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Introduction to hepatology
History of hepatology

Fig. 1.1: Babylonian terracotta model of a sheep’s liver with papil-
lary process ( | ), ca. 2000 BC (British Museum, London) (13)

Fig. 1.2: Sumerian clay model of the liver, 1700-1600 BC (excav-
ations of Mari) (21)

Fig. 1.3: Sumerian clay model of the liver, ca. 1260 BC (excava-
tions of Bogazkdy) (10)

Fig. 1.4: Red-figured illustration of inspection of the liver on a
Greek bellied amphora (17)

Fig. 1.5: Black-figured illustration of inspection of the liver on an
Attic neck amphora (2)

Fig. 1.6: Black-figured illustration of inspection of the liver on an
Attic amphora of pan-Athenian form (24)

Fig. 1.7: Etruscan model of a sheep’s liver in bronze, 300-200 BC
(Museo Civico, Piacenza) (7)

Fig. 1.8: Etruscan model of a sheep’s liver in bronze, 300-200 BC,
showing inscriptions (Museo Civico, Piacenza) (7)

Fig. 1.9: Etruscan clay model of a liver, ca. 200 BC (excavations
of Falerii) (7)

Fig. 1.10: Etruscan hand mirror in bronze, 500-400 BC: KALCHAS
(son of Thestor of Mykene), the most famous of the sacrificial
priests, inspects the animal liver with large caudate process; on the
table are the trachea and lungs of the sacrificial animal (7)

Fig. 1.11: An eagle devours the liver of PROMETHEUS, who is tied
fast and unable to escape; the liver regenerated each night (left: his
brother Atlas) (Laconic kylix, 555 BC; Vatican Museums, Rome)

Fig. 1.12: GALENOS OF PERGAMON (131-201 AD) (129-199 AD?)
(Medical Academy Paris; photo by René Jacques, Paris)

Fig. 1.13: Visceral surface of the multiple-lobed liver (A), with the
gall bladder (B), portal vein (D), bile duct, bile system (C, E)
(“Anatomia Mundini”, 1316) (MonDINO DE Luzzi, Bologna)

Fig. 1.14: PARACELSUS (1493—-1541) (Jan van Scorel, Louvre Mu-
seum, Paris; colour photo by Laniepce, Paris)

Fig. 1.15: Ilustration of the human visceral liver surface by A.
VESALIUS, 1543 (25)

Fig. 1.16: Illustration of the blood and bile vessels of the liver by
F. GLissON, 1654 (A: dorsal region, B: right aspect, C: ventral
region, D: left aspect, E: hepatic veins, H: umbilical vein, K: duct
of ArRANTIUS, G: gall bladder, [: bile duct, F: portal vein) (9) (Univ.
Library, Freiburg)

Fig. 1.17: ALBRECHT VON HALLER (1708-1777)
(Nat. Library Bern; photo by Boissonnas, Geneva)

Fig. 1.18: Tllustration of liver lobules and vessels by F. KIERNAN,
1833 (a, b: interlobular veins, c: intralobular vein plexus, d: intra-
lobular branch of the central hepatic vein) (15)

Fig. 1.19: Front page of the outstanding textbook ,,Klinik der
Leberkrankheiten by F. TH. FRERICHS (1819-1885): two volumes
(1st ed. 1858, 2nd ed. 1861) Verlag Vieweg, Braunschweig/
Germany; 416 and 549 pages respectively. (s. fig. 5.1!). —
(Personal possession of H. EPPINGER! — Purchased from his
estate) ® (private property)

Fig. 1.20: Portrait of FRIEDRICH THEODOR FRERICHS from 1862, the
founder of modern liver pathology

Morphology of the liver

Fig. 2.1: Views of the liver: anterior, posterior, inferior. (LL = left
lobe, RL = right lobe, D = diaphragm, GB = gall bladder, FLV =
fissure for ligamentum venosum, RL = round ligament (= lig.
teres), [IVC = inferior vena cava, FL = falciform ligament)

Fig. 2.2: Zahn’s furrow: diagonal craniocaudal impression of a
hypertrophic diaphragm contour. Along the bottom of the furrow,
there is a capsular fibrosis

Fig. 2.3: Reticular fibrosis of the liver surface in chronic persistent
hepatitis B with a so-called “simian cleft” (s. figs. 31.22; 35.5)

Fig. 2.4: Accessory lobe on the inferior surface of the right lobe of
liver. Here shown in chronic hepatitis B

Fig. 2.5: Segmentation of the liver. ® a: Left lobe (I, 1-4): 4 seg-
ments; “centre of the liver” (II): quadrate lobe (I, 3): caudate lobe
(I, 1,2) and caudate process (II, 2); right lobe (11, 1-4): 4 seg-
ments. ® Rex-Cantlie’s line (===) as functional division between
both liver lobes runs between II 2,4 and II 1,3. Topographically, the
liver lobes are separated by the falciform ligament ( |— ) between
I 1,3 and II 1,3. ® b: The liver can be divided into 9 segments
(I-IX) according to the ramifications of the portal veins. Segments
/11, 1V, V/VII and VI/VII are also combined into double seg-
ments

Fig. 2.6: Diagram of the portal vein: p.v. = portal vein, r.b. = right
branch, 1.b. = left branch; c.v. = cystic vein; u.v. = umbilical vein;
r.g.v. = right gastric vein, 1.g.v. = left gastric vein; sp.v. O = splen-
ic vein, s.g.v. = short gastric veins, l.g-e. v. = left gastro-epiploic
vein; ® = gastrocolic trunc; r.g-e.v. = right gastro-epiploic vein,
pd.v. = pancreaticoduodenal vein, m.c.v. = middle colic vein; A =
superior mesenteric vein, r.c.v. = right colic vein, ic.v. = ileocolic
vein, j.v. = jejunal veins, i.v. = ileal veins; A = inferior mesenteric
vein, l.c.v. = left colic vein, s.v. = sigmoid veins

Fig. 2.7: Reticular fibre network with central hepatic vein (CHV)
(Gomori’s reticulin stain)

Fig. 2.8: Spatial relationship of sinusoid and hepatic cells: hepato-
cytes (H) in the form of boundary lamella (BL), cell nucleus (CN),
canaliculus (BC), Disse’s space (D), endothelial cells (E), sieve
plate (SP), Kupffer cell (K), Ito cell (I). The cellular interchange
area is increased by microvilli (modified from D. Sasse, 1986)

Fig. 2.9: Liver cell and sinusoidal cells with organelles and polar-
ized membrane compartments: hepatocytes (H), sinusoids (S),
Disse’s space (D), erythrocytes (ER), endothelial cells (E), Kupffer
cells (K), Ito cells (I), microvilli (MV), canaliculus (BC), nucleo-
lus (N), tight junctions (tj), cell nucleus (CN), mitochondria (M),
smooth endoplasmic reticulum (SER), rough endoplasmic reticu-
lum (RER), Golgi apparatus (GA), lysosomes (L), peroxisomes
(P), ribosomes (R), microfilaments (MF) (modified from L.
COSSEL) (s. figs. 2.16-2.18)

Fig. 2.10: Normal hepatic tissue. H = hepatocytes, P = portal vein,
BD = bile duct, HA = hepatic arteriole (EvG)

Fig. 2.11: Diagram of the traditional (“classic”) hepatic lobule
according to the lobular structure (F. KIERNAN, 1833) (s. fig. 1.18)
and as stereogram (H. ELIAS, 1949): the liver cell columns run radi-
ally from the limiting plate to the central vein (11) (s. fig. 2.16)

Fig. 2.12: Hepatic lobules with central vein ( 1) and Glisson’s tri-
angles (G ---»). Slight distortion of the lobular architecture (HE)

Fig. 2.13: Diagram of the classic hepatic lobule (I), the portal vein
lobule (IT) and the hepatic acinus (IIT): CV = central vein (), P =
portal tract (»). Flow direction: venous blood (= blue arrow), arte-
rial blood (= red arrow) and bile (= green arrow), with the micro-
circulatory acinus zones 1, 2, 3. ® (cf. W. EKATAKSIN et al., 1992:
the microvascular unit is regarded as an area in which all liver cells
receive blood from a common terminal vessel)

Fig. 2.14: Diagram of the functional (microcirculatory) liver unit
(“simple acinus™) (A.M. RAPPAPORT, 1960, 1963): terminal hepatic
vein (thV), periportal field (P), zones of different blood supply A,



B, C and 1, 2, 3. Zone 1 (afferent zone): zone richest in O,,
nutrients and hormones. Zone 3 (efferent zone): zone poorest in O,,
nutrients and hormones, but enriched with CO, and metabolites
from zones 1 and 2. (Direction of blood flow is from 1 to 3 and
from A to C)

Fig. 2.15: Diagram of the liver lobule and the acinus arranged like
a clover leaf around the portal field according to the acinar struc-
ture (modified from D. SASSE, 1986): central hepatic vein (CV) or
terminal hepatic vein, periportal field (P). Circulatory and metabo-
lically different zones: zone 1 (periportal), zone 2 (intermediate),
zone 3 (perivenous)

Fig. 2.16: Hepatocytes (H) in the form of cellular trabeculae with
biliary capillaries (BC), cell nucleus (CN) and nucleolus (N); sinus-
oids (S) with leucocyte (L), endothelial cell (E) and erythrocytes
(ER); Disse’s space (D); X 1,980 (s. figs. 2.10-2.12)

Fig. 2.17: Hyaloplasm of the hepatocyte: glycogen granules (G),
mitochondria (M), rough endoplasmic reticulum with ribosomes
(R); edge of the cell nucleus (CN); X 32,000 (s. fig. 2.9)

Fig. 2.18: Nucleus, nucleolus and hyaloplasm of the liver cell (20):
cell nucleus (CN), marginal nucleolus (N), electron-dense dark
nuclear capsule (DC), undulating nuclear membrane with (partial)
fusion of the two membranes (NM), endoplasmic reticulum (ER),
mitochondria (M); X 14,600

Fig. 2.19: Diagram of the plasma membrane showing its integral
proteins (fluid mosaic model) (adapted from S.J. SINGER et al., 1972
and H. KNUFERMANN, 1976). ® 1: external aqueous milieu, 2: inter-
nal aqueous milieu, 3: fracture plane of the apolar membrane layer,
4: externally orientated intrinsic protein (ectoprotein), 5: internal-
ly orientated intrinsic protein (endoprotein), 6: external extrinsic
protein, 7: internal intrinsic protein, 8, 9: membrane-penetrating
proteins with hydrophobic interactions in the inside of the mem-
brane (P = polar region), 10: membrane pervaded by glycoprotein
with sugar residues (wm-), 11: lateral diffusion (A) and flip-flop
(B), 12: hydrophilic region (A) and hydrophobic region (B) of the
bilayer membrane

Tab. 2.1: Numerical and functional summary of the most important
organelles (adapted from B. ALBERTS et al., 1983) (s. figs. 2.9,
2.17)

Biochemistry and functions of the liver
Fig. 3.1: Diagram showing bilirubin metabolism

Fig. 3.2: Diagram showing porphyrin metabolism with haem syn-
thesis in the liver (0.7-1.4 umol/kg body weight per day = ca.
10-20% of total haem synthesis) (s. tab. 3.3)

Fig. 3.3: Biosynthesis of primary, secondary and tertiary bile acids

Fig. 3.4: Transfer of carbon skeletons from the amino acids into the
tricarboxylic-acid cycle via intermediates (G. REHNER, H. DANIEL,
1999)

Fig. 3.5: Diagram showing protein synthesis in the liver cell by
means of transcription (in the nucleus) and translation (in the cyto-
plasm)

Fig. 3.6: Regulation of carbohydrate metabolism in the liver and
musculature as well as its relationship to protein and fat metabo-
lism

Fig. 3.7: Diagram showing glucose metabolism (fasting state)

Fig. 3.8: Diagram showing the metabolic exchange of lipids bet-
ween intestine, fatty tissue, musculature and liver (FFA = free fatty
acids, LL = lipoprotein lipase, C, = apoprotein, SG = suprarenal
gland)

Fig. 3.9: Acetyl-CoA (activated acetic acid) as an original substance
for biosynthesizing fats

Fig. 3.10: Synthesis of eicosanoids (leucotriene B,, Bs, prosta-
glandin I,, I;, and thromboxane A,, A;) from @-3 and ®-6 fatty acids

Fig. 3.11: Diagram showing the biotransformation of foreign sub-
stances and their influencing factors as well as the development of
reactive products and biotoxometabolites

Fig. 3.12: Diagram showing the ammonia detoxification process in
the urea cycle (= ornithine cycle) (H.A. KreBs, K. HENSELEIT,
1932) (A.L. LEHNINGER, 1979)

Fig. 3.13: Diagram showing the urea and glutamine cycle in the
liver acinus

Fig. 3.14: Schematic diagram showing ammonium metabolism
and the organs which are involved via the blood circulation (blue =
glutamine, red = NH,*, green = urea)

Fig. 3.15: Tabular survey of catabolites of 100 g protein and their
hepatic and renal metabolic pathways, including excretion in the
urine under normal metabolic-acidosic and metabolic-alkalotic
conditions. (If no other units are specified, the data are in mmol)

Fig. 3.16: Diagram showing alcohol degradation in the liver cell by
means of alcohol dehydrogenase (ADH), catalase and the microso-
mal-ethanol oxidizing system (MEOS) as well as by aldehyde
dehydrogenase (ALDH)

Tab. 3.1: Essential biochemical metabolic functions of the liver

Tab. 3.2: Morphological heterogeneity of liver cells and organelles
as well as metabolic heterogeneity of hepatocytes according to
their respective zonal location in the acinus (s. pp 27, 28)

Tab. 3.3: Reference values of porphyrins and their precursors in
urine and the stool for differential diagnosis of porphyria

Tab. 3.4: Functions of bile acids
Tab. 3.5: Composition of ductular bile (so-called liver bile)

Tab. 3.6: Classification of the 20 important (essential and non-
essential) amino acids (AA = amino acid; BCAA = branched-chain
amino acid; AAA = aromatic amino acid)

Tab. 3.7: Distribution of simple and complex lipids in the plasma

Tab. 3.8: Cholesterol balance (supply/consumption per day) under
normal conditions

Tab. 3.9: Classification of hormones according to their principal
biological functions

Tab. 3.10: Metabolic effects of insulin and contra-insulin hor-
mones (glucagon, catecholamines) in the liver

Tab. 3.11: Significant effects of steroid hormones in the liver
Tab. 3.12: Metabolic effects of T; in the liver
Tab. 3.13: Classification of vitamins and vitamin-like agents

Tab. 3.14: Essential and non-essential trace elements in the human
body

Tab. 3.15: Aetiology of absolute and relative zinc deficiency
Tab. 3.16: Xenobiotics or potentially hepatotoxic substances

Tab. 3.17: Important (substrate-specific and substrate-nonspecific)
mechanisms of metabolic clearance

Tab. 3.18: Variable and non-variable factors influencing the bio-
chemical mechanisms involved in the metabolism of foreign sub-
stances

Tab. 3.19: Effects of enzyme inducers of the phenobarbital and
methylcholanthrene types (+ = increased or accelerated, (+) =
slightly increased, @ = not increased or not accelerated)

Tab. 3.20: Factors influencing the absorption of alcohol

Tab. 3.21: Alkohol content in vol. % and grams per litre for a varie-
ty of beverages

Tab. 3.22: Localization-related and biochemical differences of the
three enzyme systems responsible for alcohol degradation

Tab. 3.23: Isoenzymes of ADH in the liver and in gastric mucosa
Tab. 3.24: Radicals and reactive oxygen species

Tab. 3.25: Substrates acting as scavengers (endogenous and exo-
genous antioxidants) or adjuvant substances

Diagnostics in liver diseases

Clinical findings
Fig. 4.1: Elements of diagnostics
Fig. 4.2: Diagnostic pillars for detailed diagnosis in liver diseases

Fig. 4.3: Contours of the liver (brown) and spleen (red) and part of
the gall bladder (green) in the right and left hypochondrium (cos-
tae verae 1-7; costae spuriae 8—10; costae fluctuantes 11-12)

Fig. 4.4: Palpation of the liver: bimanual ventral palpation
(GILBERT’S technique)

Fig. 4.5: Palpation of the liver: bimanual ventrodorsal palpation
(CHAUFFARD’S technique)

Fig. 4.6: Spider naevus in liver cirrhosis in the ventral side of the
left shoulder



Fig. 4.7: Palmar erythema in liver cirrhosis

Fig. 4.8: White nails and paper money skin in liver cirrhosis

Fig. 4.9: Smooth red tongue with angular cheilosis in liver cirrhosis
Fig. 4.10: Gynaecomastia in liver cirrhosis

Fig. 4.11: Dupuytren’s contracture in liver cirrhosis

Fig. 4.12: Pigmentation of the lines of the palm in haemochroma-
tosis (left) — in comparison with a normal hand

Fig. 4.13: Back of the hand in porphyria cutanea tarda

Fig. 4.14: Xanthelasmas in biliary cirrhosis as a result of primary
biliary cholangitis

Fig. 4.15: Xanthoma on the elbow in biliary cirrhosis as a result of
primary biliary cholangitis

Fig. 4.16: Multiple xanthomas in chronic cholestasis due to con-
genital biliary tract atresia

Fig. 4.17: Scleral icterus in akute viral hepatitis A

Fig. 4.18: Kayser-Fleischer corneal ring in Wilson’s disease

Fig. 4.19: Drumstick fingers and hour-glass nails in liver cirrhosis
(and moderate paper money skin: s. figs. 4.8; 20.1)

Fig. 4.20: Cutaneous haemorrhages (confluent and streak-like) on
the lower part and wrist of the left arm in a patient with cirrhosis
(s. figs. 20.1, 20.2)

Fig. 4.21: Vein dilatation and tortuosity in the abdominal wall of
a cirrhotic patient suffering from ascites and jaundice

Fig. 4.22: Liver check list of clinical findings (s. fig. 4.2) with the
10 most important subjective complaints, the 12 most important
skin stigmata in liver diseases, and the 9 most important clinical
findings (19) (s. fig. 5.2)

Tab. 4.1: Diagnostic targets and other relevant aspects in liver
diseases

Tab. 4.2: Accuracy of diagnostic procedures in various liver
diseases (E. KunTz, 1987) (s. tab. 5.11)

Tab. 4.3: Skin stigmata in liver diseases (check list: s. fig. 4.22)

Laboratory diagnostics

Fig. 5.1: H. EpPINGER (1879-1946): ,Die Leberkrankheiten*
(“Liver diseases”), publisher J. Springer, Wien, 1937, 801 pages
(private property) (s. fig. 1.191)

Fig. 5.2: List of essential biochemical findings and the respective
“hepatic diagnostic evaluation” (2nd diagnostic pillar; s. fig. 4.2)
according to their principal biochemical or biomolecular classifi-
cation (s. fig. 4.22) (s. tab. 5.23)

Fig. 5.3: Enterohepatic circulation and excretion of bile pigments

Fig. 5.4: Structure of the hepatitis A virus. It consists of 60 capso-
meres, which as a whole form the capsid

Fig. 5.5: Scheme of the immune status during the course of acute
viral hepatitis A

Fig. 5.6: Scheme of genome organization of HBV: a (-) singular
strand and a partial overlapping (+) strand with direct repeat
regions (DR 1, DR 2) and replication enhancer regions (Enh 1, Enh
2); there are four open reading frames, namely S, P, X and C, with
the coding areas for the different HBV proteins (S, pre S1, pre S2
for the three surface proteins s, m and 1, P = DNA polymerase, X
= X protein, pre C for the HBe antigen and C for the HBc antigen);
the nucleocapsid HBc encircles the genome HBV

Fig. 5.7: Ground-glass hepatocytes (see arrows) in chronic hepati-
tis B virus infection (HE) (s. figs. 22.7, 22.8)

Fig. 5.8: Scheme of the immune status during the course of viral
hepatitis B

Fig. 5.9: Scheme of HBV replication in hepatocytes (or in extra-
hepatic cells) with incomplete, non-infectious HBsAg particles in
the serum in the form of spheres (x) and tubular filaments (xx)
Fig. 5.10: Antinuclear antibodies (ANA) with homogeneous fluo-
rescence pattern, here in chronic autoimmune hepatitis

Fig. 5.11: Antinuclear antibodies (ANA) with speckled fluores-
cence pattern, here in PBC

Fig. 5.12: Antibodies against smooth muscles (SMA) in autoim-
mune chronic active hepatitis

Fig. 5.13: Antibodies (type 1) against microsomes from liver and
kidney (LKM) or against endoplasmic reticulum (AER). Antigenic
substrate: kidney. Green fluorescence of the cytoplasm, particular-
ly in the third segment of proximal tubules. The distal tubules are
negative (40 x) (124)

Fig. 5.14: Antibodies against mitochondria (AMA) in primary bili-
ary cirrhosis (diffuse cytoplasmic fluorescence of renal tubuli with
additional antibodies against nuclei)

Fig. 5.15: Antibodies against perinuclear antigens of granulocytes
(PANCA). Antigenic substrate: granulocytes. Counter-staining
with Evans blue. Green fluorescence of the perinuclear cytoplasm
of the granulocytes, red colouring of the lymphocytes (100 x)
(124)

Tab. 5.1: Loss of enzyme activity (in %); stability of substrates (in
days) during storage of serum in a refrigerator (4 °C) and at room
temperature (20-25 °C)

Tab. 5.2: Selection criteria used as an assessment scale for bio-
chemical hepatic tests

Tab. 5.3: Most common biochemical reactions and dysfunctions of
the liver together with related laboratory parameters

Tab. 5.4: Seven essential hepatocellular and four biliary diagnostic
enzymes together with their respective terminology, abbreviations,
EC code and specificity (+ — +++)

Tab. 5.5: Schematic differentiation of hepatocellular enzymes
according to their type and preferred localization within the liver
cell or the liver lobule as well as their half-life

Tab. 5.6: Enzyme ratios (using optimized tests) as additional
“cheap” and “fast” enzyme parameters of differential diagnosis of
liver diseases (13, 18, 30)

Tab. 5.7: Enzyme ratios as additional support for the differential
diagnosis of hyperbilirubinaemia

Tab. 5.8: Causes of bilirubinuria and urobilinogenuria

Tab. 5.9: Differential diagnosis of elevated alkaline phosphatase
(s. tabs. 13.2-13.4)

Tab. 5.10: Types of iron-copper constellations in some liver dis-
eases (N = normal)

Tab. 5.11: Diagnostic accuracy in the detection or exclusion of
hepatopathy using 7 hepatobiliary enzymes in 520 patients suffe-
ring from various liver diseases (13)

Tab. 5.12: Classification and synonyms of coagulation factors,
their site of synthesis, vitamin K dependency and half-life (as far
as is known)

Tab. 5.13: Changes of some parameters of the coagulation system
in liver diseases (N = normal) (s. tabs. 19.1; 35.4)

Tab. 5.14: Test substances with various mechanisms of elimination
and their applications for assessing partial liver functions

Tab. 5.15: Immunogram of various liver diseases

Tab. 5.16: Pathogens of acute viral hepatitis as independent or con-
comitant disease (s. tab. 23.1!)

Tab. 5.17: Constellations of serological findings and their clinical
interpretation during the course of HBV and HDV infection or
HBYV vaccination (* = immune complex) (98, 105-107, 110) (s.
tab. 5.18)

Tab. 5.18: Serological markers allow differentiation of hepatitis B
infection (s. fig. 5.9) (s. tab. 5.17)

Tab. 5.19: Autoantibodies and their subtypes in chronic hepatobi-
liary diseases

Tab. 5.20: Autoimmune-associated hepatobiliary diseases and their
possible autoantibody constellations (s. tab. 33.1)

Tab. 5.21: Classification of AMA subtypes according to their pre-
sumed antigenic specificity and in relation to various diseases
(iMM = interior mitochondrial membrane, oMM = outer mito-
chondrial membrane, miC = mitochondrial internal compartment,
mcC = mitochondrial cytoplasmic compartment) ® In other stud-
ies, AMA profiles were not confirmed as prognostic parameters

Tab. 5.22: Four forms of activity of hepatobiliary disecases

Tab. 5.23: Biochemical algorithmic programme for the diagnosis
or differential diagnosis ofhepatobiliary diseases (12, 13) (s. tabs.
5.6,5.7,5.11,5.15, 5.17, 5.20, 5.21)



Sonography
Fig. 6.1: Portal vein (PV) and division into the right (RP) and left
(LP) portal vein trunk (subcostal section)

Fig. 6.2: Portal vein flow depicted by means of spectral analysis
(velocity of flow = 11 cm/sec); hepatopetal flow is shown in red

Fig. 6.3: Section planes in the sonographic examination of the
liver: longitudinal sections (I-IV), transverse section (V), subcos-
tal section (VI), intercostal section (VII)

Fig. 6.4: Normal liver with portal vein (VP), inferior vena cava
(VC) and right branch of the portal vein (RHA). Subcostal plane:
1 = left branch of VP; 2 = right branch of hepatic vein; 3 = cranial
diaphragm

Fig. 6.5: Falciform ligament of the liver: transverse and longitudi-
nal image (simulating “liver metastasis” with concomitant rectal
carcinoma) (s. fig. 8.1!)

Fig. 6.6: Hypoechoic caudate lobe (LC) (= segment I) ventral of
the vena cava (VC) and hypoechoic quadrate lobe (LQ) (= segment
V)

Fig. 6.7: Structural changes in the hepatic parenchyma with regard
to reflex density and reflex distribution

Fig. 6.8: Pronounced fatty liver (so-called “bright white liver”)

Fig. 6.9: Liver cirrhosis with ascites (longitudinal section): the left
lobe of liver is rounded and plump; intrahepatic vessels are
reduced. Irregular and inhomogeneous structure. Clear undulatory
limitation (arrow) on the underside caused by nodular transforma-
tion. Wide hypoechoic fringe due to ascites

Fig. 6.10: Alcohol-induced cirrhosis with recanalized umbilical
vein (= hypoechoic band: see arrow); (PV = left branch of the
portal vein; CPA = cockade of pyloric antrum) (s. fig. 14.12)

Fig. 6.11: Double-barrelled-gun phenomenon in obstructive jaun-
dice (see arrow)

Fig. 6.12: Blockage and dilation of the intrahepatic bile ducts
(“lakeland plain”’) in obstructive jaundice

Fig. 6.13: Liver cyst. (C = cyst; HV = hepatic vein; VC = inferior
vena cava; L = right lobe of liver; arrows = hyperechoic area below
the cyst) (s. figs. 8.6; 36.9)

Fig. 6.14: Synoptic view of five different types of abscesses as
shown by means of sonographic examination

Fig. 6.15: Focal reduction of fat in a fatty liver: hypoechoic, trian-
gular shape (see arrow) near to the right branch of the portal vein
(PV) and the gall bladder (GB); (VC = inferior vena cava)

Fig. 6.16: Focal reduction of fat in a fatty liver: hypoechoic round
shape (see arrows)

Fig. 6.17: FNH: hypervascularized internal structure with hyper-
echoic star-shaped scar (= wheelspoke pattern)

Fig. 6.18: Typical haemangioma: hyperechoic density like a white
tumour (“snowball”) (see arrow) near to a hepatic vein (= red-
coloured) (s. figs. 8.5, 8.9; 36.6, 36.7)

Fig. 6.19: Hepatocellular carcinoma (subcostal section) with
extended hypoechoic carcinoma (small arrows). Infiltration of the
intrahepatic portal vein (large arrow) as a pathognomonic sign of
liver cell carcinoma

Fig. 6.20: Liver metastasis (subcostal section): hypoechoic fringe
(arrow); wide, more hyperechoic margin and hypoechoic central
colliquation (“bullseye”). Structural inhomogeneity of the remain-
ing hepatic segments

Fig. 6.21: Splenomegaly (S) in chronic myeloplastic leukaemia
(length = 21 cm, depth = 7.4 cm)

Tab. 6.1: Indications for colour-encoded Doppler sonography
Tab. 6.2: Sonographic examination procedures

Tab. 6.3: Sonographic diagram of hepatobiliary structures and
formations using five section planes

Tab. 6.4: Criteria for the sonographic examination of the liver

Tab. 6.5: Normal ultrasound findings of the liver. (The liver is an
organ rich in variation and thus the figures given should be seen
merely as points of reference to be treated individually)

Tab. 6.6: Indications for sonography of the liver with regard to
accuracy or validity: +++ = very high (>90%), ++ = high (>70%),
+ = moderate (>50%), (+) = minimal

Liver biopsy and laparoscopy

Fig. 7.1: Pneumoperitoneum with pronounced cord-like or sail-
like adhesions in the abdominal cavity (X-ray from the side)

Fig. 7.2: Extensive postoperative adhesions and bridles

Fig. 7.3: Pericholecystitic adhesions causing years of abdominal
pain (“serosa syndrome”) — without previous operative interven-
tion in the abdominal cavity

Fig. 7.4: Cruveilhier-von Baumgarten syndrome in alcohol-in-
duced cirrhosis

Fig. 7.5: Portal hypertension with pronounced collateral circula-
tion in an area with adhesions ( “spontaneous Talma” effect)

Fig. 7.6: Metastasis of a malignant melanoma in the area of the
greater omentum (it is as a rule not detectable with US or CT) (s.
figs. 37.35, 37.36)

Fig. 7.7: Congested lymphatic vessels in the area of the medial
part of the right lobe of liver (insertion of the left falciform liga-
ment can be clearly identified) with partial vessel wall segmenta-
tion. Here in chronic toxic hepatitis

Fig. 7.8: Recommended, low-risk and contraindicated areas of
puncture for liver biopsy

Fig. 7.9: Biliary leakage from biopsy canal after puncture

Fig. 7.10: Red fluorescent liver specimen in porphyria cutanea
tarda (type D)

Fig. 7.11: Peritoneal tuberculosis: fever of unknown aetiology in a
severe course of disease

Fig. 7.12: Gall-bladder carcinoma: clinical and radiological suspi-
cion of “cholecystopathy”

Fig. 7.13: Stein-Leventhal syndrome: white, thickened capsule of
the right ovary. Clinical suspicion of pronounced liver damage due
to hormone therapy

Fig. 7.14: Liver biopsy specimens: I. in fatty liver (pale yellow),
II. in a metastasis of a malignant melanoma (greenish-black) (s.
fig. 7.10)

Fig. 7.15: Active, micronodular, in part moderately nodular (alco-
hol-related) cirrhosis with pronounced pathways of postnecrotic
connective tissue

Fig. 7.16: Inactive, micronodular (drug-related) cirrhosis with fine
pathways of connective tissue; clinically and histologically defin-
able as “liver fibrosis” (sonographically no signs of portal hyper-
tension)

Fig. 7.17: Conventional laparoscopy equipment: (1.) laparoscope,
@ 10 mm, distortion-free, angle of view 0°, working length 300
mm; (2.) laparoscope, @ 5.3 mm, distortion-free, angle of view
25°, working length 300 mm; (3.) laparoscope @ 3.5 mm, working
length 180 mm; (4.) Veres cannula including Luer connector, wor-
king length 120 mm; (3.) operating laparoscope, @ 10 mm, distor-
tion-free, with right-angled eyepiece, 5 mm working channel, with
detachable automatic instrument valves, angle of view 0°, working
length 265 mm; (6.) trocar sleeve, with insuftlation tap and mag-
netic-ball valve, metal sleeve standard, straight distal tip, working
length 100 mm; (7.) trocar, pyramidal tip (autoclavable)

Fig. 7.18: Mini-laparoscopy equipment: (1.) trocar sleeve, @ 5.5
mm, with insufflation tap and magnetic-ball valve; (2.) trocar,
conical tip; (3.) minifibre laparoscope, @ 2 mm, angle of view 0°,
working length 270 mm; (4.) Veres cannula, @ 2.3 mm, with outer
sheath, working length 270 mm (autoclavable)

Tab. 7.1: Morphological examination methods and additional tech-
niques for the clarification of hepatobiliary diseases

Tab. 7.2: Historical development of percutaneous liver biopsy (1 =
Germany; 2 = Italy; 3 = USA; 4 = Denmark; 5 = Austria; 6 =
China; 7 = France; 8 = Great Britain) (city names are given in the
original language)

Tab. 7.3: Indications for liver biopsy — unless definitive validation
is possible by other procedures. ® The diagnostic significance of
an indication is different in each individual case and can be
categorized in steps ranging from “of little significance” through
to “very important” or “absolutely necessary”

Tab. 7.4: Contraindications for percutaneous liver biopsy

Tab. 7.5: Factors that influence frequency and severity of compli-
cations in liver biopsy and laparoscopy



Tab. 7.6: Causes of morbidity and lethality after percutaneous liver
biopsy (with some additional references)

Tab. 7.7: Frequency of liver biopsy complications broken down
into morbidity and lethality (* = compiled statistics). ® The results
of E. WILDHIRT and J. EISENBURG are particularly worth noting

Tab. 7.8: Additional contraindications for outpatient liver biopsy
(complementary to table 7.4)

Tab. 7.9: Complications of transjugular liver biopsy (mortality rate
0.1-0.5%)

Tab. 7.10: Historical development of laparoscopy (a selection of
important steps) (1 = Germany; 2 = Russia; 3 = Sweden; 4 = USA)
Tab. 7.11: Indications for (exploratory) laparoscopy — where it is
not possible to guarantee a definitive diagnosis by means of other
procedures. ® The diagnostic significance of an indication is
individual and different in each case and can be categorized in
steps ranging from “of little significance” through to “very
important” or “absolutely necessary”

Tab. 7.12: Organ-related examination targets (main and second-
ary) in exploratory laparoscopy

Tab. 7.13: Absolute and relative contraindications for laparoscopy
Tab. 7.14: Preparation for laparoscopy

Tab. 7.15: Possible complications in producing the pneumoperi-
toneum or inserting a trocar

Tab. 7.16: Frequency of laparoscopic complications and cases of
death (* = compiled statistics)

Radiological diagnostics

Fig. 8.1: Frequently recorded reduction in density in the area of the
falciform ligament (here: 11.4 HU) resembling “fatty tissue” (pos-
sibly a round ligament?) (s. p. 136)

Fig. 8.2: Pronounced, toxic fatty liver following cytostatic chemo-
therapy with recorded values of between —9.9 and —1.1 HU. The
liver is homogeneously dark (compared to the bright spleen). The
vessels appear brighter (values of between +40 and +50 HU)

Fig. 8.3: Pronounced focal (regional) fatty degeneration of the
liver of varying intensity: both visual and confirmed by Hounsfield
units (14, -9, +4, +30). Native CT, normal value +65 HU

Fig. 8.4: Segmental fatty degeneration of the liver (2 = 37.3 HU)
following application of CM compared to liver parenchyma of nor-
mal density (1 = 68.5 HU), and the spleen (3)

Fig. 8.5: Haemangioma (see arrow). Dynamic CT (contrast-enhanc-
ed); portal venous phase (s. figs. 6.18; 8.9; 36.7-36.9)

Fig. 8.6: Pronounced dysontogenetic cystic liver and cystic kidney

Fig. 8.7: Normal MRI: a) T,-weighted scan; b) T,-weighted scan.
® Branches of the portal vein (—), aorta (---»), spleen (S), inferior
vena cava (=) with stellate ramifications of the hepatic veins

Fig. 8.8: Haemochromatosis: characteristically weakened signal
(or even signal elimination) in a T,-weighted scan due to disturb-
ances in the magnetic field caused by iron deposition in the liver

Fig. 8.9: Cavernous haemangioma: a large (2.5 X 4.2 cm) hyper-
intense (white) lobular focus with an afferent vessel (T,-weighted
scan; transverse) (s. figs. 6.15; 8.5: 36.6)

Fig. 8.10: Multiple metastases of a pancreatic carcinoma ( 1);
numerous focus-like signs of aerobilia (#); thrombosis of the left
portal vein (A)

Fig. 8.11: Arterioportography: coeliacography with good visuali-
zation of the branches of the coeliac trunk including the fine rami-
fications. Small hypervascularized haemangioma ( T ); S = spleen.
(The pancreatic vessels are also visible.) ® Normal depiction of the
portal vessels in the venous phase

Fig. 8.12: Use of direct percutaneous splenoportography in portal
hypertension

Fig. 8.13: Use of omphaloportography in portal hypertension

Fig. 8.14: Use of ERC in obstructive jaundice induced by a large
biliary concrement, with congested extrahepatic and intrahepatic
bile ducts. Secondary findings: shrunken gall bladder with a cho-
lecystocholic fistula

Fig. 8.15: Use of percutaneous transhepatic cholangiography in
benign papillary stenosis. Hard fibrotic tissue after repeated pas-
sing of gallstones associated with colics over a period of three
years. Treatment: papillotomy
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Tab. 8.1: Radiological procedures used in the diagnosis of hepato-
biliary diseases

Tab. 8.2: Indications for computer tomography in hepatobiliary
diseases (with some references)

Tab. 8.3: Angiographic liver examination methods which are pos-
sible in principle, but which are now partially obsolete

Tab. 8.4: Possible indications for hepatic arteriography if modern
contrast-medium-based CEDS, CT and MRI fail to provide reli-
able information, or if angiotherapy is indicated

Tab. 8.5: Potential indications for portography if modern contrast-
medium CEDS, CT and MRI fail to provide reliable findings

Tab. 8.6: Contraindications for direct (particularly percutaneous)
splenoportography

Tab. 8.7: Indications for omphaloportography which are possible
in principle, but now largely obsolete

Tab. 8.8: Indirect and direct methods of cholangiography

Tab. 8.9: Indications for endoscopic retrograde cholangiography

Tab. 8.10: Indications for intraoperative cholangiography

Scintigraphic diagnostics

Fig. 9.1: Liver cirrhosis: diffuse decrease in the uptake of radioac-
tivity by the liver with a markedly increased uptake by the clearly
enlarged spleen (= colloid shift)

Fig. 9.2: Amoebic abscesses: storage defects and indistinct liver
contours with hepatomegaly (s. fig. 25.1)

Fig. 9.3: Liver metastases: Anterior view during scintigraphy
using Tc%m-S-colloid (100 MBq): three foci in the right lobe of
liver in colon carcinoma

Fig. 9.4: Flow chart for use in clinically suspected “liver tumour”
with positive sonographic findings. ® Imaging procedures (—P)
which may be indicated include power-Doppler sonography (PDS),
computer tomography (CT), magnetic resonance imaging (MRI)
and scintigraphy (SC). ® Histological diagnosis is indicated in some
cases in order to confirm or exclude imaging diagnosis. (---P>)

Tab. 9.1: Various radionuclides with their main characteristics and
functions

Tab. 9.2: Indications for hepatobiliary sequential scintigraphy

Tab. 9.3: Application fields for PET scanning in (still experimen-
tal) hepatology with respective tracers

Neurological and psychological diagnostics

Fig. 10.1: Specimens of a patient's handwriting (first name and
surname) in stage Il (17 Oct.), in the SHE stage (29 Oct.) and in a
normal state (5 Dec.) (s. fig. 15.2)

Fig. 10.2: Number-connection test (NCT; part A) and number-
letter-connection test (NLCT; part B) (R. M. REITAN, 1955; H.O.
ConN, 1977)

Fig. 10.3: Line-tracing test (LTT) using a difficult path, 5 mm in
width (corresponding to a 2.5 m wide lane on a normal road)

Fig. 10.4: Star-construction test (E. A. DAVIDSON et al., 1956) (4)
Tab. 10.1: Brain functions important for mastering routine every-
day tasks

Tab. 10.2: Factors influencing the reliability of test results and the
detection of SHE frequency

Tab. 10.3: Neuropsychological test procedures with respective test
target priorities (and average duration of test)

Tab. 10.4: Selection of psychometric screening tests (in alphabet-
ical order)

Tab. 10.5: Disadvantages of psychometric testing

Tab. 10.6: Requirements for psychometric test procedures relevant
for application in the doctor’s surgery

Tab. 10.7: Psychometric test programme for identification and
monitoring of SHE (E. Kuntz, H.-D. KunTZ, 1991) (19)

Tab. 10.8: Assessment criteria for the handwriting-specimen test

Tab. 10.9: Assessment criteria for the number-connection test
(NCT; part A)

Tab. 10.10: Assessment criteria for the line-tracing test and star-
construction test
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Symptoms and syndromes

Hepatomegaly and splenomegaly

Fig. 11.1: CT (native) showing splenomegaly in non-Hodgkin
lymphoma (L = liver, S = spleen, arrow = calcified aorta)

Fig. 11.2: Laparoscopy showing splenomegaly in portal hyperten-
sion due to liver cirrhosis

Tab. 11.1: Causes of hepatomegaly
Tab. 11.2: Causes of splenomegaly (with some references)

Jaundice

Fig. 12.1: Dubin-Johnson syndrome. (Clinically: persistent jaun-
dice following acute viral hepatitis A.) Massive intracellular
storage of lysosomal brownish pigment (Berlin blue)

Fig. 12.2: Dubin-Johnson syndrome (so-called black liver)

Tab. 12.1: Localization and developmental mechanisms of the
various types of jaundice

Tab. 12.2: Different forms of jaundice classified in relation to the
metabolic disorder of bilirubin and glucuronidation of bilirubin

Tab. 12.3: General signs of haemolysis

Tab. 12.4: Functional, partly neonatal, partly connatal-hereditary
hyperbilirubinaemias

Tab. 12.5: Important anamnestic and clinical findings for setting
up a differential diagnosis of jaundice

Tab. 12.6: Main colouration of duodenal bile, stools and urine as
well as the results of bile pigment tests in the urine of jaundice
patients (& = negative)

Tab. 12.7: Important laboratory parameters for the differential
diagnosis of jaundice

Cholestasis

Fig. 13.1: The hepatocyte as a polar unit. ® Major hepatocellular
transport systems: CM = canalicular membrane, BM = basolateral
membrane, TJ = tight junctions, BS™ = bile salts, OA- = organic
anions, OC™ = organic cations, GSH = reduced glutathione, AE, =
ATP-dependent anion exchange (CI/HCO;; GSH), BST = ATP-
dependent bile acid transporter, NTCP = sinusoidal Na*-dependent
taurocholate cotransporting protein, OATP, = sinusoidal Na*-inde-
pendent organic anion (and cation) transporter protein, BSEP =
bile salt export pump for monovalent bile salts, MRP, = canalicu-
lar multispecific organic anion transporter (= MOAT), MDR, =
ATP-dependent organic cation transporter, MDR, = ATP-depend-
ent phospholipid transporter (= flippase), MRP, = sinusoidal mul-
tidrug resistance-associated protein

Fig. 13.2: Chronic cholestasis with granuloma-like accumulation
of lipid-laden macrophages (xanthoma cells) (HE)

Fig. 13.3: Scratch marks resulting from pruritus in recurrent intra-
hepatic cholestasis

Fig. 13.4: Obstructive jaundice with feathery degeneration of
hepatocytes (—) (HE)

Fig. 13.5: Bilirubinostasis with bile droplets (—) in hepatocytes
and canaliculi. Clinical diagnosis: extrahepatic obstructive jaun-
dice (HE)

Fig. 13.6: Smooth, brownish-green sprinkled liver surface (due to
azathioprine)

Fig. 13.7: Flow diagram of cholestasis and jaundice (N = normal,
@ = not present) (s. fig. 9.3)

Fig. 13.8: Acholic fatty stool in recurrent intrahepatic cholestasis
Tab. 3.1: Forms of cholestasis

Tab. 3.2: Causes of extrahepatic obstructive cholestasis (with or
without initial jaundice; however, consecutive jaundice may de-
velop later)

Tab. 3.3: Causes of intrahepatic obstructive cholestasis (with some
references)

Tab. 3.4: Causes of non-obstructive intrahepatic cholestasis (with
or without concurrent jaundice)

Tab. 13.5: Drugs known to cause cholestasis/cholestatic hepatitis
(s. figs. 29.3,29.4) (s. tab. 29.11)

Tab. 13.6: Possible laboratory results in cholestasis (N = normal)
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Tab. 13.7: Possible antibody constellations in chronic cholestatic
liver diseases

Tab. 13.8: Ultrasound criteria for the differentiation of cholestasis
(or jaundice)

Tab. 13.9: Efficiency of diagnostic procedures in cholestasis:
determination of cholestasis (= sensitivity), differentiation between
intrahepatic and extrahepatic cholestasis (= specificity)

Tab. 13.10: Histological findings as criteria for intrahepatic or
extrahepatic cholestasis

Tab. 13.11: Treatment of functional cholestasis and pruritus

Portal hypertension
Fig. 14.1: Pathogenesis of portal hypertension

Fig. 14.2: Slight lobular inflammation. Periportal/perisinusoidal
delicate fibrosis as a result of chronic vitamin A intoxication (same
patient as in fig. 14.3) (Ladewig)

Fig. 14.3: “Smooth” cirrhosis with smooth surface and portal
hypertension resulting from chronic vitamin A intoxication (same
patient as in fig. 14.2)

Fig. 14.4: Anatomical systematics of portal hypertension

Fig. 14.5: Forms, localization and systematics of portal hyperten-
sion (resistance-related and volume-related hypertension can occur
either as primary or secondary forms)

Fig. 14.6: Dilation and meandering of the fine peritoneal vessels
in the initial stage of portal hypertension

Fig. 14.7: Splenic tumour in portal hypertension following post-
hepatitic liver cirrhosis

Fig. 14.8: Diagram showing the formation of oesophageal varices
in portal hypertension (modified from H. EPPINGER, 1937) ® OV =
oesophageal veins; SC = superior vena cava; SV = splenic vein;
PV = portal vein; 1 = coronary gastric vein; 2 = perioesophageal
venous plexus; 3 = submucous venous complex in the lower oeso-
phagus; 4 = short gastric veins; 5 = hemiazygous vein; 6 = azygous
vein; 7 = venous plexus of the central oesophagus

Fig. 14.9: Moderately dilated oesophagus with irregular surface.
Numerous, differently sized filling defects as a result of varices

Fig. 14.10: Oesophagogastroscopy: pronounced varicosis (degree
of severity III) in the lower third of the oesophagus

Fig. 14.11: Postoperative adhesions in the region of the abdominal
wall with “spontaneous Talma effect” resulting from portal hyper-
tension

Fig. 14.12: Dilation and convolution of the small veins in the
region of the round ligament (= teres) with recanalization of the
umbilical vein resulting from portal hypertension (s. fig. 6.7)

Fig. 14.13: External caput Medusae in liver cirrhosis. ® The thick
paraumbilical vein (diameter 2 cm) is shown subcutaneously at the
exit of the vessel from Glisson’s capsule. The colour-encoded ves-
sel with a varicose enlargement at the exit point of the paraumbili-
cal vein from Glisson’s capsule is visible immediately below the
ventral layers of the abdominal wall

Fig. 14.14: Portal hypertensive gastropathy showing linear and
patchy erosions

Tab. 14.1: Forms and localization of portal hypertension

Tab. 14.2: Forms and causes of prehepatic portal hypertension
Tab. 14.3: Causes of elevated presinusoidal resistance in intra-
hepatic portal hypertension (with some references)

Tab. 14.4: Causes of a sinusoidal block in intrahepatic portal
hypertension (with some references)

Tab. 14.5: Causes of a postsinusoidal block in intrahepatic portal
hypertension (with some references)

Tab. 14.6: Causes of posthepatic portal hypertension

Tab. 14.7: Sonographic criteria in portal hypertension

Tab. 14.8: Characteristic morphological, haemodynamic and
pathophysiological sequelae of portal hypertension

Tab. 14.9: Haemodynamic and clinical findings in the 5 localized
forms of portal hypertension (elevated hepatovenous pressure
gradient = >9 mm Hg; increased risk of oesophageal varix bleed-
ing =>12 mm Hg) (N = normal; @ = not present)

Tab. 14.10: Possible formation of portacaval collaterals
Tab. 14.11: Substances for lowering portal hypertension
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Hepatic encephalopathy

Fig. 15.1: Branched-chain amino acid cycle and glutamate cycle in
the brain (A = astrozyte, N = neuron, BBB = blood-brain barrier,
GNT = glutamate neurotransmitter, BCAA = branched-chain
amino acids, BCKA = branched-chain keto acids) (137)

Fig. 15.2: Diagram illustrating the development of hepatic ence-
phalopathy due to diuretics and/or hypokalaemia

Fig. 15.3: Self-monitoring by the patient using a documentation
programme for the early detection of subclinical hepatic encepha-
lopathy or onset of oedema (s. fig. 10.1) (s. p. 311)

Tab. 15.1: Preconditions for hepatic encephalopathy and its devel-
opment as a synergy of multiple pathogenic factors

Tab. 15.2: Causes of hepatic encephalopathy and hyperammon-
aemia (frequency in %) (s. fig. 15.2)

Tab. 15.3: Clinical forms of hepatic encephalopathy (HE)
Tab. 15.4: Normal results in latent (subclinical) stage of PSE

Tab. 15.5: Diagram of the stages of hepatic encephalopathy (sub-
clinical and latent forms and manifestation stages [-I1V) as well as
their respective symptomatology

Tab. 15.6: Recommendations for therapy in various forms and
stages of HE (& = not recommended, + = recommended or impor-
tant in individual cases, ++ = important)

Oedema and ascites

Fig. 16.1: Fluid spaces and exchange of water (blood plasma +
interstitial fluid = extracellular space, intracellular fluid = intracel-
lular space)

Fig. 16.2: Pronounced anasarca in portal ascites as a result of alco-
holic cirrhosis

Fig. 16.3: Fluid exchange between plasma and interstitial tissue
(mm Hg)

Fig. 16.4: Lymphostasis in the region of the liver capsule of the
left liver lobe (lower part) and the falciform ligament

Fig. 16.5: Numerous, partially ruptured lymphocysts (light red,
dot-like ruptured openings) on the liver surface with extravasation
of protein-rich lymph (= liver weeping) in alcoholic cirrhosis

Fig. 16.6: Diagram of the main pathogenic mechanisms in the for-
mation of ascites accordingto the four different theories

Fig. 16.7: Massive refractory ascites with large umbilical hernia.
Muscular atrophy and loss of subcutaneous fatty tissue

Fig. 16.8: Right-sided hepatic hydrothorax in liver cirrhosis

Fig. 16.9: Chylous ascites with pronounced portal hypertension as
a result of posthepatitic (HBV) coarse nodular cirrhosis

Fig. 16.10: Diagnostic steps used to differentiate between portal,
infected, malignant and pancreatogenic ascites (modified from J.
SCHOLMERICH, 1990)

Fig. 16.11: Tapping ascitic fluid (1672) (German National
Museum, Niirnberg)

Fig. 16.12: Diagram of the positioning of a peritoneovenous shunt
(with Denver valve)

Fig. 16.13: Enormous refractory ascites in alcoholic cirrhosis.
Bilateral inguinal hernia with scrotal oedema. Muscular atrophy.
Hepatic encephalopathy (II-III) (same patient as in fig. 16.14)
Fig. 16.14: Retrogression of ascites and oedema, increasing stabil-
ization of biochemical and physical findings 16 weeks after place-
ment of a LeVeen shunt (—) (survival time 45 months with two
shunt recanalizations). (same patient as in fig. 16.13)

Fig. 16.15: Placement of a TIPS (according to M. ROSSLE et al.,
1989)

Fig. 16.16: Sonographic evidence of a TIPS (arrow) in a hypo-
echoic hepatic mass with the typical texture of cirrhosis (VP =
portal vein; RL = right liver lobe)

Fig. 16.17: Steps in conservative and invasive or surgical treat-
ment for hepatogenic ascites

Tab. 16.1: Constituents of the most important electrolytes (in
mval/l) in extracellular and intracellular fluid

Tab. 16.2: Causative factors of oedematization
Tab. 16.3: Mechanical factors in the formation of ascites
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Tab. 16.4: Stages of lymph vessel insufficiency with cirrhosis
(s. fig. 16.4)

Tab. 16.5: Predominant changes in the concentration of biochem-
ical factors in the blood and urine in portal ascites (N = normal)

Tab. 16.6: Ascites formation and various possibilities for differen-
tial diagnosis

Tab. 16.7: Causes of hepatogenic or portal ascites

Tab. 16.8: Differentation of ascites according to its severity

Tab. 16.9: Complications arising from ascites

Tab. 16.10: Symptoms of spontancous bacterial peritonitis

Tab. 16.11: Basic therapy of ascites (stage I)

Tab. 16.12: Diuretic therapy of ascites (stage II)

Tab. 16.13: Pathogenetic or causal factors which may explain
apparent resistance to ascites therapy

Tab. 16.14: Indications for a peritoneovenous shunt

Tab. 16.15: Absolute and relative contraindications for peritoneo-
venous shunt implantation

Tab. 16.16: Early and late complications following peritoneo-
venous shunt implantation (with some references)

Tab. 16.17: Risk reduction criteria for PVS

Tab. 16.18: Necessary measures for the patient and medical check-
ups after placement of PVS

Tab. 16.19: Surgical attempts to eliminate refractory ascites (s.
also tab. 19.7!)

Hepatorenal syndrome

Fig. 17.1: Hypothetic pathogenesis of the hepatorenal syndrome in
cirrhosis

Tab. 17.1: Synopsis of the activity of biochemical factors in the
liver, plasma and kidneys or urine relating to the hepatorenal syn-
drome (with some references)

Tab. 17.2: Risk and predictive factors in patients with cirrhosis and
ascites regarding the development of HRS

Tab. 17.3: Severe liver diseases with the occurrence of a hepato-
renal syndrome (with some references)

Tab. 17.4: Urine findings for the differential diagnostic definition
of the hepatorenal syndrome — provided that there has been no pre-
vious diuretic therapy. ® Generally, however, this has proved
necessary, which could be a reason for the considerable differences
in the factors and figures reported in the literature

Tab. 17.5: Coexistent disease of the liver and kidneys (comorbid-
ity), so-called pseudohepatorenal syndrome (H.O. Conn, 1973)

Tab. 17.6: Forms of secondary kidney damage in the course of
hepatobiliary diseases

Hepatopulmonary syndrome

Fig. 18.1: Possible mechanisms in the pathogenesis of the hepato-
pulmonary syndrome. (VEGF = vascular endothelial growth
factor, iNOS = inducible nitric oxide synthetase, TNF = tumour
necrosis factor)

Tab. 18.1: Liver diseases associated with the hepatopulmonary
syndrome (with some references). ® Portal hypertension is con-
sidered to be an essential factor in the pathogenesis of HPS.

Tab. 18.2: Biological effects of endothelin

Tab. 18.3: Main properties of bosentan

Coagulopathy and haemorrhage

Fig. 19.1: Exogenous and endogenous plasmic coagulation cas-
cade (with inhibition by antithrombin III and protein C,) and the
fibrinolysis pathway through plasminogen-plasmin. Proteolytic
plasmin principally hydrolyzes the cross-linked fibrin clot into
high molecular weight fragments and D fragment dimers (Ph =
phospholipids) (s. tab. 5.12)

Fig. 19.2: Schematic course of consumptive coagulopathy

Fig. 19.3: Haemorrhagic erosions in the stomach as the cause of
bleeding

Fig. 19.4: Haemorrhagic gastritis in thrombopenia
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Fig. 19.5: Angiodysplasia in the duodenum

Fig. 19.6: Ocsophageal varices with red wall signs

Fig. 19.7: Endosonographic detection of fundus varices (1)

Fig. 19.8: Fresh bleeding of the oesophageal varices (first bleed-
ing)

Fig. 19.9: Torsade de pointes: The QT interval represents the phase
of myocardial spread of stimulus and repolarization. Excessive QT
lengthening may be caused by certain drugs or electrolyte imba-
lance. In addition, a U wave can occur, whereby its amplitude
exceeds the T wave in V,—V,. Subsequently, a potential life-threat-
ening arrhythmia of type torsade de pointes may develop. Clinical
symptoms include vertigo and syncopes. This arrhythmia can
spontaneously disappear, but also pass into ventricular fibrillation
and thus end fatally

Fig. 19.10: Large varix in the gastric cardia

Fig. 19.11: Pronounced oesophageal varicosis: indication for
ligation

Fig. 19.12: Pronounced oesophageal varicosis: condition after
ligation

Fig. 19.13: Sengstaken-Blakemore tube (R. W. SENGSTAKEN, A. H.
BLAKEMORE, 1950): 1. oesophageal tube, 2. gastric tube, 3. gastric
balloon tube, 4. oesophageal balloon tube

Fig. 19.14: Linton-Nachlas tube (R.R. LiNTON, 1953; M.M.
NACHLAS, 1955; L. BERTRAND, H. MICHEL, 1969): 1. oesophageal
tube, 2. gastric tube, 3. balloon tube

Fig. 19.15: Flow diagram: therapeutic spectrum for acute upper
gastrointestinal bleeding, including bleeding oesophageal and
gastric varices

Fig. 19.16: Colonic varices in alcohol-toxic cirrhosis

Tab. 19.1: Haemostasis parameters showing the normal range and
corresponding changes in the course of hepatogenic consumption
coagulopathy up to decompensation (s. tab. 5.12)

Tab. 19.2: Therapy of haemostasis disorders

Tab. 19.3: Forms and classification of upper gastrointestinal
haemorrhage, including the classification according to FORREST
Tab. 19.4: Causes of upper gastrointestinal bleeding (with some
references and frequencies)

Tab. 19.5: Significant negative prognostic risk factors in upper
gastrointestinal bleeding

Tab. 19.6: Relevant parameters as distinct risk factors for asses-
sing the haemorrhagic tendency of oesophageal varices

Tab. 19.7: Overview of semi-invasive and surgical procedures for
bleeding oesophageal varices and portal hypertension in chrono-
logical order (1874—1994). For reasons of simplification, only the
first authors are named in each case. (see also tab. 16.18!)

Acute and chronic liver insufficiency

Fig. 20.1: Sugillations, ecchymoses and petechial haemorrhages in
liver cirrhosis (with “paper money skin” and white nails) (s. figs.
4.8, 4.19)

Fig. 20.2: Extensive purpura in the abdominal area with bleeding
into the cholecystectomy scar

Fig. 20.3: Centrilobular, two-week-old liver cell necrosis resulting
from paracetamol intoxication (HE)

Fig. 20.4: Diagram showing the molecular adsorbent recirculating
system (MARS)

Fig. 20.5: Diagram showing a bioartifical liver (BAL) (98)

Tab. 20.1: Characteristics and prognosis of acute liver failure and
its subtypes (modified according to J.G. O’GRrADY et al., 1993)
(N = normal)

Tab. 20.2: Various causes of acute liver failure (with some refer-
ences)

Tab. 20.3: Criteria for a poor prognosis in acute liver insufficiency
Tab. 20.4: So-called “minor signs” of chronic liver insufficiency

Tab. 20.5: Albumin-bound substances (ABS) relevant in acute
liver failure
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Clinical aspects of liver diseases

Clinical and morphological principles

Fig. 21.1: Non-specific reactive hepatitis in sepsis due to cervical
lymph node abscess: sparse single cell necrosis and periportal
inflammation (HE)

Fig. 21.2: Adaptive changes of hepatocytes due to hyperplasia of
the smooth endoplasmic reticulum. Several binuclear hepatocytes
(BH). Small Kupffer cell nodule following cell necrosis ( 1) (HE)

Fig. 21.3: Lipofuscinosis (metachromatic-red cytoplasmic pig-
ments) following abuse of analgesics of the phenacetin type
(Ladewig)

Fig. 21.4: Ballooned hepatocytes with intracellular bilirubino-
stasis (Prp) (HE)

Fig. 21.5: Cholesterol ester storage disease (CESD). Micro-/
macrovesicular fat droplets in hepatocytes and foam cells in a
portal tract (Sudan III)

Fig. 21.6: Brownish ceroid (“decomposition pigment”) in nested
macrophages together with posthepatitic late-phase nodule (HE)
(s. p. 424)

Fig. 21.7: Carbon pigment deposits in portal macrophages.
Clinical diagnosis: pronounced anthracosis (HE)

Fig. 21.8: Peliotic sinus dilatation in Osler’s disease with small
liver trabeculae (») (HE)

Fig. 21.9: Sarcoid granulomas (miliary type, up to the size of a
lentil) on the liver surface (right liver lobe)

Fig. 21.10: Fibrosing epithelioid cell granuloma containing giant
cells in sarcoidosis (HE)

Fig. 21.11: Degenerated hepatocyte with either an intracellular
lymphocyte, which is often surrounded by a narrow clear halo (=
emperipolesis), or a lymphocyte invaginated in the cell membrane
(= peripolesis) — it is perhaps a T lymphocyte. This condition
points to immunologically induced liver damage in florid virus
hepatitis B (HE)

Fig. 21.12: Biochemical causative mechanisms of hepatocellular
degeneration and cell death due to oxidative stress and disruptions
of cellular calcium homoeostasis (similar to a vicious circle)

Fig. 21.13: Atrophy of left liver lobe due to acute viral hepatitis B

Fig. 21.14: Periportal and septal fibrosis following severe acute
viral hepatitis B: clearly disrupted liver architecture; older collapse
fields with condensed reticular fibres (Gomori's reticulin stain)
Fig. 21.15: Pericellular trabecular fibrosis with a wire mesh patt-
tern (= chicken-wire fibrosis) due to chronic alcohol abuse (Sirius
red)

Fig. 21.16: Perivenular and perisinusoidal fine-meshed fibrosis
and discreet cellular inflammatory reaction as a result of chronic
alcohol abuse (ASH) (CV = central vein) (Ladewig)

Tab. 21.1: Possible causes of the formation of granulomas in the
liver (s. figs. 21.9, 21.10; 24.3, 24.4, 24.8, 24.14; 29.6, 29.7)

Tab. 21.2: Some cytokines and peptides as well as chemical or her-
bal substances with profibrogenetic and antifibrogenetic effects

Tab. 21.3: Classification of regenerative lesions

Tab. 21.4: Classification of dysplastic lesions

Tab. 21.5: Classification of primary malignant liver tumours
Tab. 21.6: Classification of secondary malignant liver tumours

Acute viral hepatitis (A—SEN)

Fig. 22.1: Acute viral hepatitis A: Periportal inflammation and
periportal cell loss (HE)

Fig. 22.2: Subsiding acute viral hepatitis A with lytic loss of hepa-
tocytes and round-cell infiltrates (HE)

Fig. 22.3: Kupffer cell nodules (arrow) in subsiding acute viral
hepatitis B; hydropic hepatocytes, often binuclear (HE)

Fig. 22.4: Feathery degeneration (1) of ballooned hepatocytes,
massive liver cell oedema and canalicular bilirubinostasis.
Clinically: cholestatic course of acute viral hepatitis B (HE) (s. fig.
13.4)

Fig. 22.5: Numerous multinuclear giant cells (centre of picture)
with bile duct proliferation (arrow) in giant-cell hepatitis (HE)
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Fig. 22.6: Syndrome of acute hepatitis (s. tab. 5.16)

Fig. 22.7: HBsAg in the cytoplasm of hepatocytes (arrows).
Clinically: HBsAg carrier (former drug abuse) with moderately
increased transaminases (immunoperoxidase reaction). These find-
ings correspond to the ground glass cells in HE (s. figs. 5.7; 22.8)

Fig. 22.8: Immunohistochemical detection of HBcAg in the nuclei
of liver cells shown by monoclonal antibody. Hepatocytes with
ground glass-like homogenization of the cytoplasm, so-called
ground glass cells (arrow). HBsAg in the cytoplasm is not pre-
sented immunohistochemically in this case (s. figs. 5.7; 22.7)

Fig. 22.9: Screening of pregnant women in the final trimester with
indications for simultaneous vaccination of the neonate

Fig. 22.10: Clinical courses of disease in the HBsAg carrier status
(s. tabs. 5.17, 5.18) (s. p. 122)

Fig. 22.11: Preliminary tests and measures in the event of exposure
to or infection with HAV or HBV

Fig. 22.12: Preliminary tests prior to active vaccination against
hepatitis B (s. tab. 5.17)

Fig. 22.13: Late stage of acute viral hepatitis B: moderate round-
cell infiltration of the lobular parenchyma with small aggregates of
Kupffer cells and Kupffer cell activation; slight disarray of liver
cell trabeculae; minimal canalicular cholestasis (—); liver cell mit-
osis (P) and binuclear hepatocytes (HE)

Fig. 22.14: Scarred area with fragmented parenchymal islets (—)
after confluent necrosis in the wake of viral hepatitis B (HBsAg+).
Localized round-cell infiltration in the remaining parenchymal
areas (HE)

Fig. 22.15: Large sunken scar plate in the area of the left lobe of
liver (about 6 X4 cm) subsequent to massive dystrophic liver
parenchymal necrosis due to severe viral hepatitis B

Fig. 22.16: Massive atrophy of the left liver lobe with pronounced
capsular callosity following severe acute viral hepatitis B. This
finding was completely misinterpreted when using sonography. (s.
fig. 21.13; 35.1, 35.17)

Fig. 22.17: Diagram of the genetic organization and structure of
HCV

Fig. 22.18: Structure of the hepatitis D virus

Fig. 22.19: Diagram of the immune status in the course of coin-
fection and superinfection with HDV

Fig. 22.20: Possible phylogenetic scheme of the HCV (Hepa-
civiridae) and GB viruses (especially GBV C/HGV) as well as
other members of the Flaviviridae (I): DV = Dengue virus, WNV =
West Nile virus, JEV = Japanese encephalitis virus, YFV = yellow
fever virus, or Pestiviruses (II): BVDV = bovine viral diarrhoea
virus, HCHV = hog cholera virus (mod. J.N. SIMONS et al., 2000)

Tab. 22.1: Morphological changes with acute viral hepatitis

Tab. 22.2: Extrahepatic manifestations with acute viral hepatitis A
(with some references) (s. tabs. 22.6, 22.8)

Tab. 22.3: Geographical distribution of HBV genotypes (areas of
predominance)

Tab. 22.4: Known HBV mutants and their possible biomolecular
repercussions

Tab. 22.5: HBsAg and HBV-DNA detection in body secretions and
excretions (with some references)

Tab. 22.6: Spectrum of laboratory parameters in acute viral hepa-
titis B, depending on the degree of severity and specific courses of
disease (N = normal)

Tab. 22.7: Extrahepatic manifestations in viral hepatitis B (with
some references) (s. tabs. 22.2, 22.9)

Tab. 22.8: Main geographical distribution of the HCV genotypes

Tab. 22.9: Extrahepatic manifestations in viral hepatitis C (with
some references) (s. tabs. 22.2, 22.7)

Acute concomitant viral hepatitis

Fig. 23.1: Agglomeration of activated Kupffer cells (partially
beaded), especially in the sinusoidal vessels, with single-cell
necrosis. Clinical diagnosis: hepatitis mononucleosa (HE)

Fig. 23.2: Acute herpes simplex virus hepatitis with intranuclear
bodies (Cowdry type A) (—) (HE)
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Fig. 23.3: Herpes zoster. Pronounced concomitant hepatitis: GPT
186 U/1, GOT 132U/1, GDH 8.3 U/, y-GT 56 U/, cholinesterase | ;
alkaline phosphatase and bilirubin normal

Fig. 23.4: Portal inflammation and acute parenchymal necrosis (N)
due to shock (only periportal hepatocytes are intact). Clinical
diagnosis: yellow fever (HE)

Fig. 23.5: Portal (left) and parenchymal (right) round-cell
inflammation. Clinical diagnosis: Ebola fever (HE)

Tab. 23.1: Secondary hepatotropic viruses causing viral hepatitis. ®
In Germany, obligation for netification is given in cases of suspi-
cion (S), disease (D) or exitus (E). - But this varies from country
to country. If in doubt, contact the Public Health Department!

Tab. 23.2: Significant exotic hepatotropic viruses which can cause
hepatic damage. - In Germany, the obligation for notification is
given in cases of suspicion (S), disease (D) or exitus (E). ® This
can, however, vary from country to country. /fin doubt, contact the
Public Health Department!

Bacterial infections and the liver

Fig. 24.1: Markedly altered, swollen hepatocytes. Focal intralobu-
lar accumulation of Kupffer cells, histiocytes and neutrophilic leu-
cocytes. Clinical diagnosis: streptococcal sepsis (HE)

Fig. 24.2: Fitz-Hugh-Curtis syndrome: perihepatitis with violin
string-like adhesions in gonorrhoeal infection

Fig. 24.3: Granuloma-like, lymphohistiocytic infiltrate in an area
of parenchymal loss. Clinical diagnosis: typhus abdominalis (HE)

Fig. 24.4: Tuberculous epithelioid cell granuloma with Langhans’
giant cells and small central necrosis (N); additional steatosis of
hepatocytes (HE)

Fig. 24.5: Small nodular hepatic tuberculosis: foci, the size of a
millet seed up to that of a lentil, in the right lobe of liver

Fig. 24.6: Old intrahepatic tuberculoma. Encapsulated eosino-
philic necrosis with marked caseation (HE)

Fig. 24.7: Acid-fast bazilli of mycobacterium tuberculosis in the
liver of an AIDS patient (Fite staining)

Fig. 24.8: Lepra: granuloma-like, lymphohistiocytic infiltration in
the liver parenchyma (HE)

Fig. 24.9: Enlargement of hepatocytes with large nucleoles
(arrow), distinct icterus with (green) bile thrombi in the biliary
capillaries and hepatocytes. Multivacuolar steatosis of isolated
liver cells. Groups of histiocytes (left) with phagocytized nuclear
material and lipofuscin. Clinical diagnosis: Weil’s disease (HE)

Fig. 24.10: Lues connata: Severe inflammatory infiltration (espe-
cially left of picture); sinusoidal fibrosis; irregular liver cell plates
(far right of picture). Also called “interstitial syphilitic hepatitis”
(HE)

Fig. 24.11: Syphilis, secondary stage. hepatitis syphilitica. In the
liver parenchyma, massive amounts of corkscrew-shaped syphilis
pathogens, 610 pum in length, are visible (= treponema pallidum)
(silver impregnation)

Fig. 24.12: Hepatic gumma from syphilitic hepar lobatum. Intra-
hepatic necrotic zones surrounded by a thin layer of granulation
tissue (Sirius red)

Fig. 24.13: Dense, granulocytic infiltration in the environment of
fresh hepatocellular necrosis (right lower half of the picture). Clin-
ical diagnosis: listeriosis (HE)

Fig. 24.14: Two intraparenchymal granulomas, one of which
has the appearance of a lipogranuloma (—). Clinical diagnosis:
Q fever (HE)

Tab. 24.1: Pathomechanisms of liver involvement in different bac-
terial diseases

Tab. 24.2: Morphological reactions of the liver following various
bacterial infections

Tab. 24.3: Various bacterial organisms causing liver damage. In
Germany, obligation for notification is given in cases of suspicion
(S), disease (D), exitus (E), or perinatal infection (P). But this
varies from country to country. If in doubt: contact the Public
Health Department!
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Parasitic infections and the liver

Fig. 25.1: Ultrasonographic visualization of an amoebic abscess
in the right lobe of liver (s. fig. 9.2)

Fig. 25.2: Amastigotes of Leishmania Donovani in swollen
Kupffer cells (—) (HE)

Fig. 25.3: Malarial pigment: marked haemozoin deposition in the
hepatic macrophages (HE)

Fig. 25.4: Granuloma close to a portal field. Clinical diagnosis:
Toxoplasmosis (HE)

Fig. 25.5: Egg of Ascaris lumbricoides in bile fluid (obtained by
means of a nasogastroduodenal probe)

Fig. 25.6: X-ray with contrast medium showing two ascarids in the
duodenum

Fig. 25.7: Passage of the ascaris pair and three young ascarids (not
shown by the X-ray above) through the intestine following anti-
helminthic treatment

Fig. 25.8: Sonographic visualization of an Ascaris lumbricoides in
the common bile duct (longitudinal/transverse imaging). Clinical
findings: colicky pain, cholestasis and slight jaundice

Fig. 25.9: Egg of Clonorchis sinensis in bile fluid (obtained by a
nasogastroduodenal probe)

Fig. 25.10: Chinese liver fluke (Clonorchis sinensis)

Fig. 25.11: Fasciola hepatica (large liver fluke), 2.9 X 1.1 cm (X 3).
® Ovum of Fasciola hepatica, approx. 0.13 X 0.07 mm, in bile fluid
(obtained by means of a nasogastroduodenal probe) (X 400)

Fig. 25.12: Large intestinal fluke (Fasciolopsis buski)

Fig. 25.13: Schistosomiasis: cicatricial granulomas with lamellar
walls; perifocal lymphohistiocytic inflammatory rim (HE)

Fig. 25.14: Schistosomiasis: portal fibrosis (so-called clay pipe-
stem fibrosis) (HE)

Fig. 25.15: Morphology of a hydatid cyst (E. cysticus) in the liver
Fig. 25.16: Echinoccus cysticus (stage 1IB): bizarre conglomerate
with peripheral daughter cysts

Fig. 25.17: CT showing Echinococcus cysticus in the liver

Fig. 25.18: Calcified Echinococcus cysticus in the liver

Fig. 25.19: Laparoscopic view of a large Echinococcus cysticus
hydatid in the right lobe of liver: irregularly thickened hypervas-
cular capsule. Fibrin deposition at the adjacent peritoneum.
Distended elastic consistency

Fig. 25.20: Hydatid cyst of Echinococcus cysticus in the spleen
Fig. 25.21: Laparoscopic view of multiple Echinococcus alveolaris
hydatids in the right lobe of liver

Fig. 25.22: Echinococcus alveolaris hydatid: pseudocyst sur-
rounded by a rim of radially arranged histiocytes. Markedly dam-
aged adjacent liver parenchyma. Small parasitic membranes in the
bright lumen of the pseudocyst (arrow) (HE)

Tab. 25.1: Parasitic diseases caused by protozoiases and helmin-
thiases which may lead to liver involvement or concomitant liver
disease. The obligation for notification in Germany is given in
cases of suspicion (S), disease (D), exitus (E) or perinatal infection
(P). But this varies from country to country. If in doubt, contact the
Public Health Department

Tab. 25.2: Key features of imaging techniques for the diagnosis of
biliary ascariasis

Mycotic infections and the liver

Tab. 26.1: Predisposing factors for mycosis of the liver and biliary tract
Tab. 26.2: Fungal species causing hepatobiliary organ mycosis in
the presence of predisposing factors

Tab. 26.3: Morphological findings in mycosis of the liver and
biliary tract

Liver abscess

Fig. 27.1: Multiple hypoechoic microabscesses (A) in the right
liver lobe (K = kidney)

Fig. 27.2: CT scan shows multiple pyogenic liver abscesses in seg-
ment 4 (a and b) following perforation in diverticulitis (E. coli).
Full recovery
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Tab. 27.1: Various access routes leading to the development of
liver abscesses

Tab. 27.2: Main pathogens (bacteria, protozoa, helminths, fungi)
of liver abscesses and microabscesses (with some references) (see
chapters 24, 25 and 26)

Tab. 27.3: Underlying diseases and other causes relating to the
development of liver abscesses (with some references)

Tab. 27.4: Laboratory parameters in liver abscess(es) depending
on the degree of severity, course of disease and involvement of the
biliary tract

Alcohol-induced liver damage

Fig. 28.1: Important alcohol-related effects via lipid peroxydation
and acetaldehyde leading to the development of different forms of
ALD

Fig. 28.2: Mallory-Denk bodies: immunohistochemical reaction
with an antibody against ubiquitin (arrow)

Fig. 28.3: Hydropic-degenerated hepatocyte with Mallory-Denk
body (—) (HE)
Fig. 28.4: Hepatocyte with megamitochondria (—) in alcoholic
fatty liver (HE)

Fig. 28.5: Siderogranular deposits (1) in hepatocytes (siderosis)
in chronic alcohol abuse (HE)

Fig. 28.6: Massive fatty liver (4,750 g hepatic wet weight) after
acute alcohol intoxication (“brandy drinking bet”); exitus four
days later

Fig. 28.7: Alcohol-induced periportal and centrilobular fibrosis,
partially spider leg-like (Sirius red) (s. fig. 21.14)

Fig. 28.8: Meshwire fibrosis in alcoholic steatohepatitis (Sirius
red)

Fig. 28.9: Micronodular alcohol-induced liver cirrhosis

Fig. 28.10: Chronic moderate periportal and portal inflammatory
reaction with septal fibrosis and centrilobular steatosis in chronic
alcoholic liver damage (DD: mild chronic viral hepatitis C!) (van
Gieson)

Fig. 28.11: Septate liver fibrosis without cirrhotic transformation
in chronic alcohol abuse (misinterpreted, however, as cirrhosis in
sonographic examination)

Fig. 28.12: Spectrum and course of alcoholic liver diseases (——»
fulminant course)

Fig. 28.13: Alcoholic steatohepatitis. Satellitosis of neutrophilic
granulocytes surrounding hydropic-degenerated hepatocytes with
Mallory hyalin (—) (HE)

Fig. 28.14: Chronic alcohol-induced fatty liver hepatitis: scattered
light reflection due to irregular surface; brick-red colour with red-
dish-speckled pattern; reticular fibrosing process with enhanced
vascularization of the capsule

Fig. 28.15: Alcohol-related complete liver cirrhosis: sonographi-
cally spotted coarsening of the structure with a distinctly wavy
edge (arrows) (A = ascites)

Fig. 28.16: Alcoholic cirrhosis with portal hypertension: stenosis
of the portal vein (see arrow) with stagnation of blood flow in the
portal vein (VP) and portal flow reversal (blue = hepatofugal) as
well as enhanced arterial flow (red). Arterial signals are visible in
the flow profile. Inhomogeneous liver structure

Fig. 28.17: Alcoholic cirrhosis with parenchymal steatosis and
slight cholestasis (Sirius red)

Fig. 28.18: Alcohol-induced cholestasis in a fatty liver

Fig. 28.19: Severe alcohol-induced cholestasis syndrome in alco-
holic hepatitis. Dilated lymph vessel due to lymphostasis ( | )
Tab. 28.1: Types of alcoholism (E.M. JELLINEK)

Tab. 28.2: Significant alcohol-induced metabolic disturbances and
changes in biochemical reactions in the liver

Tab. 28.3: Causes of interaction between alcohol and xenobiotics,
particularly medicinal preparations

Tab. 28.4: Pathogenetic factors responsible for alcoholic liver
disease

Tab. 28.5: Laboratory parameters in chronic alcohol-induced liver
disease (N = normal)
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Tab. 28.6: Biomarkers (plus detectability time) and laboratory pa-
rameters giving evidence of a single intake of alcohol (5-HTOL =
5-hydroxytryptophol; 5-HIES = 5-hydroxyindolacetic acid)

Tab. 28.7: Laboratory parameters (some of them with detectability
time) giving evidence of long-term alcohol consumption

Drug-induced liver damage

Fig. 29.1: Diagram illustrating potential pathogenetic mechanisms
related to drug-induced toxic liver damage

Fig. 29.2: Necroinflammatoric (“toxic”) hepatitis after halothane
intoxication (HE) (s. tab. 29.11)

Fig. 29.3: Mixed (intracellular and canalicular) cholestasis follow-
ing the use of dextropropoxyphene hydrochloride (HE) (s. tab.
29.11)

Fig. 29.4: Pronounced bilirubinostasis and cholate stasis as well as
Kupffer cell cholestasis (see arrow) following administration of
thiamazole (HE) (s. tab. 29.11)

Fig. 29.5: Slightly florid, destructive cholangitis (see arrow) resul-
ting from an ACE inhibitor (HE) (s. tab. 29.11)

Fig. 29.6: Epithelioid cell granuloma resulting from sulphonyl
urea therapy (HE) (s. tab. 29.11)

Fig. 29.7: Collidon storage: resorptive reaction of Kupffer cells
and multinuclear macrophages to collidon deposits ten months
after administration of plasma expander volume. /nsert: Collidon
granuloma (HE)

Fig. 29.8: Hepatic impairment with monocellular infiltration fol-
lowing administration of carbamazepine (HE) (s. tab. 29.11)

Fig. 29.9: Budd-Chiari syndrome with obliterated radicular vein
(see arrow) after administration of contraceptives (van Gieson) (s.
tab. 29.11)

Fig. 29.10: Intima proliferation and thrombosis of a (radicular)
hepatic vein resulting from Senecio alkaloids (HE) (s. tab. 29.11)

Fig. 29.11: Adenoma (approximately 5 cm in diameter) following
long-term use of oral contraceptives (s. tab. 29.11)

Fig. 29.12: Focal nodular hyperplasia in the left liver lobe follow-
ing seven years' use of oestrogen (same patient as in fig. 29.13)

Fig. 29.13: Focal nodular hyperplasia with parenchymal nodules
between fibrotic areas resembling portal zones (Goldner) (same
patient as in fig. 29.12)

Fig. 29.14: Liver cell adenoma after 21 years’ use of oestrogens,
with subcapsular focal bleedings and malignant degeneration
(hepatocellular carcinoma) (s. tab. 29.10)

Fig. 29.15: Chronic toxic hepatitis after ten months chaparral
(“creosote bush”) automedication. ® Laparoscopy: marked acinar
structure, irregular chagreen-like surface (splintered light reflex)
and extremely fine fibrosis. Histology: single cell necrosis, slight
inflammatory infiltrations and moderate steatosis

Tab. 29.1: Pathogenetic criteria of hepatotoxic xenobiotics and the
basic types of liver damage induced by foreign substances

Tab. 29.2: Xenobiotic-induced acute and chronic types of morpho-
logical liver damage (with fundamental and individual reserva-
tions) (s. tab. 29.11)

Tab. 29.3: Some medicaments that may provoke ductopenia (=
vanishing-bile duct syndrome) in isolated cases. (s. tab. 29.11)
Tab. 29.4: Some medicaments that may provoke idiosyncratic ful-
minant or protracted liver failure in isolated cases (with some refe-
rences) (s. tab. 29.11)

Tab. 29.5: Diagnostic measures in suspected fulminant liver failure

Tab. 29.6: Morphological reactions or laboratory findings resulting
from hepatic damage caused by drug-induced toxicity (s.tab. 29.11)

Tab. 29.7: Check-list for the detection of possible hepatotoxic
xenobiotics

Tab. 29.8: Factors causing reduced drug metabolism in increasing
age (>55 years)
Tab. 29.9: Certain errors or risks involved in the preparation of
herbal remedies

Tab. 29.10: Medicinal plants with reported or suspected facultative
hepatotoxicity (ALF = acute liver failure, R = rare) (with some
references)
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Table 29.11: Table of 314 (selected) medicaments potentially caus-
ing liver damage. (6, 84, 89, 108, 141) ® ©)Drugs which may cause
acute liver failure or lethal liver damage. (We would be grateful for
any suggestions, corrections or additions)

Liver damage due to toxic substances

Fig. 30.1: Haemangiosarcoma in a case of disease induced by
vinyl chloride. Tumorous endothelial proliferation with blood
cavities and vascular fissures containing erythrocytes (HE)

Fig. 30.2: Thorotrast liver: dark brown colouring of the liver
surface with reticular bright white fibrosis

Fig. 30.3: Thorotrastosis: deposits of thorotrast in portal and peri-
sinusoidal macrophages; periportal fibrosis and inflammation (HE)

Tab. 30.1: Factors influencing the extent and type of liver damage
caused by toxic substances

Tab. 30.2: Pathogenic and pathophysiological mechanisms of liver
damage caused by toxic substances

Tab. 30.3: Table of important, mainly industrially used, toxic sub-
stances (selection). (* = causes very severe liver damage, severe
toxic hepatitis and acute liver failure) ® We would appreciate any
corrections, supplements or additions

Metabolic disorders and storage diseases

Fig. 31.1: Glycogenated nuclei (so-called glycogen vacuolations
of the nuclei) in diabetes mellitus. /nsert: nucleus strongly laden
with glycogen ( 1) (PAS) (s. pp 402, 540, 605, 613, 630, 639)
Fig. 31.2: Large-droplet (coarse-vacuolar) fatty liver in diabetes
mellitus (preliminary stage of fat cyst formation) (HE)

Fig. 31.3: Pronounced mixed-droplet fatty liver (Sudan red)

Fig. 31.4: Steatosis in periportal liver parenchyma. Clinical diagno-
sis: chronic phosporus poisoning (HE)

Fig. 31.5: Centroacinar steatosis. Clinical diagnosis: chronic alco-
hol abuse (Sudan red)

Fig. 31.6: Fatty liver with pronounced, thumb-sized fatty changes
at the periphery of the left lobe (so-called “yellow spot”)

Fig. 31.7: Non-alcoholic steatohepatitis: Hydropic degenerated
hepatocytes with Mallory’s hyaline («—); lymphocytic and granu-
locytic infiltration as well as activated Kupffer cells (HE)

Fig. 31.8: Non-alcoholic steatohepatitis with massive steatosis and
fibrosis. A 10-year-old boy with diabetes mellitus type 2

Fig. 31.9: Liver cirrhosis in non-alcoholic steatohepatitis. A 24-
year-old adipose woman with insufficiently treated diabetes melli-
tus type 2 (Sirius red)

Fig. 31.10: Reye’s syndrome (newborn): fine-droplet fatty changes
of hepatocytes as well as glycogen depletion; no signs of inflamma-
tion (PAS)

Fig. 31.11: Microvesicular fatty changes of liver cells in acute
fatty liver of pregnancy (Sudan red)

Fig. 31.12: Serologically confirmed o,-antitrypsin deficiency type
PiZ in a juvenile patient (homozygosity). Globular a,-antitrypsin
deposits in the hepatocytes; PiZ immunohistochemistry with PiZ
antibody ATZ11

Fig. 31.13: Liver amyloidosis: Perisinusoidal amyloidosis with
atrophic hepatocyte trabeculae (HE)

Fig. 31.14: Gierke’s disease: phytocyte-like hepatocytes surrounded
by a delicate network of fibrosis (Ladewig)

Fig. 31.15: Cholesterol ester storage disease. Fine-droplet fatty
changes in the hepatocytes. Widely extensive small and larger lipid
vacuoles in the liver cells and foam cells of the portal field (Sudan
black) (s. fig. 21.5). Same patient as in fig. 31.16

Fig. 31.16: Light yellowish-red, smooth surface in fatty liver due
to cholesterol ester storage (13-year-old girl). Same patient as in
fig. 31.15

Fig. 31.17: Gaucher’s disease. Gaucher cells (sphingolipid-storing
macrophages) within the liver parenchyma (arrow), shown here as
pale-blue cells with an internal structure similar to cigarette paper
(PAS)

Fig. 31.18: Skin changes (face, front part of the neck) in porphy-
ria cutanea tarda (s. fig. 4.13)
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Fig. 31.19: Chronic active hepatitis in PCT: dispersed light reflec-
tion, capsular fibrosis with pronounced net-like fibrosis. Spider-
like subcapsular neovascularization (s. fig. 33.13)

Fig. 31.20: Chronic porphyria: uncharacteristic lobular hepatitis
histologically correlating to increased liver enzyme levels (HE)
Fig. 31.21: Chronic hepatic porphyria: Sonographically, multiple,
ring-shaped foci with marginal hyperechoic ring and central hypo-
echoic reflexes. (Completely reversible after alcohol abstinence)
Fig. 31.22: Chronic hepatitis in Wilson’s disease. Pronounced “sim-
ian cleft” with barely recognizable hepar succenturatum (s. p. 19)
Fig. 31.23: Explanted liver with micronodular (regenerative-
weak) cirrhosis in Wilson’s disease (18-year-old woman present-
ing with acute liver failure) (Sirius red)

Fig. 31.24: Cirrhosis in Wilson’s disease. Numerous copper de-
posits in periportal liver epithelia (Rhodanine)

Fig. 31.25: Active progredient liver cirrhosis in Wilson’s disease

Fig. 31.26: Postulated pathogenetic and morphological cascade of
damage in HC

Fig. 31.27: Haemochromatotic cirrhosis: micronodular, slate-grey
to brownish discolouration, rich in septate fibrosis, marked neovas-
cularization

Fig. 31.28: Micronodular cirrhosis due to hereditary (HFE-related)
haemochromatosis (Berlin blue)

Fig. 31.29: Cirrhosis in hereditary haemochromatosis. Massive
siderosis in hepatocytes and in epithelia of preformed bile ducts
(arrows) (Berlin blue)

Fig. 31.30: Siderosis of Kupffer cells in haemolytic anaemia
(Berlin blue)
Tab. 31.1: Pathogenesis of liver steatosis and fatty liver

Tab. 31.2: Formation, localization and various courses of liver
steatosis resulting in the devel opment of fatty liver (WW = wet
weight of liver)

Tab. 31.3: Causes of microvesicular fatty degeneration (with some
references)

Tab. 31.4: Some drugs causing phospholipidosis

Tab. 31.5: Acquired causes of liver steatosis or fatty liver (includ-
ing some references)

Tab. 31.6: Congenital causes of liver steatosis or fatty liver
(so-called thesaurismoses)

Tab. 31.7: Liver steatosis or fatty liver due to medication, chemi-
cal substances or toxins (s. tab. 29.11!)

Tab. 31.8: Diagnosis of fatty liver or NASH, involving determina-
tion of the degree of severity, differential diagnosis and course

Tab. 31.9: Possible complications of fatty liver

Tab. 31.10: Primary (erythropoietic, hepatic, hepatoerythropoietic)
porphyrias

Tab. 31.11: Secondary (symptomatic, acquired) disorders of
porphyrin metabolism

Tab. 31.12: Constellation of findings in erythropoietic porphyrias
(v = variable, N = normal)

Tab. 31.13: Drugs which are able to trigger acute hepatic porphyria
(AIP, VP, HCP) with differing degrees of risk (s. tab. 31.10)

Tab. 31.14: Porphyrin and porphyrin precursor content in urine
and faeces for the differentiation of hepatic porphyrias (v = vari-
able, N = normal) (s. tab. 31.10)

Tab. 31.15: Decisive laboratory criteria for the diagnosis and
follow-up of Wilson’s disease

Tab. 31.16: Diagnostic measures for detecting the type and extent
of organ involvement in Wilson’s disease

Tab. 31.17: Classification of haemochromatosis and haemosidero-
sis (WW = wet weight)
Tab. 31.18: Biochemical findings in hereditary haemochromatosis

Autoimmune hepatitis

Fig. 32.1: Acute AIH type 1 (ANCA +) with pronounced centri-
lobular parenchymal loss. Rapid therapy success (clinically, bio-
chemically) with immunosuppressives (HE)

Fig. 32.2: Lymphoplasmocytic interface hepatitis in autoimmune
hepatitis type 1 (HE)
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Fig. 32.3: AIH type 1 (so-called lupoid hepatitis). The left lobe of
liver shows an irregularly rippled surface (scattered light reflex)
with salmon-pink and yellow colouring; patchy red marking due to
highly inflammatory parenchymal zones; fine vascular multipli-
cation and whitish scarred areas with diffuse fibrosis

Fig. 32.4: Autoimmune hepatitis in remission under treatment:
septal fibrosis and disarranged lobular structure (HE)

Fig. 32.5: Liver cirrhosis due to AIH: flat-nodular liver surface,
highly cicatrized furrows, local neovascularization, signs of mild
inflammation

Fig. 32.6: Active autoimmune liver cirrhosis type 1 with enlarged
periportal inflammatory lymph nodes (arrows) (VP = portal vein)

Tab. 32.1: Differentiation of autoimmune hepatitis (s. tab. 5.20). ®
(AHA = anti-histone antibody; anti-GOR = anti-specific nuclear
antigen in HCV) (see text for other abbreviations). —/(+) = no or
occasional slight increase

Tab. 32.2: Main endocrine and non-endocrine disorders in APS
type 1

Tab. 32.3: Diseases or immunopathies which may be associated
with autoimmune hepatitis (s. tabs. 22.2, 22.7, 22.8; 33.3, 33.6)

Cholangitis and cholangiodysplasia

Fig. 33.1: Cholesterol-calcium-pigment stone: a rare specimen
showing a striking coloured/chemical development (here: a socalled
tiger-eye stone) (at our disposal). Diagnosis: obstructive cholangi-
tis due to Mirizzi s syndrome

Fig. 33.2: Ascending, suppurative, destructive, relapsing cholang-
itis with abscess formation; the loose periportal fibre cuff (arrow)
points to previous cholangitic episodes (HE)

Fig. 33.3: Unusual form of slight fibrosis with septated pattern.
Clinically: history of previous bile-duct inflammation (Sirius red)

Fig. 33.4: Chronic cholangitis. Periportal fibrosis; dark red/brow-
nish discolouration of the liver with greenish patches: finely nodu-
lar surface (= scattered light reflection)

Fig. 33.5: Biliary cirrhosis following chronic relapsing and
abscess-forming cholangitis; green and grey “dirty” colouration of
the deformed micronodular surface. (Chronic cholecystitis with
formation of a shrunken gall bladder)

Fig. 33.6: Acrobilia: Sonography shows echogenic, strand-like gas
bubbles in the respective bile ducts (|, )

Fig. 33.7: Formation of intrahepatic gallstones (= hepatolithiasis)
(arrows) in chronic bacterial cholangitis (S = acoustic shadow)

Fig. 33.8: PBC stage I: Epithelioid cell granuloma ( 1) related to
a septal bile duct; focal inflammatory destruction of the bile-duct
epithelium; granuloma-like nodule of macrophages entering the
lumen (HE)

Fig. 33.9: Primary biliary cholangitis: Map-like marking of the
liver surface (stage I); still largely smooth surface (see light
reflex), dark red/livid blue colouring; tiger skin-like pattern in the
irregular reddish areas

Fig. 33.10: Primary biliary cholangitis with cirrhotic transform-
ation. Well-rounded parenchymal residues surrounded by collage-
nous fibre tissue; hardly recognizable bile ducts in the residual
round cell-infiltrated portal fields (stages III-1V) (HE)

Fig. 33.11: ERCP shows smooth bile ducts of normal calibre; in
later stages, there is rarefication of bile ducts, and certain irregula-
rities appear

Fig. 33.12: Primary sclerosing cholangitis following cholecystec-
tomy (due to involvement of the gall bladder); distinct periportal
fibrosis with initial surface roughness

Fig. 33.13: PSC: two spider naevi are visible on the liver surface,
which is typical for this condition. (s. fig. 31.19!) Additional pro-
nounced vascularization and minor blood extravasates

Fig. 33.14: PSC: periductal fibrosis and inflammatory infiltration;
aneurysmal bile-duct ectasia (HE)

Fig. 33.15: PSC: marked concentric fibrosis around a septal bile
duct together with slight periportal inflammation (HE)

Fig. 33.16: ERC in primary sclerosing cholangitis: irregular wall
contours, variable intrahepatic and extrahepatic duct stenoses with
prestenotic dilatations (subsequently demonstrated bile-duct carci-
noma on the basis of existing PSC)
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Fig. 33.17: Staghorn calculus in the common bile duct and the two
branches of the common hepatic duct (so-called Mercedes-star
type) in primary sclerosing cholangitis (at our dsiposal)

Fig. 33.18: Intrahepatic cholangiodysplasia bms a proposed sche-
matic classification. (NAIC = North American Indian cirrhosis)

Fig. 33.19: Congenital liver fibrosis: onset of cirrhotic transfor-
mation, pathologically augmented bile-duct aggregates in portal
and septal areas (Sirius red)

Fig. 33.20: von Meyenburg complex: biliary microhamartoma
with ectatic bile ducts in an enlarged fibrous portal stroma (HE)

Tab. 33.1: Classification, causes and pathogenesis of cholangitis
Tab. 33.2: Complications of PBC (with some references)

Tab. 33.3: PBC-associated immunological diseases (with some
references)

Tab. 33.4: Causes of sclerosing cholangitis

Tab. 33.5: Indicative, evidential and supplementary parameters for
diagnosis of PSC

Tab. 33.6: Differentiation of primary cholangitis and overlap
syndromes by means of antibodies. (s. tab. 5.20) ® (AHA = anti-
histone antibody; anti-GOR = anti-specific nuclear antigen in
HCV) (see text for other abbreviations). —/(+) = no or occasional
slight increase

Tab. 33.7: Autoimmunological diseases associated with PSC (with
some references)

Chronic hepatitis

Fig. 34.1: Councilman bodies (= roundish, hyaline, eosinophilic
bodies in the cytoplasm of degenerated hepatocytes) in chronic
hepatitis C (HE)

Fig. 34.2: Chronic persistent hepatitis: smooth liver surface with
spotted, brick-red-coloured pattern. Clearly pronounced blood
vessels with perivascular connective tissue, fine perilobular fibrosis

Fig. 34.3: Chronic portal hepatitis with dense lymphocytic infiltra-
tion of enlarged portal tracts (HE)

Fig. 34.4: Chronic active hepatitis: flat, undulatory liver surface
(“scattered light reflection”) with pronounced fibrosis, scarring
and a marked rim of connective tissue in the left lobe of liver. Red
spots due to highly inflammatory parenchymal areas. Isolated fine
blood vessels and distinct lymphatic congestion

Fig. 34.5: Chronic active hepatitis with periportal piecemeal
necrosis (—) and apoptosis (P) in the lobular parenchyma (HE)

Fig. 34.6: Chronic, mildly active hepatitis B with pronounced per-
portal and septal fibrosis (as a sequela of previous inflammatory
episodes) (Ladewig)

Fig. 34.7: Chronic necrotizing hepatitis B: marked postnecrotic
cleft formation in the area of the left lobe of liver (10 months after
severe, acute necrotic hepatitis). Brownish to brick-red colouring
of'the liver with a flat, undulatory surface, scarry indentations, pro-
liferation of connective tissue and spots of capsular fibrosis. Fine
hypervascular arteries, pronounced venous contours and isolated
lymph vessel congestion

Fig. 34.8: Chronic, mildly active hepatitis C with portal lymph
follicle (—) (HE)

Fig. 34.9: Chronic hepatitis C with periportal and septal fibrosis
(Sirius red)

Tab. 34.1: Schematized morphological classification of chronic
hepatitis and its potential to develop into fibrosis and cirrhosis
Tab. 34.2: Grades of activity and stages of fibrosis in chronic
hepatitis (with abbreviations of classification: G 1-4, S 1-4)

Tab. 34.3: Chronic hepatitis: grading of the inflammatory activity
(G 14

Tab. 34.4: Chronic hepatitis: staging of the degree of fibrosis
S 14)

Tab. 34.5: Aetiology and differential diagnosis of chronic hepatitis
(see respective chapter for more details)

Tab. 34.6: Prognostic factors and possible causes of chronification,
exacerbation or reactivation in hepatitis

Tab. 34.7: Selection of extrahepatic disease manifestations associ-
ated with HBV or HCV infection (with some references)
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Tab. 34.8: Selection criteria for IFN therapy in chronic hepatitis B
with indicators of good or poor response

Tab. 34.9: Contraindications to interferon therapy
Tab. 34.10: Possible side effects of interferon therapy

Tab. 34.11: Nucleoside and nucleotide analogues as well as dosage
for treatment of chronic hepatitis B (partly not approved as yet)

Tab. 34.12: Possible forms of therapy in the face of resistance
development or insufficient treatment success with monotherapy
(period of six months)

Tab. 34.13: Basic criteria for a prognostically good response

Tab. 34.14: Scheme of combination therapy for chronic hepatitis C
with Peg IFNa and ribavirin

Liver cirrhosis

Fig. 35.1: Atrophic liver cirrhosis with pronounced, thick capsule
callosity. Gigantic regeneration node “proliferating” from the
underside of the right liver lobe, displacing the (duplicated!) gall
bladder

Fig. 35.2: Complete, coarse-nodular liver cirrhosis due to chronic
viral hepatitis B

Fig. 35.3: Stationary macronodular liver cirrhosis in chronic non-
active hepatitis C (Sirius red)

Fig. 35.4 Complete, coarse-bulbous cirrhosis after years of alcohol
abuse and superimposed acute viral hepatitis B, showing a chronic
course. Mild tendency towards cholestasis; pronounced subcapsu-
lar vascularization and vascular stasis. Occasional funnel-shaped
parenchymal depressions

Fig. 35.5: Micronodular, alcohol-related liver cirrhosis with
“simian cleft”; (s. figs. 2.3; 31.22) right lobe with rounded edge
and thin fibrotic margin; numerous small scars (brandy drinker)

Fig. 35.6: Complete, micronodular to medium-nodular liver cir-
rhosis after chronic viral hepatitis B (section, native preparation)

Fig. 35.7: Complete, micronodular, progressive liver cirrhosis
with formation of pseudoacini (Sirius red)

Fig. 35.8: Complete, mixed-nodular (toxin-induced) liver cirrhosis
due to years of alcohol abuse and long-term oxyphenisatin abuse

Fig. 35.9: Scheme of possibilities for hepatic transformation after
parenchymal necroses: (1) formation of pseudolobuli, (2) nodes
with enclosed portal field, (3) formation of parenchymal garlands,
(4) development of a coarse node from several hepatic lobules
which are, in part, completely intact, (5) scar formation after total
lobular necrosis (H. THALER, 1975) (169)

Fig. 35.10: Biliary liver cirrhosis after long-term chronic-recur-
rent cholangitis

Fig. 35.11: Liver cirrhosis due to chronic-recurrent, ascending
cholangitis (Sirius red)

Fig. 35.12: Splenic infarction in splenomegaly due to complete
liver cirrhosis. (Postpartum blood transfusion into the umbilical
vein, with subsequent severe viral hepatitis B and rapid transition
into early infantile cirrhosis.)

Fig. 35.13: Macronodular liver cirrhosis due to chronic hepatitis C
with nodular surface (arrows) and inhomogeneous structure

Fig. 35.14: Liver cirrhosis with ascites (A). Re-opened umbilical
vein (—), hepatic bifurcation and hilum of the liver with ramifi-
cation of the portal vein (=)

Fig. 35.15: Periumbilical venous convolutes (V) in abdominal
wall (= caput Medusae) and subperitoneal area (P = peritoneum)
Fig. 35.16: Cirrhosis with regenerative node (€=), recanalized
umbilical vein (= caput Medusae) () and ascites () in CT
Fig. 35.17: Postnecrotic scarred liver after severe viral hepatitis B.

Atrophy of the left liver lobe with regenerations, broad cicatricial
areas and scarred furrows (s. figs. 21.13; 22.16; 35.1!)

Fig. 35.18: Potential pathogenetic mechanisms associated with
the coexistence of portal and pulmonary hypertension (based on
B.J. RoBALINO et al., 1991 and M. WETTSTEIN et al., 1995)
Fig. 35.19: Cholelithiasis in liver cirrhosis: pigment calculi

Fig. 35.20: Pigment calculus in liver cirrhosis, grid microscopy
displaying characteristic plate-like bilirubin bodies
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Tab. 35.1: Criteria for the morphological classification of cirrhosis
(see chapter 21.5.2)

Tab. 35.2: Possible causes of liver cirrhosis

Tab. 35.3: Possible forms of portal decompensation in liver cir-
rhosis

Tab. 35.4: Possible forms of metabolic decompensation in liver
cirrhosis

Tab. 35.5: Abnormal coagulation factors, coagulation inhibitors
and fibrinolytic system values in hepatic cirrhosis (TPT = throm-
boplastin time; PTT = partial thromboplastin time; HRGP = histi-
dine-rich glycoprotein; t-PA = tissue plasminogen activator)

Tab. 35.6: Diagnostic reliability of imaging techniques in liver
cirrhosis

Tab. 35.7: Classification of hepatic cirrhosis according to Child-
Turcotte (1964) and Pugh (1973) (stage A = good compensation,
stage B = significant functional loss, stage C = decompensation) *)
Quick’s value is additionally used by Pugh (INR = international
normalized ratio)

Tab. 35.8: Therapeutic steps used in the treatment of ascites

Tab. 35.9: Common pleuropulmonary complications in the course
of certain liver diseases

Tab. 35.10: Standardized (uniform and easy-to-document) evalua-
tion programme for the long-term follow-up of compensated cir-
rhotics. (Time intervals in accordance with the current situation,
particular values in accordance with the given cirrhosis aetiology)

Benign hepatic lesions and tumours

Fig. 36.1: Spontaneously ruptured hepatocellular adenoma in non-
cirrhotic liver tissue (30-year-old woman, 15 year’s use of oral
contraceptives)

Fig. 36.2: Focal nodular hyperplasia: sharply delineated, ochre-
coloured, non-encapsulated, nodulated lesion with star-shaped
radiating septa

Fig. 36.3: Focal nodular hyperplasia (FNH). (There is also evi-
dence of a small hyperechoic focal lesion, probably haemangioma)

Fig. 36.4: Colour-encoded Doppler sonography of FNH with
wheelspoke pattern (s. fig. 6.14!)

Fig. 36.5: CT in the portal venous phase: FNH with star-shaped scar
Fig. 36.6: Macroregenerative nodes in liver cirrhosis with Budd-
Chiari syndrome

Fig. 36.7: Cavernous haemangioma: thin-walled spaces lined with
endothelium, partially septated, filled with blood. The surrounding
parenchyma appears to be unchanged (HE)

Fig. 36.8: Grape-shaped, multi-chambered, livid bluish haeman-
gioma (right liver lobe)

Fig. 36.9: Giant (larger than a fist) cavernous haemangioma with
a smooth surface in the left liver lobe. Numerous blood vessels
and peliosis-like livid blue foci of up to 0.5 cm in size in the cap-
sule area

Fig. 36.10: a) Adenoma ( 1), (not visible) haemangioma (the same
female patient as in b and c)

b) Haemangioma (4) in MRI: T,-weighted axial (portovenous)
(“cotton wool sign”) (the same female patient as in a and c)

c) Haemangioma (4): T,-weighted (“light bulb sign”), with fat
suppression (the same female patient as in a and b)

Fig. 36.11: CT with contrast medium: solitary liver cyst. (s. fig. 8.6)
Fig. 36.12: Multiple cysts with several chambers in the area of the
right liver lobe

Fig. 36.13: Giant (fist-sized) solitary cyst in the right liver lobe
Fig. 36.14: Polycystic liver with spheroid, balloon-like cysts in the
right liver lobe

Fig. 36.15: ERC findings in Caroli's disease: mainly segmental,
sack-like dilatations of the intrahepatic bile ducts with some small-
diameter connections to the efferent bile ducts

Fig. 36.16: Hepatobiliary cystadenoma with ovary-like stroma (HE)

Fig. 36.17: Several roundish, hypoechoic foci of different sizes
with relatively blurred contours. Unclear aetiology. (50-year-old
man; the same patient as in figures 36.18-36.21)
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Fig. 36.18: Axial T -weighted MRT showing at least three hypo-
intense roundish foci with slightly hazy edges in the right liver
lobe. One focal lesions is subcapsular, causing minimal bulging on
the surface. There are no signs of any radiological features which
might facilitate a diagnosis

Fig. 36.19: Diffusely disseminated greyish-white foci of different
sizes in both liver lobes with relatively sharp contours. The liver
surface shows slight bulging (about 1-2 mm), but no central
dipping; no vascularisation is visible. The perifocal tissue is
unchanged

Fig. 36.20: Bile-duct adenoma in subcapsular liver tissue (HE)

Fig. 36.21: Bile-duct adenoma composed of small tubules, which
are lined by a single layer of slightly irregular epithelial cells. The
ducts are embedded in a dense collagenous stroma (HE)

Fig. 36.22: Hepatic peliosis composed of a network of dark-blue
to livid-reddish vessels below a yellowish-red surface of a fatty liver

Fig. 36.23: Peliosis hepatis: non-endothelialized cavernous blood-
filled cavities surrounded by hepatocellular trabeculae (HE)

Fig. 36.24: Giant gall-bladder staghorn calculus, dislocated into
the right liver lobe and embedded in the parenchyma. (at our dis-
posal) — Probably the largest gallstone reported to date: 12 x 5§
cm, 120 g dry weight!

Tab. 36.1: Sonomorphological classification of benign hepatic
focal lesions according to their (predominant) echogenicity

Tab. 36.2: Histological classification of benign hepatic coin lesions

Tab. 36.3: Respective values of the different diagnostic methods
regarding the detection of hepatic focal lesions (US = ultrasound,
CT = computer tomography, MRI = magnetic resonance imaging,
SC = scintigraphy, FNB = fine-needle biopsy, Lap = laparoscopic
findings at the liver surface)

Tab. 36.4: Calcification of benign and malignant liver foci

Tab. 36.5: Surgical treatment options for benign hepatic tumours
(according to B. RINGE et al., 1997) (209)

Malignant liver tumours

Fig. 37.1: Grey-coloured, medium-coarse tubercular cirrhosis in
haemochromatosis with hepatocellular carcinoma: in the fore-
ground, white, flat tumour granuloma of the right hepatic lobe with
vascularization at the tumour margin and small “cancer umbilicus”;
in the background, two additional tumour granulomas. Carcinomas
infiltrating the peritoneal serosa in the right upper abdomen

Fig. 37.2: Liver metastases in the right hepatic lobe in breast can-
cer with pronounced chaotic vascularization. Dissipated light
reflex due to tumourous tubercles on the surface

Fig. 37.3: Gall-bladder carcinoma subsequent to cholelithiasis
with chronic cholecystitis and shrunken gall bladder. Bulbous carci-
noma infiltrating the right lobe of liver

Fig. 37.4: Highly differentiated, macrotrabecular hepatocellular
carcinoma with hydropic swelling of the tumour cells (condition
after alcohol injection) (HE)

Fig. 37.5: Partly solid, partly pseudoacinar hepatocellular carci-
noma with bile pigment in canalicular structures (HE)

Fig. 37.6: Haemorrhage and polygonal tumour cells with hyper-
chromatic nuclei in HCC (HE)

Fig. 37.7: Thrombosis inside the blood vessels of a diffuse hepa-
tocellular carcinoma resulting from alcoholic cirrhosis (arrows).
Spot-like neovascularization in the thrombosed blood vessels.
(VP = portal vein)

Fig. 37.8: HCC: nodular liver surface in cirrhosis. Tumour forma-
tion in the right lobe of liver, in parts at the margin; central hypo-
density with peripheral hypervascularization (CT after CM)

Fig. 37.9: Small to medium-nodular, alcoholic cirrhosis with
undifferentiated, multilobular hepatocellular carcinoma and sub-
capsular vascularization

Fig. 37.10: Large-bulbous hepatocellular carcinoma due to alcohol
abuse and active chronic hepatitis B with cirrhotic transformation
in some places

Fig. 37.11: Subcapsular HCC in liver cirrhosis: mostly necrotic
following ethanol injection



Fig. 37.12: Fibrolamellar hepatocellular carcinoma as is usually
seen in a non-cirrhotic liver

Fig. 37.13: Fibrolamellar hepatocellular carcinoma: large, poly-
gonal cells with granular-eosinophilic cytoplasm (based on a
surplus of mitochondria) (HE)

Fig. 37.14: Cholangiocellular carcinoma with tubular glands (HE)

Fig. 37.15: Cholangiocellular carcinoma ( 1) in CT with contrast
medium

Fig. 37.16: Hepatoblastoma (three-year-old boy) with mainly foe-
tal differentiation (HE)

Fig. 37.17: Hepatic haemangiosarcoma (s. fig. 30.1) (HE)

Fig. 37.18: Large metastasis in the right hepatic lobe with distinct
“cancer umbilicus” subsequent to breast cancer (serosa, periton-
eum and ligaments without pathological findings)

Fig. 37.19: Pronounced liver invasion by metastases of varying
sizes partly with “cancer umbilicus” and neovascularization.
Clinical diagnosis: bronchial carcinoma

Fig. 37.20: Liver metastases of G3 prostatic carcinoma

Fig. 37.21: Sinusoidal infiltrates of a small-cell carcinoma of the
lung (HE)

Fig. 37.22: Metastasis of a highly differentiated colonic adenocar-
cinoma (HE)

Fig. 37.23: Metastasis of a malignant granulosa cell tumour of the
ovary (HE)

Fig. 37.24: Pronounced peritoneal metastasis (with simultaneous
liver metastases) in ovarian carcinoma

Fig. 37.25: Chylous ascites, greenish-coloured due to bile, in colon
carcinoma, with metastases in the liver and peritoneal cavity

Fig. 37.26: Early metastases (0.7-1.0 cm (1) detected during
aftercare following sigmoid carcinoma surgery

Fig. 37.27: Numerous centrally liquefied liver metastases (dif-
ferential diagnosis: liver abscesses)

Fig. 37.28: Metastases of a neuroendocrine tumour (carcinoid):
typically complex space-occupying structure with echo-free and
echo-rich parts. Colour-coded duplex sonography shows intensive
tumour vascularisation

Fig. 37.29: Calcified liver metastasis and other small hypoechoic
tumours; condition after resection of a colon carcinoma

Fig. 37.30: Calcified metastasis after treatment of breast cancer:
hyperechoic pattern and numerous white nodules representing
microcalcifications ( 1)

Fig. 37.31: Liver metastases in colon carcinoma with fatty liver:
foci in both liver lobes, hyperdense margin formation with central
hypodensity

Fig. 37.32: Numerous cystoid liver metastases due to a central
necrotizing process (differential diagnosis: liver abscesses)

Fig. 37.33: Laparoscopic staging: peritoneal metastases in gastric
carcinoma

Fig. 37.34: Laparoscopic staging: metastases at the falciform liga-
ment in oesophageal carcinoma

Fig. 37.35: Laparoscopic staging: Melanotic and non-melanotic
metastases of melanoma (right liver lobe with transition to right
abdominal peritoneum; liver capsule/peritoneal adhesions)

Fig. 37.36: Liver metastasis of a malignant melanoma: dark-
brown coarse-grained pigment in melanoma cells (HE)

Tab. 37.1: Systematization of primary and secondary malignant
liver tumours

Tab. 37.2: TNM staging of liver tumours (Tumour/Nodules/
Metastases). ® In postoperative morphologic TNM staging, T, N

[T}

and M are preceded by the letter “p
Tab. 37.3: Chemical substances displaying carcinogenicity, as has
been demonstrated in experiments or is very probable

Tab. 37.4: Risk factors (carcinogens and cocarcinogens) regarding
hepatocellular carcinoma, which have already been proved (in-
cluding some references) (s. tabs. 29.10; 37.3)

Tab. 37.5: Macroscopic forms, microscopic typing and degree of
tumour differentiation in hepatocellular carcinoma
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Tab. 37.6: Laboratory findings arousing suspicion in HCC, with
increasing diagnostic reliability given by continuous deviation
from normal values

Tab. 37.7: Classification of the stages of hepatocellular carcinoma
and survival time in months (untreated) (K. OKUDA et al., 1985)

Tab. 37.8: CLIP staging system of HCC and the respective survi-
val rate (36)

Tab. 37.9: Local-interventional procedures in HCC management

Tab. 37.10: Some adjuvant or unconventional therapeutic methods
used in malignant diseases

Tab. 37.11: Diagnostic parameters and examination techniques in
cholangiocellular carcinoma

Tab. 37.12: Laboratory findings and tumour markers arousing sus-
picion in liver metastasis

Systemic diseases and the liver

Fig. 38.1: Extramedullary haemopoiesis in the liver with erythro-
poiesis precursors and intrasinusoidal megakaryocyte (1) due to
the so-called marrow-replacement syndrome or chronic myelopro-
liferative disease (HE)

Fig. 38.2: Terminal blast crisis of chronic myeloid leukaemia:
numerous myeloid blasts in the sinusoids (HE)

Fig. 38.3: Splenomegaly with perisplenitis cartilaginea (sugar-
icing spleen) in chronic myeloid leukaemia

Fig. 38.4: Erythrophagocytosis in Kupffer cells (arrows) in haemo-
lytic anaemia (HE)

Fig. 38.5: Hodgkin lymphoma: portal granuloma with Paltauf-
Sternberg giant cell ( 1) (HE)

Fig. 38.6: Hodgkin lymphoma: relatively well-defined, large intra-
lobular granuloma with numerous Hodgkin cells (HE)

Fig. 38.7: Late stage of lymphocyte depleted Hodgkin lymphoma (HE)

Fig. 38.8: Hodgkin lymphoma: node at the margin of the left liver
lobe; clear, diffuse (reticular) fibrosis of the liver

Fig. 38.9: Hodgkin lymphoma: several foci up to the size of a lentil
and a 1.5 cm tumour node in the greatly enlarged spleen

Fig. 38.10: Micronodular infiltration of the liver by disseminated
non-Hodgkin lymphoma

Fig. 38.11: Nodular involvement of the liver by a highly malignant
B-cell non-Hodgkin lymphoma. Laparoscopy shows macronodular
nodes of yellowish-white colour and different sizes; whitish fibrin
deposits; furrowing of the liver

Fig. 38.12: Large tumour masses formed by a highly malignant
B-cell non-Hodgkin lymphoma

Fig. 38.13: Chronic lymphatic leukaemia: smooth liver surface,
greyish-red colour with slight cholestasis; reticular fibrosis. (Three
different patients in 38.13-38.15)

Fig. 38.14: Chronic lymphatic leukaemia: dense portal lymphoid
cell infiltration (HE)

Fig. 38.15: Chronic lymphatic leukaemia: dense portal lympho-
cytic infiltration extending into the liver parenchyma (HE)

Fig. 38.16: Intrasinusoidal accumulation of atypical plasma cells
in plasmocytoma (HE)

Fig. 38.17: Acute exacerbation of chronic rheumatoid arthritis.
Laparoscopy shows light red liver with slightly uneven surface
(see scattered light reflex); fine reticular and perivascular fibrosis;
isolated red (= inflammatory) foci. Histology shows slight steato-
sis and non-specific reactive hepatitis

Fig. 38.18: Histiocytosis X: distinct portal inflammation and peri-
ductal infiltration by Langerhans cells simulating cholangitis ( 1)
(HE)

Tab. 38.1: Relationship of the liver to the haematopoietic and lym-
phatic systems and to the category of rheumatic diseases

Tab. 38.2: Non-specific “inflammatory criteria” (or indicators of a
consuming process) (s. tabs. 37.6, 37.11, 37.12)

Tab. 38.3: Entities of lymphomas based on the WHO classification

Tab. 38.4: Rheumatic diseases causing direct or indirect liver
damage
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Cardiovascular diseases and the liver

Fig. 39.1: Centroacinar shock necrosis and acute haemostasis in
the liver (HE)

Fig. 39.2: Acute blood stasis with centrilobular congestion and
centricentral congestion paths

Fig. 39.3: Massive cardiac congestion of the hepatic veins with
distinct dilatation up to 14.6 mm (++) (normally up to 10 mm)

Fig. 39.4: Chronic passive congestion with centroacinar paren-
chymal atrophy and fibrosis (HE)

Fig. 39.5: Sonographic image of chronic liver congestion with
dilated hepatic veins and inferior vena cava

»

Fig. 39.6: “Hepatic vein star” ® a) Normal finding: blue-coded
right, medial and left hepatic veins indicate the hepatofugal flow.
(VC = vena cava) ® b) Right heart insufficiency: systolic-diastolic
pendular blood flow with predominant hepatopetal flow

Fig. 39.7: Budd-Chiari syndrome due to essential thrombocythae-
mia. Long-standing thrombotic occlusion of a liver vein (Sirius
red) (s. fig. 29.9!)

Fig. 39.8: Budd-Chiari syndrome ® a) Pronounced collateral cir-
culation resulting from thrombotic occlusion of the right hepatic
vein. - b) Re-opening of the vessel and rapid reduction of the col-
lateral vessels following successful balloon dilatation

Fig. 39.9: Inferior vena cava syndrome with infiltration and steno-
sis: blue-red-yellow colour changes as a sign of whorl formation
due to an infiltrating malignant process in the caudate lobe

Fig. 39.10: a) Re-opened umbilical vein (VU) due to pronounced
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