
Pigmentations 

Hemostasis and Thrombosis 



Pigmentations 
divison 

 Endogenous pigments 

 autogenous p. – melanin, lipofuscin…  

 haematogeous p. – pigments formed by the 

degradation of haemoglobin   

 Exogenous pigments – dust particules, 

mineral substances, tattoo… 

 



Pigmentations  
melanin 

 oculocutaneous melanin (skin, eyes, leptomeninges) – 

oxidation of  thyrosine by thyrosinhydroxylase 

 neuromelanin – „non melanosomal melanin“ – waste 

product of the catecholamine metabolism of 

neurotransmitters 

 

 melanin hyperpigmentations – systemic:  Addison 

disease, localized: neurofibromatosis, chloasma 

uterinum, naevi… 

 lack of pigmentation – albinisms – complete, partial… 





Pigmentations 
melanin – Addison disease 

 deficiency of corticoids  loss of feedback for the pituitary 

gland  increased synthesis ACTH a MSH  increased 

pigmentation of the skin and mucosae occurs 

 m.Addison – adrenal insufficiency – destruction of the adrenal 

cortex, manifested until 90% of the cortex of both glands is 

destroyed. Clinically, there are disorders  of internal 

homeostasis (deficiency of mineralocorticoids  Na, Cl loss, 

high K, hypotension, glucocorticoids deficiency  

hypoglycemia) 

 !!! CAVE – „ WHITE ADDISON“ !!! – in patients with primary 

pituitary or hypothalamic disease – low levels of ACTH !!!  



Pigmentations  
melanin – albinisms 

 localised „albinism“  – vitiligo – focal depigmentation of 

skin 

 

 albinisms 

 tyrozinhydroxylase-negativ albinisms –Albinism was formerly 

categorized as tyrosinase-positive or -negative. In cases of 

tyrosinase-positive albinism, the enzyme tyrosinase is present. 

The melanocytes (pigment cells) are unable to produce melanin 

for any one of a variety of reasons that do not directly involve the 

tyrosinase enzyme. In tyrosinase-negative cases, either the 

tyrosinase enzyme is not produced or a nonfunctional version is 

produced. This classification has been rendered obsolete by 

recent research. 

 



vitiligo – localised depigmentation of the skin 



vitiligo – deficiency of melanin in  the basal  layer of the skin 



vitiligo – impregnation of melanin with silver 



 lentigo maligna melanom – melanin in malignant cells 



Pigmentations 
jaundice 

 Icterus (jaundice) – is a yellowish discoloration of the 

skin, the conjunctival membranes over the sclerae 

(whites of the eyes), and other mucous membranes 

caused by hyperbilirubinemia (increased levels of 

bilirubin in the blood). This hyperbilirubinemia 

subsequently causes increased levels of bilirubin in the 

extracellular fluids.  

 Bilirubin – heme degradation by microsomal enzyme 

heme oxygenase, conjugation with glucuronic acid in the 

liver  

 Causes of jaundice – pre-hepatic, hepatic, post-hepatic 



Pigmentations  
pre-hepatic icterus (hemolytic  „yellow“ ) 

 Predominantly unconjugated hyperbilirubinemia –

increased rate of hemolysis, reduced hepatocyte uptake, 

impaired conjugation 

 

 Clinical image – urine and stool are normally colored. 

 

 Laboratory findings include: 

 Urine: no bilirubin present, urobilirubin > 2 units (except 

in infants where gut flora has not developed). 

 Serum: increased unconjugated bilirubin. 

 



Pigmentations 
hepatic icterus (hepatotoxic, „ruby“ ) 

 

 jaundice causes include acute hepatitis, hepatotoxicity and alcoholic 

liver disease, whereby cell necrosis reduces the liver's ability to 

metabolise and excrete bilirubin leading to a buildup in the blood. 

Jaundice seen in the newborn, known as neonatal jaundice, is 

common, occurring in almost every newborn as hepatic machinery 

for the conjugation and excretion of bilirubin does not fully mature 

until approximately two weeks of age. 

 

 Clinical image – urine dark, stool of normal color 

 

 Laboratory findings include: Urine: Conjugated bilirubin present, 

urobilirubin > 2 units but variable (except in children). 

 

http://en.wikipedia.org/wiki/Hepatitis
http://en.wikipedia.org/wiki/Hepatotoxicity
http://en.wikipedia.org/wiki/Alcoholic_liver_disease
http://en.wikipedia.org/wiki/Alcoholic_liver_disease


Pigmentations  
post-hepatic icterus (obstructive, „green“)  

 Post-hepatic jaundice, also called obstructive jaundice, is caused 

by an interruption to the drainage of bile in the biliary system. The 

most common causes are gallstones in the common bile duct, and 

pancreatic cancer in the head of the pancreas. Also, a group of 

parasites known as "liver flukes" can live in the common bile duct, 

causing obstructive jaundice. Other causes include strictures of the 

common bile duct, biliary atresia, ductal carcinoma, pancreatitis and 

pancreatic pseudocysts. 

 

 Clinic  – pale stools and dark urine, severe itching or „pruritus“ 

 Predominantly conjugated hyperbilirubinemia 





Obstructive jaundice – cholestasis, liver 



Obstructive icterus – liver – magnification 40x 



Obstructive icterus cholestasis in hepatocytes, plugs of bile 



Obstructive icterus cholestasis in hepatocytes, plugs of bile 



Pigmentations  
hemosiderin 

 hemosiderin – hemoglobin-derived, golden yellow to 

brown pigment in which form iron is stored 

 hemosiderin is most commonly found in macrophages 

and is especially abundant in situations following 

hemorrhage, suggesting that its formation may be 

related to phagocytosis of red blood cells and 

hemoglobin. Hemosiderin can accumulate in different 

organs in various diseases. 

 

 proof of hemosiderin (Fe) – Perls staining  

 



hemosiderin – siderophages in lungs 



hemosiderin – siderophages in lung parenchyma - detail 



hemosiderin – siderophages in lungs – Perls staining 



Exogenous  - tattooing 



Tattoing – black pigment 



Tattoing – green pigment 



Tattoing – red pigment 



Exogenous pigmentation– anthracosis in LN  



Exogenous pigmentations – asbestosis, lungs 



Pigmentations 
exogenous 

 Black lung disease, also known as coal workers' 

pneumoconiosis (CWP), is caused by long exposure to 

coal dust. It is a common affliction of coal miners and 

others who work with coal, similar to both silicosis from 

inhaling silica dust, and to the long-term effects of 

tobacco smoking. Inhaled coal dust progressively builds 

up in the lungs and is unable to be removed by the body; 

that leads to inflammation, fibrosis, and in the worst 

case, necrosis. 

http://en.wikipedia.org/wiki/Pneumoconiosis






Exogenous pigmentation – pneumoconiosis – under polarized light 



Blood and lymph circulation disorders 
manifestations of circulatory insufficiency 

 venostasis (congestion, passive hyperemia) – blood 
accumulates in veins and capillaries before the failing 
heart side (this is venous blood, tissues suffer from 
hypoxia) – hepatosplenomegaly, venostasis in lungs, 
increased filling of jugular veins… 

 venostatic fibrosis 

 edema – increased fluid in interstitial tissue spaces, fluid 
collections in in the different body cavities (hydrothorax 
etc.), anasarca 

 cyanosis – a blue coloration of the skin and mucous 
membranes due to the presence of > 5g/dl 
deoxygenated hemoglobin in blood vessels near the skin 
surface. (NOT reliable indicator of oxygenation!!! – ex. in 
anemic pacients)  



Blood and lymph circulation disorders 
edema 

 Five factors can contribute to the formation of edema: 

 It may be facilitated by increased hydrostatic pressure 
or,  

 reduced oncotic pressure within blood vessels;  

 by increased blood vessel wall permeability as in 
inflammation;  

 by obstruction of fluid clearance via the lymphatic; or,  

 by changes in the water retaining properties of the 
tissues themselves. Raised hydrostatic pressure often 
reflects retention of water and sodium by the kidney 

 



Liver with passive congestion – „nutmeg liver“ 



Liver congestion – centrilobular necrosis with degenerated hepatocytes 



Liver congestion – pseudolobules, „nutmeg“ liver 



Liver congestion– periportal space 



Venostatic fibrosis of lungs – widened septa, intraalveolar edema 







Thrombosis 
 

 thrombosis – intravital formation of a blood clot in 
uninjured vasculature or thrombotic occlusion of a vessel 
after minor injury 

 

 pathogenesis – „Virchow´s triad“ – alterations in normal 
blood flow, endothelial injury, activation of coagulation 
cascade 

 Inherited hypercoagulation states – ex. Leiden mutation 
(f. V mut.), increased amount of prothrombin, 
antithrombin III deficiency 

 Acquired trombophilia – operation, trauma, prolonged 
immobilisation, activation of  procoagulative factors (ex. 
Antiphospholipid antibodysyndrome,  inflammatory bowel 
disease…) 

 



http://upload.wikimedia.org/wikipedia/commons/b/b6/Coagulation_full.svg


Thrombosis 

 

 red (stasis) thrombus – more enmeshed erytrocytes 

within fibrin net – almost invariably occlusive – veins of 

lower extremities 

 white thrombus – platelets with fibrin and leucocytes – 

endothelial injury – exposition of tissue factor 

(thromboplastin) – platelets aggregation 

 mixed thrombus 



Occlusive arterial thrombosis in coronary artery  



Occlusive thrombosis in coronary artery 



Deep venous thrombosis 



Venous thrombosis – schema 



thrombosis of v. femoralis– UZV 

 

 



Embolism 

 In medicine, an embolism (plural embolisms) 

occurs when an object (the embolus, plural emboli) 

migrates from one part of the body (through 

circulation) and causes a blockage (occlusion) of a 

blood vessel in another part of the body. The term 

was coined in 1848 by Rudolph Carl Virchow. 

 This is in contrast with a thrombus, or clot, which 

forms at the blockage point within a blood vessel 

and is not carried from somewhere else. 



Embolism 

 Thromboembolism – embolism of thrombus or blood clot.  

 Cholesterol embolism - embolism of cholesterol, often from 
atherosclerotic plaque inside a vessel.  

 Fat embolism – embolism of bone fracture or fat droplets.  

 Air embolism (also known as a gas embolism) – embolism 
of air bubbles.  

 Septic embolism – embolism of pus-containing bacteria.  

  – embolism of small fragments of tissue.  

  – embolism of foreign materials such as talc and other 
small objects.  

 Amniotic fluid embolism – embolism of amniotic fluid, foetal 
cells, hair, or other debris that enters the mother's 
bloodstream via the placental bed of the uterus and triggers 
an allergic reaction  

http://en.wikipedia.org/wiki/Thromboembolism
http://en.wikipedia.org/wiki/Cholesterol_embolism
http://en.wikipedia.org/wiki/Fat_embolism
http://en.wikipedia.org/wiki/Air_embolism
http://en.wikipedia.org/wiki/Septic_embolism
http://en.wikipedia.org/wiki/Amniotic_fluid_embolism


Embolism 

 Anterograde  

 Retrograde  

 Paradoxical  

 In anterograde embolism, the movement of emboli is 
in the direction of blood flow. In retrograde 
embolism, however, the emboli move in opposition 
to the blood flow direction; this is usually significant 
only in blood vessels with low pressure (veins) or 
with emboli of high weight. In paradoxical embolism, 
also known as crossed embolism, an embolus from 
the veins crosses to the arterial blood system. This 
is generally found only with heart problems such as 
septal defects between the atria or ventricles. 

http://en.wikipedia.org/wiki/Paradoxical_embolism


Pulmonary emboly- grossly 





Pulmonary embolus - microscopically 



Thank you for your attention 


