplantation Lymphoproliferative Disease


	8.4	 Summary
	8.5	 Illustrations: Liver Transplantation Imaging
	8.5.1	 Automated Liver Volumetry
	8.5.2	 Estimation of Hepatic Steatosis
	8.5.3	 Evaluation of Vascular and Biliary Anatomy
	8.5.4	 Intraoperative Cholangiography
	8.5.5	 Intraoperative Ultrasound
	8.5.6	 Bleeding After Liver Transplantation
	8.5.7	 Hepatic Artery Stenosis/Thrombosis
	8.5.8	 Hepatic Artery Pseudoaneurysm
	8.5.9	 Portal Vein Stenosis
	8.5.10	 Hepatic Venous Outflow Obstruction: IVC Stenosis
	8.5.11	 Hepatic Venous Outflow Obstruction: Hepatic Vein Stenosis
	8.5.12	 Hepatic Venous Outflow Obstruction: Doppler and CT Evaluation of Middle Hepatic Vein Tributary in Modified Right-Lobe Graft
	8.5.13	 Hepatic Venous Outflow Obstruction: Obstruction at Middle Hepatic Vein Tributary in Modified Right-Lobe Graft
	8.5.14	 Anastomotic Bile Leak
	8.5.15	 Nonanastomotic Bile Leak
	8.5.16	 Anastomotic Bile Duct Stricture
	8.5.17	 Nonanastomotic Bile Duct Stricture
	8.5.18	 Biliary Cast Syndrome
	8.5.19	 Acute Cellular Rejection
	8.5.20	 Posttransplantation Lymphoproliferative Disease

	Suggested Reading

	9: Therapeutic Response Evaluation of HCC
	9.1	 Current Status of Management of HCC
	9.2	 History of Assessment Therapeutic Response of HCC
	9.3	 Modified RECIST (mRECIST)
	9.4	 Summary
	9.5	 Illustrations: Therapeutic Response Evaluation of HCC
	9.5.1	 Application of RECIST 1.1 for Assessing Therapeutic Response of Hepatocellular Carcinoma (HCC)
	9.5.2	 Difference of RECIST and mRECIST for Assessing Therapeutic Response of Hepatocellular Carcinoma (HCC)
	9.5.3	 Measurement Methods of Tumor Size in RECIST and mRECIST for Assessing Therapeutic Response of Hepatocellular Carcinoma (HCC)
	9.5.4	 Measurement Methods of Tumor Size in mRECIST for Assessing Therapeutic Response of Hepatocellular Carcinoma (HCC)
	9.5.5	 Ablation Zone After Radiofrequency Ablation (RFA)
	9.5.6	 Benign Periablational Enhancement After Radiofrequency Ablation (RFA)
	9.5.7	 Involution of Ablation Zone After Radiofrequency Ablation (RFA)
	9.5.8	 Typical MR Findings of Ablation Zone by Radiofrequency Ablation (RFA)
	9.5.9	 Typical CT Findings of Local Tumor Progression After Radiofrequency Ablation (RFA)
	9.5.10	 Local Tumor Progression After Radiofrequency Ablation (RFA)
	9.5.11	 Advantages of MR Images for Assessing Local Tumor Progression After Radiofrequency Ablation (RFA)
	9.5.12	 Mistargeting After Radiofrequency Ablation (RFA)
	9.5.13	 Abscess Formation After Radiofrequency Ablation (RFA)
	9.5.14	 Abscess or Infected Biloma at the Ablation Zone After Radiofrequency Ablation (RFA)
	9.5.15	 Massive Bleeding After Radiofrequency Ablation (RFA)
	9.5.16	 Typical Imaging Findings of Ablation Zone by Percutaneous Ethanol Ablation
	9.5.17	 Typical MR Findings of Local Tumor Progression After Percutaneous Ethanol Ablation
	9.5.18	 Local Tumor Progression Around Retained Iodized Oil After Chemoembolization
	9.5.19	 Advantages of MR Images for Assessing Local Tumor Progression After Chemoembolization
	9.5.20	 Local Tumor Progression Around Retained Iodized oil After Chemoembolization
	9.5.21	 Ischemic Biliopathy by Chemoembolization
	9.5.22	 An Example of Hepatocellular Carcinoma (HCC) Treated with Chemoembolization with Drug-Eluting Bead
	9.5.23	 An Example of Hepatocellular Carcinoma (HCC) Treated with Transarterial Radioembolization (TARE)
	9.5.24	 An Example of Hepatocellular Carcinoma (HCC) Treated with Sorafenib

	Suggested Reading

	10: Trauma and Postoperative Changes of the Liver 
	10.1	 Liver Trauma
	10.1.1	 Role of the MDCT in Blunt Liver Trauma
	10.1.2	 MDCT Technique for Blunt Liver Trauma
	10.1.3	 MDCT Findings of Acute Blunt Liver Trauma
	10.1.3.1	 Contusion
	10.1.3.2	 Laceration
	10.1.3.3	 Hematomas
	10.1.3.4	 Vascular Injuries

	10.1.4	 Grading of Liver Trauma
	10.1.5	 Delayed Complications in Blunt Liver Trauma
	10.1.5.1	 Delayed Hemorrhage
	10.1.5.2 Abscess
	10.1.5.3	 Biloma

	10.1.6	 Penetrating Injury of the Liver
	10.1.7	 Iatrogenic Injury of the Liver

	10.2	 Postoperative Changes of the Liver
	10.2.1	 Terminology of Liver Resection
	10.2.2	 Normal Postoperative Findings
	10.2.2.1	 Early Postoperative Period
	10.2.2.2	 Late Postoperative Period

	10.2.3	 Imaging of Postoperative Surgical Complications After Hepatic Resection
	10.2.3.1	 Biliary Complications
	10.2.3.2	 Vascular Complications


	10.3	 Summary
	10.4	 Illustrations: Trauma and Postoperative Changes of the Liver
	10.4.1	 American Association for the Surgery of Trauma (AAST): Liver Organ Injury Scale
	10.4.2	 AAST Grade I
	10.4.3	 AAST Grade II
	10.4.4	 AAST Grade III
	10.4.5	 AAST Grade IV
	10.4.6	 AAST Grade V
	10.4.7	 Specific Considerations in the Liver Trauma
	10.4.8	 Delayed Complications
	10.4.9	 Penetrating Injury
	10.4.10 Iatrogenic Injury of the Liver
	10.4.11 Diagrams of Liver Resections
	10.4.12 Usual Postoperative Findings After Partial Hepatectomy
	10.4.13 Complications After Partial Hepatectomy

	Suggested Reading


	Part II: Biliary Tract
	11: Anomalies and Anatomic Variants of the Biliary Tract 
	11.1	 Normal Biliary System
	11.2	 Biliary Anatomic Variants
	11.3	 Choledochal Cysts
	11.3.1	 Types of Choledochal Cyst
	11.3.1.1	 Type I Fusiform Dilatation of Common Duct
	11.3.1.2	 Type II Diverticulum
	11.3.1.3	 Type III Choledochocele
	11.3.1.4	 Type IV Multiple Communicating Intra- and Extrahepatic Duct Cysts
	11.3.1.5	 Type V Caroli Disease


	11.4	 Anomalous Pancreaticobiliary Ductal Union (APBDU)
	11.5	 Anatomic Variants and Anomalies of Gallbladder
	11.6	 Summary
	11.7	 Illustration: Anomalies and Anatomic Variants of the Biliary Tract
	11.7.1	 Normal Bile Duct
	11.7.2	 Anatomic Variant of Bile Duct – Right Posterior Duct Drains into the Left Hepatic Duct
	11.7.3	 Anatomic Variant of Bile Duct – Right Posterior Duct Drains at the Right Side of the Right Anterior Duct
	11.7.4	 Anatomic Variant of Bile Duct – Trifurcation of the Bile Duct
	11.7.5	 Anatomic Variant of Bile Duct – Right Posterior Duct Drains into the Common Bile Duct Directly
	11.7.6	 Anatomic Variant of Bile Duct – Right Anterior Duct Drains into the Common Bile Duct Directly
	11.7.7	 Anatomic Variant of Bile Duct – Low Lying Cystic Duct
	11.7.8	 Illustration of Todani Classification for Choledochal Cyst
	11.7.9	 Type I Choledochal Cyst
	11.7.10 Type II Choledochal Cyst
	11.7.11 Type IV Choledochal Cyst
	11.7.12 Type V Choledochal Cyst – Caroli Disease
	11.7.13 Type V Choledochal Cyst – Localized Caroli Disease
	11.7.14 Illustration of APBDU Type
	11.7.15 APBDU, P-C Type
	11.7.16 APBDU, C-P Type
	11.7.17 APBDU with Gallbladder Cancer
	11.7.18 APBDU with Choledochal Cyst, Gallbladder Cancer
	11.7.19 Phrygian Cap of Gallbladder
	11.7.20 Bicameral Gallbladder
	11.7.21 Left-Sided Gallbladder

	Suggested Reading

	12: Cholangitis
	12.1	 Primary Sclerosing Cholangitis
	12.2	 Primary Biliary Cirrhosis
	12.3	 Recurrent Pyogenic Cholangitis
	12.4	 Obstructive Cholangitis
	12.4.1	 Choledocholithiasis

	12.5	 Parasitic Infestation
	12.5.1	 Clonorchiasis
	12.5.2	 Ascariasis

	12.6	 Summary
	12.7	 Illustrations: Cholangitis
	12.7.1	 Schematic Diagram of Morphologic Classification of Bile Duct Dilatation
	12.7.2	 Primary Sclerosing Cholangitis
	12.7.3	 Primary Sclerosing Cholangitis
	12.7.4	 Primary Sclerosing Cholangitis
	12.7.5	 Primary Biliary Cirrhosis
	12.7.6	 Hepatolithiasis
	12.7.7	 Recurrent Pyogenic Cholangitis
	12.7.8	 Recurrent Pyogenic Cholangitis
	12.7.9	 Recurrent Pyogenic Cholangitis
	12.7.10 Cholangiocarcinoma Having Recurrent Pyogenic Cholangitis
	12.7.11 Cholangiocarcinoma Having Recurrent Pyogenic Cholangitis
	12.7.12 Choledocholithiasis with Biliary Obstruction
	12.7.13 Choledocholithiasis with Biliary Obstruction
	12.7.14 Mirizzi Syndrome
	12.7.15 Intrahepatic Mass-Forming Cholangiocarcinoma with Biliary Obstruction
	12.7.16 Intrahepatic Mass-Forming Cholangiocarcinoma with Biliary Abscesses
	12.7.17 Distal Common Bile Duct Cancer with Biliary Obstruction
	12.7.18 Benign Biliary Stricture After Living Donor Liver Transplantation
	12.7.19 Clonorchiasis
	12.7.20 Cholangiocarcinoma with Clonorchiasis

	Suggested Reading

	13: Cholecystitis and Adenomyomatosis 
	13.1	 Acute Cholecystitis
	13.1.1	 Complication of Acute Cholecystitis
	13.1.1.1	 Gangrenous Cholecystitis
	13.1.1.2	 Hemorrhagic Cholecystitis
	13.1.1.3	 Emphysematous Cholecystitis
	13.1.1.4	 Perforation


	13.2	 Chronic Cholecystitis
	13.2.1	 Chronic Cholecystitis-Related Complications
	13.2.1.1	 Fistula
	13.2.1.2	 Xanthogranulomatous Cholecystitis
	13.2.1.3	 Porcelain Gallbladder


	13.3	 Mirizzi Syndrome
	13.4	 Adenomyomatosis
	13.5	 Cholesterolosis
	13.6	 Summary
	13.7	 Illustrations: Cholecystitis and Adenomyomatosis
	13.7.1	 Acute Cholecystitis with a Cystic Duct Stone
	13.7.2	 Gallbladder Wall Edema
	13.7.3	 Acute Gangrenous Cholecystitis
	13.7.4	 Acute Hemorrhagic Cholecystitis
	13.7.5	 Emphysematous Cholecystitis
	13.7.6	 Emphysematous Cholecystitis
	13.7.7	 Gallbladder Perforation
	13.7.8	 Gallbladder Perforation
	13.7.9	 Chronic Calculous Cholecystitis with Cholesterolosis
	13.7.10 Cholecystoduodenal Fistula Causing Gallstone Ileus
	13.7.11 Xanthogranulomatous Cholecystitis
	13.7.12 Porcelain Gallbladder
	13.7.13 Fundal Adenomyoma
	13.7.14 Segmental Adenomyomatosis
	13.7.15 Diffuse Adenomyomatosis
	13.7.16 Diffuse Adenomyomatosis Involving the Fundus and Body of the Gallbladder
	13.7.17 Mirizzi Syndrome

	Suggested Reading

	14: Cholangiocarcinoma
	14.1	 Introduction
	14.2	 Demographic and Clinical Features
	14.3	 Pathology
	14.3.1	 Mass-Forming CC
	14.3.2	 Periductal-Infiltrating CC
	14.3.3	 Intraductal-Growing CC

	14.4	 CC Evaluation on Imaging
	14.4.1	 Role of Imaging
	14.4.2	 Imaging Findings
	14.4.2.1	 Mass-Forming CC
	14.4.2.2	 Periductal-Infiltrating CC
	14.4.2.3	 Intraductal CC


	14.5	 Staging and Evaluation of Resectability
	14.5.1	 Staging
	14.5.1.1	 Intrahepatic CC
	14.5.1.2	 Extrahepatic CC

	14.5.2	 Resectability

	14.6	 Summary
	14.7	 Illustrations: Cholangiocarcinoma
	14.7.1	 Illustration of Cholangiocarcinoma According to Morphology
	14.7.2	 Intrahepatic Mass-Forming Cholangiocarcinoma
	14.7.3	 Periductal-Infiltrating Hilar Cholangiocarcinoma
	14.7.4	 Classification of Biliary Extent of Cholangiocarcinoma According to Bismuth-Corlette
	14.7.5	 Bismuth-Corlette Type I Cholangiocarcinoma
	14.7.6	 Bismuth-Corlette Type IIIB Cholangiocarcinoma
	14.7.7	 Bismuth-Corlette Type IV Cholangiocarcinoma
	14.7.8	 Assessment of Resectability of Bismuth-Corlette Type IIIA Cholangiocarcinoma
	14.7.9	 Anatomical Variation of Bile Duct Cancer
	14.7.10 Para-Aortic Lymph Node Metastasis of Hilar Cholangiocarcinoma
	14.7.11 Peritoneal Carcinomatosis and Pelvic Bone Metastasis of Hilar Cholangiocarcinoma
	14.7.12 Ampullary Cancer
	14.7.13 Intraductal Papillary Mucinous Tumor of the Bile Duct
	14.7.14 HCC with Bile Duct Invasion
	14.7.15 Hilar Cholangiocarcinoma Associated with Choledochal Cyst
	14.7.16 Biliary Involvement of Autoimmune Pancreatitis
	14.7.17 Benign Bile Duct Stricture due to Chronic Inflammation and Fibrosis Mimicking Cholangiocarcinoma
	14.7.18 Bismuth-Corlette Type IV Cholangiocarcinoma

	Suggested Reading

	15: Tumors of the Gallbladder
	15.1	 Gallbladder Cancer
	15.1.1	 Radiologic Tools for Evaluating GB Cancer
	15.1.2	 Radiologic Features of GB Cancers
	15.1.2.1	 Focal or Diffuse Mural Thickening with or Without Irregularity of the GB Wall
	15.1.2.2	 Polypoid Intraluminal Mass
	15.1.2.3	 Large Mass Obscuring or Replacing the GB, Often Extending into the Liver

	15.1.3	 TNM Staging
	15.1.3.1	 T1 Stage GB Cancers
	15.1.3.2	 T2 Stage GB Cancers
	15.1.3.3	 T3 Stage GB Cancers
	15.1.3.4	 T4 Stage of GB Cancers

	15.1.4	 Mode of Spread in GB Cancers
	15.1.4.1	 Direct Invasion of the Liver, Gastrohepatic Ligament, Duodenum, or Colon
	15.1.4.2	 Intraductal Tumor Extension
	15.1.4.3	 Lymphatic Spread to Regional Lymph Nodes
	15.1.4.4	 Hematogenous Spread to the Liver
	15.1.4.5	 Peritoneal Metastasis

	15.1.5	 Differential Diagnosis
	15.1.5.1	 Focal or Diffuse Mural Thickening with or Without Irregularity of the GB Wall
	15.1.5.2	 Polypoid Intraluminal Mass
	15.1.5.3	 Large Mass Obscuring or Replacing the GB, Often Extending into the Liver


	15.2	 Other Malignant GB Tumors
	15.3	 Benign GB Tumors
	15.3.1	 Adenoma
	15.3.2	 Cholesterol Polyp
	15.3.3	 Other Rare Benign Neoplasms

	15.4	 Summary
	15.5	 Illustrations: Tumors of the Gallbladder
	15.5.1	 Morphologic Classification of Gallbladder Tumors
	15.5.2	 Carcinoma Manifesting as Wall Thickening
	15.5.3	 Carcinoma Manifesting as Polypoid Mass
	15.5.4	 Carcinoma Manifesting as Gallbladder Replacing Mass
	15.5.5	 Gallbladder Dysplasia and Carcinoma Tis Stage
	15.5.6	 Gallbladder Carcinoma T1a Stage
	15.5.7	 Gallbladder Carcinoma T1b Stage
	15.5.8	 Gallbladder Carcinoma T2 Stage
	15.5.9	 Gallbladder Carcinoma T3 Stage
	15.5.10 Gallbladder Carcinoma T4 Stage
	15.5.11 Pathways of Tumor Spread: Direct Invasion into the Liver
	15.5.12 Pathways of Tumor Spread: Lymphatic Spread to Regional Lymph Nodes
	15.5.13 Pathways of Tumor Spread: Hematogenous Spread to the Liver and Lung
	15.5.14 Pathways of Tumor Spread: Metastasis to the Peritoneum
	15.5.15 Differential Diagnosis of Gallbladder Cancer: Xanthogranulomatous Cholecystitis
	15.5.16 Differential Diagnosis of Gallbladder Cancer: GB Cancer Concomitant with Concealed Perforation of Xanthogranulomatous Cholecystitis
	15.5.17 Differential Diagnosis of Gallbladder Cancer: Gallbladder Cancer with Acute Cholecystitis
	15.5.18 Differential Diagnosis of Gallbladder Cancer: Chronic Complicated Cholecystitis with Adenomyomatous Hyperplasia
	15.5.19 Differential Diagnosis of Gallbladder Cancer: Adenomyomatosis
	15.5.20 Differential Diagnosis of Gallbladder Cancer: Focal Fat Deposition at Gallbladder bed
	15.5.21 Hidden Gallbladder Cancer Underneath the Stones or Sludge
	15.5.22 Other Malignant Gallbladder Neoplasm: Metastatic Tumor, Polypoid Type
	15.5.23 Other Malignant Gallbladder Neoplasm: Metastatic Tumor, Focal/Segmental Wall- Thickening Type
	15.5.24 Other Malignant Gallbladder Neoplasm: Metastatic Tumor, Diffuse Wall-Thickening Type
	15.5.25 Other Malignant Gallbladder Neoplasm: Adenosquamous Carcinoma
	15.5.26 Other Malignant Gallbladder Neoplasm: Neuroendocrine Carcinoma
	15.5.27 Benign Gallbladder Polyp: Adenomatous Polyp
	15.5.28 Benign Gallbladder Polyp: Cholesterol Polyp

	Suggested Reading

	16: Trauma and Posttreatment Complications of the Biliary Tract
	16.1	 Trauma-Related Bile Duct Injury
	16.2	 Surgical Treatment-Related Bile Duct Injury
	16.2.1	 Bile Duct Injury After Cholecystectomy
	16.2.1.1	 Bile Leak
	16.2.1.2	 Biliary Obstruction and Stricture
	16.2.1.3	 Complications in the Remnant Cystic Duct Stump

	16.2.2	 Post-Biliary-Enteric Anastomosis Bile Duct Injury
	16.2.2.1	 Anastomotic Leak
	16.2.2.2	 Anastomotic Stricture
	16.2.2.3	 Nonanastomotic Stricture
	16.2.2.4	 Stone Formation


	16.3	 Nonsurgical Injury of Biliary Tract
	16.3.1	 Transcatheter Arterial Chemoembolization (TACE)-Related Bile Duct Injury
	16.3.2	 Radiofrequency Ablation (RFA)-Related Bile Duct Injury

	16.4	 Summary
	16.5  Illustrations: Trauma and Treatment- Related Bile Duct Injury
	16.5.1	 Traumatic Injury of Bile Duct
	16.5.2	 Strasberg Classification of Bile Duct Injury
	16.5.3	 Normal Cholangiography After Cholecystectomy
	16.5.4	 Postcholecystectomy Bile Duct Injury. Class A
	16.5.5	 Postcholecystectomy Bile Duct Injury. Class B
	16.5.6	 Postcholecystectomy Bile Duct Injury. Class B
	16.5.7	 Postcholecystectomy Bile Duct Injury. Class D
	16.5.8	 Postcholecystectomy Bile Duct Injury. Class E2
	16.5.9	 Biloma After Right Hemihepatectomy
	16.5.10 Biloma After Central Lobectomy and Hepaticojejunostomy of the Liver due to Cholangiocarcinoma
	16.5.11 Detection of Bile Leak from the Bile Duct of Caudate Lobe with MRI Using Hepatobiliary Contrast Agent
	16.5.12 Detection of Site of Bile Leak After Fistulectomy for IVC- Duodenal Fistula
	16.5.13 Anastomotic Stricture of Bile Duct After Cadaveric Donor Liver Transplantation
	16.5.14 Anastomotic Stricture of Bile Duct After Cadaveric Donor Liver Transplantation
	16.5.15 Confluence Stricture of Bile Duct After Cadaveric Donor Liver Transplantation
	16.5.16 Bilateral Multifocal Stricture of Intrahepatic Ducts After Cadaveric Donor Liver Transplantation
	16.5.17 Diffuse Necrosis of Intrahepatic Ducts After Cadaveric Donor Liver Transplantation
	16.5.18 Ischemic Injury of Bile Duct After Cadaveric Donor Liver Transplantation
	16.5.19 Biloma After Percutaneous Cholecystostomy
	16.5.20 Perforation of Common Bile Duct During ERCP Procedure

	Suggested Reading


	Part III: Pancreas
	17: Anomalies and Anatomic Variants of the Pancreas
	17.1	 Embryologic Development
	17.2	 Normal Pancreatic Anatomy and Ductal Variants
	17.3	 Developmental Anomalies of the Pancreas
	17.3.1	 Pancreas Divisum
	17.3.2	 Annular Pancreas
	17.3.3	 Ectopic Pancreas
	17.3.4	 Pancreas Agenesis and Hypoplasia

	17.4	 Fatty Replacement of the Pancreas
	17.5	 Pancreatic Cyst
	17.6	 Summary
	17.7	 Illustration: Anomalies and Anatomic Variants of the Pancreas
	17.7.1	 Normal Pancreatic Duct
	17.7.2	 Normal Pancreatic Duct
	17.7.3	 Pancreatic Divisum
	17.7.4	 Pancreatic Divisum
	17.7.5	 Pancreatic Divisum
	17.7.6	 Annular Pancreas
	17.7.7	 Annular Pancreas
	17.7.8	 Ectopic Pancreas in the Stomach
	17.7.9	 Ectopic Pancreas in the Duodenum
	17.7.10 Ectopic Pancreas in the Duodenum
	17.7.11 Ectopic Pancreas in the Ileum
	17.7.12 Diffuse Fatty Replacement of the Pancreas
	17.7.13 Focal Fat Deposition of the Pancreas
	17.7.14 Uneven Fatty Infiltration of the Pancreas
	17.7.15 von Hippel–Lindau Disease with Pancreatic Cyst

	Suggested Reading

	18: Pancreatitis
	18.1	 Acute Pancreatitis
	18.1.1	 Clinical Findings and Diagnosis of Acute Pancreatitis
	18.1.2	 Grading System and Types of Acute Pancreatitis
	18.1.3	 Complications of Acute Pancreatitis

	18.2	 Chronic Pancreatitis
	18.2.1	 Causes and Clinical Symptoms
	18.2.2	 Diagnosis of Chronic Pancreatitis
	18.2.2.1	 Abdominal Radiography
	18.2.2.2	 Transabdominal US
	18.2.2.3	 CECT
	18.2.2.4	 MRI and MRCP
	18.2.2.5	 ERCP
	18.2.2.6	 Endoscopic US


	18.3	 Groove Pancreatitis
	18.3.1	 Causes and Clinical Symptoms
	18.3.2	 Classification and Imaging Findings of Groove Pancreatitis
	18.3.2.1	 CECT
	18.3.2.2	 MRI

	18.3.3	 Differential Diagnosis of Groove Pancreatitis

	18.4	 Autoimmune Pancreatitis
	18.4.1	 Incidence and Clinical Symptoms of AIP
	18.4.2	 Diagnostic Criteria of AIP
	18.4.3	 Types of AIP
	18.4.4	 Imaging Findings of AIP
	18.4.4.1	 Diffuse Parenchymal Involvement of AIP on CECT and MRI
	18.4.4.2	 Focal Parenchymal Involvement of AIP on CECT, MRI, and EUS
	18.4.4.3	 Ductal Changes on ERCP and MRCP
	18.4.4.4	 Vascular Involvement on Angiography
	18.4.4.5	 Associated Findings in the Pancreas
	18.4.4.6	 Associated Findings Out of the Pancreas


	18.5	 Summary
	18.6	 Illustrations: Pancreatitis
	18.6.1	 Acute Pancreatitis
	18.6.1.1	 Acute Interstitial Pancreatitis
	18.6.1.2	 Acute Interstitial Pancreatitis with Acute Peripancreatic Fluid Collection (APFC)
	18.6.1.3	 Acute Interstitial Pancreatitis in a 55-Year-Old Female with Acute Peripancreatic Fluid Collection (APFC) and Later with Pancreatic Pseudocyst
	18.6.1.4	 Acute Necrotizing Pancreatitis with Acute Necrotic Collection (ANC)
	18.6.1.5	 Acute Necrotizing Pancreatitis Involving the Pancreas Parenchyma
	18.6.1.6	 Acute Necrotizing Pancreatitis Complicated by Infected Walled-Off Necrosis (WON)
	18.6.1.7	 Acute Pancreatitis: Pseudoaneurysm from the Splenic Artery

	18.6.2	 Chronic Pancreatitis
	18.6.2.1	 Chronic Pancreatitis: Ductal Changes
	18.6.2.2	 Chronic Pancreatitis: Ductal Changes
	18.6.2.3	 Chronic Pancreatitis: Parenchymal Changes
	18.6.2.4	 Chronic Pancreatitis: Pseudoaneurysm
	18.6.2.5	 Chronic Pancreatitis: Venous Thrombosis
	18.6.2.6	 Chronic Pancreatitis: Superimposed Acute Pancreatitis
	18.6.2.7	 Chronic Pancreatitis: Inflammatory Mass
	18.6.2.8	 Chronic Pancreatitis: Pancreas Adenocarcinoma

	18.6.3	 Groove Pancreatitis
	18.6.3.1	 Groove Pancreatitis
	18.6.3.2	 Groove Pancreatitis
	18.6.3.3	 Groove Cancer Mimicking Groove Pancreatitis

	18.6.4	 Autoimmune Pancreatitis
	18.6.4.1	 Autoimmune Pancreatitis Type 1: Typical Pathology
	18.6.4.2	 Autoimmune Pancreatitis Type 2: Typical Pathology
	18.6.4.3	 Autoimmune Pancreatitis Type 1: Diffuse Type
	18.6.4.4	 Autoimmune Pancreatitis Type 1: Focal Type
	18.6.4.5	 Autoimmune Pancreatitis: Extrapancreatic Organ Involvement
	18.6.4.6	 Autoimmune Pancreatitis: Extrapancreatic Organ Involvement
	18.6.4.7	 Autoimmune Pancreatitis: Extrapancreatic Organ Involvement
	18.6.4.8	 Autoimmune Pancreatitis Type 2: Diffuse Type
	18.6.4.9	 Autoimmune Pancreatitis Type 2: Focal Type


	Suggested Reading

	19: Cystic Tumors of the Pancreas
	19.1	 Terminology
	19.2	 Intraductal Papillary Mucinous Neoplasm (IPMN)
	19.3	 Serous Cystic Neoplasm (SCN)
	19.4	 Mucinous Cystic Neoplasm (MCN)
	19.5	 Cystic Degeneration of Solid Pancreatic Tumor
	19.6	 Other Cystic Lesions
	19.7	 Summary
	19.8	 Illustrations: Cystic Tumors of the Pancreas
	19.8.1	 Schematic Diagrams of Cystic Pancreatic Lesions
	19.8.2	 Schematic Diagrams of Morphologic Classification of Intraductal Papillary Mucinous Neoplasm
	19.8.3	 Intraductal Papillary Mucinous Neoplasm with Low-Grade Dysplasia: Branch Duct Type
	19.8.4	 Intraductal Papillary Mucinous Neoplasm with Intermediate-Grade Dysplasia: Branch Duct Type
	19.8.5	 Intraductal Papillary Mucinous Neoplasm with Low-Grade Dysplasia: Main Duct Type
	19.8.6	 Intraductal Papillary Mucinous Neoplasm with Intermediate-Grade Dysplasia: Main Duct Type
	19.8.7	 Invasive Intraductal Papillary Mucinous Carcinoma: Combined Main and Branch Duct Type
	19.8.8	 Ruptured Intraductal Papillary Mucinous Neoplasm
	19.8.9	 Serous Cystadenoma: Microcystic Type
	19.8.10 Serous Cystadenoma: Oligocystic Ill-Defined Type
	19.8.11 Serous Cystadenoma: Solid Type
	19.8.12 von Hippel-Lindau Disease Associated Serous Cystadenoma
	19.8.13 Mucinous Cystic Neoplasm with Low-Grade Dysplasia
	19.8.14 Mucinous Cystic Neoplasm with Intermediate-Grade Dysplasia
	19.8.15 Mucinous Cystic Neoplasm with an Associated Invasive Carcinoma
	19.8.16 Solid Pseudopapillary Neoplasm, Cystic
	19.8.17 Pancreatic Neuroendocrine Tumor Grade 1, Cystic
	19.8.18 Lymphoepithelial Cyst
	19.8.19 Retention Cyst
	19.8.20 Epidermoid Cyst in Intrapancreatic Accessory Spleen

	Suggested Reading

	20: Solid Tumors in the Pancreas
	20.1	 Ductal Adenocarcinoma
	20.1.1	 Common Imaging Findings on CT
	20.1.2	 Image Findings on MRI

	20.2	 Ductal Adenocarcinoma Variants
	20.2.1	 Colloid Carcinoma
	20.2.2	 Adenosquamous Carcinoma

	20.3	 Acinar Cell Carcinoma
	20.4	 Pancreatoblastoma
	20.5	 Solid Pseudopapillary Neoplasm (SPN)
	20.6	 Pancreatic Neuroendocrine Neoplasms (PNETs)
	20.7	 Mesenchymal Tumors
	20.7.1	 Lipoma
	20.7.2	 Schwannoma

	20.8	 Lymphoma
	20.9	 Metastasis to the Pancreas
	20.10	 Intrapancreatic Accessory Spleen (IPAS)
	20.11	 Summary
	20.12	 Illustrations: Solid Tumors of the Pancreas
	20.12.1 Schematic Diagrams of Pancreatic Ductal Adenocarcinoma According to Its Location
	20.12.2 Pancreatic Ductal Adenocarcinoma of the Head
	20.12.3 Pancreatic Ductal Adenocarcinoma of the Uncinate: Unresectable Case
	20.12.4 Pancreatic Ductal Adenocarcinoma of the Tail
	20.12.5 Pancreatic Ductal Adenocarcinoma with Bile Duct Dilatation
	20.12.6 Pancreatic Ductal Adenocarcinoma of the Body: Isoattenuating Tumor
	20.12.7 Pancreatic Ductal Adenocarcinoma with Cystic Lesions
	20.12.8 Pancreatic Ductal Adenocarcinoma of the Tail with Multiple Metastases
	20.12.9 Pancreatic Ductal Adenocarcinoma Variants: Colloid Carcinomas (Mucinous Noncystic Adenocarcinomas)
	20.12.10 Pancreatic Ductal Adenocarcinoma Variants: Adenosquamous Carcinoma
	20.12.11 Pancreatic Ductal Adenocarcinoma Variants: Undifferentiated Carcinoma with Osteoclast-Like Giant Cells
	20.12.12 Acinar Cell Carcinoma
	20.12.13 Pancreatoblastoma
	20.12.14 Solid Pseudopapillary Neoplasm
	20.12.15 Solid Pseudopapillary Neoplasm in a Male Patient
	20.12.16 Pancreatic Neuroendocrine Neoplasm in von Hippel–Lindau Disease
	20.12.17 Pancreatic Neuroendocrine Neoplasm: Insulinoma
	20.12.18 Pancreatic Neuroendocrine Neoplasm: Grade 2 with Cystic Change
	20.12.19 Pancreatic Neuroendocrine Carcinoma with Hepatic Metastases
	20.12.20 Pancreatic Lipoma
	20.12.21 Pancreatic Schwannoma
	20.12.22 Pancreatic Lymphoma
	20.12.23 Metastasis to the Pancreas from Renal Cell Carcinoma
	20.12.24 Intrapancreatic Accessory Spleen

	Suggested Reading

	21: Trauma and Post-treatment Complications of the Pancreas
	21.1	 Traumatic Pancreas Injury
	21.1.1	 Imaging Technique for Pancreas Injury
	21.1.1.1	 Grading of Pancreatic Injury

	21.1.2	 Differential Diagnosis: Pseudopancreatitis

	21.2	 Post-treatment Complication
	21.2.1	 Post-operative Complication
	21.2.2	 Post-procedural Complication

	21.3	 Summary
	21.4  Illustrations: Trauma and Post- treatment Complications of the Pancreas
	21.4.1	 Pancreatic Contusion
	21.4.2	 Pancreatic Laceration with Hematoma
	21.4.3	 Pancreatic Transection
	21.4.4	 Pancreatic Transection with Hemoperitoneum
	21.4.5	 Pseudocyst
	21.4.6	 Pancreatic Duct Injury with Pancreatic Ascites
	21.4.7	 Penetrating Pancreatic Trauma
	21.4.8	 Pancreatic Fistula
	21.4.9 Duodenal Perforation Following Endoscopic Retrograde Cholangiopancreatography
	21.4.10 Pseudocyst
	21.4.11 Pseudopancreatitis

	Suggested Reading


	Part IV: Spleen
	22: Anomalies and Anatomic Variations of the Spleen
	22.1	 Splenic Lobulation, Notch, and Cleft
	22.2	 Accessory Spleen
	22.3	 Wandering Spleen
	22.4	 Asplenia and Polysplenia
	22.5	 Summary
	22.6	 Illustrations: Anomalies and Anatomic Variations of the Spleen
	22.6.1	 Splenic Lobulations: Medial Part
	22.6.2	 Splenic Lobulations: Lateral Part
	22.6.3	 Prominent Splenic Lobule Extending Medially
	22.6.4	 Splenic Lobule Mimicking a Gastric Subepithelial Tumor
	22.6.5	 Splenic Cleft: Superior Border
	22.6.6	 Splenic Cleft: Inferior Border
	22.6.7	 Accessory Spleen at the Splenic Hilum
	22.6.8	 Accessory Spleen Located Posterior to the Spleen
	22.6.9	 Intrapancreatic Accessory Spleen with Typical Imaging Features
	22.6.10 Intrapancreatic Spleen
	22.6.11 Intrahepatic Accessory Spleen
	22.6.12 Wandering Spleen
	22.6.13 Asplenia
	22.6.14 Polysplenia

	Suggested Reading

	23: Diffuse Spleen Diseases
	23.1	 Splenomegaly
	23.1.1	 Congestive Splenomegaly
	23.1.2	 Hyperplastic Splenomegaly
	23.1.3	 Infectious and Inflammatory Disease
	23.1.4	 Infiltrative Splenomegaly

	23.2	 Infection
	23.2.1	 Malaria
	23.2.2	 Tuberculosis
	23.2.3	 Brucellosis 
	23.2.4	 Salmonella Infection
	23.2.5	 Aspergillosis 

	23.3	 Miscellaneous
	23.3.1	 Extramedullary Hematopoiesis
	23.3.2	 Gamna-Gandy body

	23.4	 Summary
	23.5	 Illustrations: Diffuse Spleen Diseases
	23.5.1	 Congestive Splenomegaly
	23.5.1.1	 Splenomegaly with Liver Cirrhosis
	23.5.1.2	 Splenomegaly Associated with Alcoholic Liver Cirrhosis
	23.5.1.3	 Splenomegaly Associated with Splenic Vein Occlusion
	23.5.1.4	 Splenomegaly with Obstruction of Inferior Vena Cava

	23.5.2	 Hyperplastic Splenomegaly
	23.5.2.1	 Splenomegaly Associated with Spherocytosis
	23.5.2.2	 Splenomegaly Associated with Polycythemia Vera

	23.5.3	 Infiltrative Splenomegaly
	23.5.3.1	 Splenomegaly Associated with Gaucher’s Disease
	23.5.3.2	 Splenomegaly Associated with Sarcoidosis
	23.5.3.3	 Splenomegaly Associated with Amyloidosis

	23.5.4	 Splenic Inflammation
	23.5.4.1	 Splenic Abscess
	23.5.4.2	 Tuberculosis
	23.5.4.3	 Calcified Tuberculosis
	23.5.4.4	 Tuberculosis Associated with Acquired Immunodeficiency Syndrome (AIDS)
	23.5.4.5	 Malaria
	23.5.4.6	 Salmonella Infection
	23.5.4.7	 Aspergillosis
	23.5.4.8	 Brucellosis

	23.5.5	 Miscellaneous
	23.5.5.1	 Hemochromatosis
	23.5.5.2	 Extramedullary Hematopoiesis
	23.5.5.3	 Extramedullary Hematopoiesis
	23.5.5.4	 Gamna-Gandy Body


	Suggested Reading

	24: Benign Focal Lesions of the Spleen
	24.1	 Hemangioma
	24.2	 Hamartoma
	24.3	 Lymphangioma
	24.4	 Littoral Cell Angioma
	24.5	 Sclerosing Angiomatoid Nodular Transformation (SANT)
	24.6	 Inflammatory Myofibroblastic Tumor
	24.7	 Extramedullary Hematopoiesis
	24.8	 Pseudocyst, Epidermoid Cyst, and Echinococcal Cyst
	24.9	 Abscess (Bacterial, Mycobacterial, and Fungal)
	24.10	 Summary
	24.11	 Illustrations: Benign Focal Lesions of the Spleen
	24.11.1 Cavernous Hemangioma, Predominantly Cystic
	24.11.2 Growing Hemangioma
	24.11.3 Cavernous Hemangioma. Predominantly Solid
	24.11.4 Ruptured Splenic Hemangioma
	24.11.5 Hamartoma
	24.11.6 Lymphangioma
	24.11.7 Sclerosing Angiomatoid Nodular Transformation
	24.11.8 Sclerosing Angiomatoid Nodular Transformation
	24.11.9 Inflammatory Myofibroblastic Tumor
	24.11.10 Extramedullary Hematopoiesis
	24.11.11 Pseudocyst
	24.11.12 Pseudocyst
	24.11.13 Epidermoid Cyst
	24.11.14 Epidermoid Cyst
	24.11.15 Bacterial Abscess
	24.11.16 Mycobacterial Abscess
	24.11.17 Fungal Abscess

	Suggested Reading

	25: Malignant Focal Lesions of the Spleen
	25.1	 Angiosarcoma
	25.2	 Lymphoma
	25.3	 Metastasis
	25.4	 Summary
	25.5	 Illustrations: Malignant Focal Lesions of the Spleen
	25.5.1	 Splenic Angiosarcoma with Spontaneous Rupture
	25.5.2	 Splenic Angiosarcoma Involving Whole Spleen
	25.5.3	 Splenic Angiosarcoma: MR Finding
	25.5.4	 Splenic Lymphoma with Diffuse Involvement
	25.5.5	 Splenic Lymphoma Appeared as a Focal Mass
	25.5.6	 Splenic Metastasis of Nasopharyngeal Carcinoma: CT and US Findings
	25.5.7	 Splenic Metastasis of Endometrial Adenocarcinoma: CT and MRI Findings
	25.5.8	 Splenic Metastasis of Hepatocellular Carcinoma: CT and MRI Findings

	Suggested Reading

	26: Trauma and Post-treatment Complications of the Spleen
	26.1	 Splenic Trauma
	26.1.1	 Imaging Technique
	26.1.2	 Grading of Splenic Injury

	26.2	 Post-treatment Complication
	26.2.1	 Post-operative Complication
	26.2.2	 Post-procedural Complication

	26.3	 Summary
	26.4  Illustrations: Trauma and Post- treatment Complications of the Spleen
	26.4.1	 Splenic Contusion
	26.4.2	 Subcapsular Hematoma
	26.4.3	 Splenic Laceration
	26.4.4	 Splenic Infarction
	26.4.5	 Splenic Hematoma and Active Bleeding
	26.4.6	 Splenic Rupture
	26.4.7	 Post-operative Complication

	Suggested Reading


	Index

