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Perinatális mortalitás Magyarországon

1970 és 2004 között ( ‰ )
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Kissúlyú újszülöttek (<2.500 g)
gyakorisága Magyarországon 2005-ben
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Causes of perinatal deaths
2nd Dept. Of Pathology data 1998-2000

26%

15%

9%

4%

17%

29%

0% 5% 10% 15% 20% 25% 30%

Immaturity

Malformation

Placental disorder

Peripartum

complication

Infection

Unknown origin



Genetic and Developmental

Disorders I. & II.
András Kiss M.D., D.Sc.

Importance

 Responsible for the 50 % der spontaneous

abortions

 24% of  deaths of newborns and 10% of 

mortality in childhood are caused by

developmental disorders

 Physical and mental disablement of adults
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Fetal diseases and in utero death

Major malformation 15-20%

 Feto-maternal bleeding 5%

 Hydrops fetalis

 Fetal arithmia

 Alloimmune thrombocytopenia (stroke)

 Rh isoimmunization
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Etiology of death at birth/in utero death (2006 – 2008, USA)

in 60,9% probable causes, in 76,2% possible causes

 29,3% complications at delivery (e.g. preterm
delivery)

 23,6 % Placenta disease (e.g. IUGR)

 13,7% Genetic/developmental anomaly of the
fetus

 12,9% Maternal or fetal infection

 10,4% Disoreder of the umbilical cord

 9,8%   Preeclampsia

 7,8% Other maternal diseases (e.g. 
autoimmune)
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Pathogenesis of Developmental

Disorders

 Genetic Diseases
 Mutations

 Chromosomal Defects

 Mitochondrial DNA disorders

 Multifactorial diseases

 Exogenous Effects
 Teratogenesis, development of 

teratoids ( monster ) 
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DEFINITION I.

 inherited (Congenital) Diseases

 genetically determined, inheritable

 innate  (Connatal) Diseases

 exogenous effects (infections, 

teratogenous chemicals),  not inheritable
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 ( announcement: Bill Clinton and Tony Blair

2000 June 27. !) 

Craig Ventner and

Sam Broder – Celera

Biotech Co. ! 

Francis Collins -

HGRI 

Celera computer 
facility: terrabytes of 
memory

Human Genome Project 
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The human genom

 1,5 meter DNA pro cell 

 6 milliards- billions of  base pairs

 ~ 21 000 genes – ~ 100 000 proteins

 23 pair of chromosomes
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MOLECULAR PATHOLOGY

DNA CHIP
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MOLECULAR MEDICINE

Cytogenetics

FISH

Cytogenetics- kariogram
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MORPHOLOGY  

DNA – Genes

Expressionsprofile

RNA, Proteins !!!

!
!
!
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3 years old boy,  

holoprosencephay of 

frontal lobe,

lateral ventricles are

united. 
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Genetic Diseases

 Diseases with mendelian 

inheritance

 chromosomal abnormalities

 poligenically inherited diseases

 mitochondrial DNA associated

diseases
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Diseases with

mendelian inheritance

 enzime defects

 receptor defects

 transportprotein-defects

 non-enzymatic protein defects, 
functional or quantitative 
abnormalities
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Mutations of genes

 Point mutation 
(missense) 

(nonsense) mutation

 Frameshift mutation
Insertion

Deletion

Duplication

Inversion

 Trinucleotide “repeat” mutation

 Non coding sequence mutation

 Reason: spontaneous, ionizing radiation, mutagenous

chemicals, viruses

A B

B A
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DEFINITION II.
 ways of inheritance

 Autosomal

 sex chromosome bound

 Dominant 

 Recessive

 Co-dominant 

Penetrance

Genomic imprinting: is a functional haploid state, an epigenetic phenomenon by 
which certain genes are expressed in a parent-of-origin-specific manner. If the 
allele inherited from the father is imprinted, it is thereby silenced, and only the 
allele from the mother is expressed.

Prader-Willie Syndrome (Muscle hypotonia, areflexia, obesity, ment. impairment, 
behavioral problems, stubborness, compulsive behavior, lack of paternal gene
on the chromosome 15.)

Angelman Syndrome (marionette puppet movements, hypotonia, psychom. 
disorders, mental disability, tendency to jerky movement, caused by the
absence of maternal genes normally present on chromosome 15)
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 Prader-Willi syndrome is caused by the loss of genes in a specific region of chromosome 15. People 

normally inherit one copy of this chromosome from each parent. Some genes are turned on (active) only on 

the copy that is inherited from a person's father (the paternal copy). 

 Most cases of Prader-Willi syndrome (about 70 percent) occur when a segment of the paternal 

chromosome 15 is deleted in each cell. In another 25 percent of cases, a person with Prader-Willi 

syndrome has two copies of chromosome 15 inherited from his or her mother (maternal copies) instead of 

one copy from each parent. This phenomenon is called maternal uniparental disomy. 

 In infancy, this condition is characterized by weak muscle tone (hypotonia), feeding difficulties, poor growth, 

and delayed development. Beginning in childhood, some affected individuals develop an insatiable 

appetite, which leads to chronic overeating (hyperphagia) and obesity. Some people with Prader-Willi 

syndrome, particularly those with obesity, also develop type 2 diabetes mellitus 
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 Angelman sydnrome: maternal deletion in chromosomal region 15q11-13 causing an absence of UBE3A

expression in the paternally imprinted brain regions. UBE3A codes for an E6-AP ubiquitin ligase

 "happy puppet syndrome", developmental delay, functionally severe speech impairment, 

 Movement or balance disorder, usually ataxia of gait and/or tremulous movement of limbs

 Behavioral uniqueness: any combination of frequent laughter/smiling; apparent happy demeanor; easily 

excitable personality, often with hand flapping movements; hypermotoric behavior; short attention span

 Delayed, disproportionate growth in head circumference, usually resulting in microcephaly (absolute or 

relative) by age 2 

 Seizures, onset usually < 3 years of age

 Strabismus, hypopigmented skin and eyes
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Autosomal-dominant inheritance

 men and women are equally involved

 manifestation in every generation

 manifestation in heterozygous condition
(depending on penetrance) 

 heterozygous carrriers transmit the
disease

in 50 % ! 
©
©

© O      x   ̥ O O

©̥O      ©O    OO         OO
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Autosomal-Dominant Diseases

 Marfan Syndrome

 Ehlers-Danlos Syndrome (*)

 Huntington Chorea

 Neurofibromatosis

 Sclerosis tuberosa (Bourneville)

 Polycystic Disease

 sickle cell anemia

 Osteogenesis imperfecta (*)

 Familiary Hypercholesterinemia - LDL receptor defect

 von Willebrand Disease

 acute intermittent porphiria - preuroporfirinogen 
synthase activity is decreased, cons.: aminoclevunilate
synthas activity is increased 
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Marfan Syndrome

 Mutation of Chromosome 15q21 

 defect of fibrilline (extracellular matrix
protein):    ‘cutis hyperelastica’

 Rate: 1 : 10 000 - 1 : 20 000

 Morphology:
 tall, slim figure, long extremity

 Arachnodactylia – „ spider fingers „

 hyperelastic joints

 mitral prolaps

cystic medianecrois of Erdheim

Dissociating aorta aneurysma
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Abraham Lincoln

Marfan -syndrom
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Abraham Lincoln

Marfan –syndrom

cases
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Ehlers-Danlos Syndroms

 clinically and genetically: heterogenous(I.-X.)

 all three mendelian inheritance pattern

 disorder of  collagene synthesis

 Macroscopic disorders: collagene-rich tissues

Skin, Ligaments, Joints

 Skin is vulnerable, elastic

 Flexibility of joints (hyperelastic joints, „snake-
acrobats,  artists: Paganini !! ) 

 Rupture of major arteries, rupture of colon, rupture
of cornea, hernia of diaphragma (other disorders of  
collagene synthesis: osteogenesis imperfecta , 
bullous epidermolysis) 

Paganini
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Neurofibromatosis

(Recklinghausen’s Disease)

 Rate: 1:3000

 Forms:

 I.: Neurofibromes on all over the body, café 

au lait patches

 II.: bilateral  acustic Neurinoms, submucous

Neurofibroms
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Polycystic Disease

 Polycystic kidneys in adults

Polycystic liver

 Polycystic lungs

 arterious aneurysms of  

basilary arteries in the skull
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Cystic Kidney Disease I. 
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Autosomal Dominant (Adult Type) Polycystic Kidney Dis. 

Cystic Kidney Disease I. 
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Infantile Polycystic Kidney Dis.  (IPKD)

Cystic Kidney Disease II. 



Genetic and Developmental

Disorders I. & II.
András Kiss M.D., D.Sc.

Medullary Cystic Kidney Dis. 

Cystic Kidney Disease III. 
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Simple Cyst

No symptoms, this is not a disease

• Bleeding might cause acute pain

• up to 10 cm, transparent, fille with fluid 

• lined by one layer of cuboideal or ectropic

epithelium

• no treatment is necessary

Cystic Kidney Disease
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Acquired Cysts

1. 5 years after tranplantation 75 % of patients develops this change

2. Increased risk of renal cell carcinoma (7% 10 years), 

Cystic Kidney Diseases III. 
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Autosomal recessive inheritance

 men and women are equally involved

 the disease “jumps “ generations

 the sick people are always homozygous for

the diseased gene

 The children of diseased people are always

carriers of the genetic defect

© © x   ̥̥

©̥ ©̥ ̥© ̥© carriers !! 

© © x   ̥ ©

©̥ ©̥ © © © ©
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Autosomal recessive diseases
 cystic fibrosis – mucoviscidosis

 Phenylketonuria

 Galactosemia

 Homocystinuria

 Thalassaemias

 Hemochromatosis

 Wilson’s disease

 alpha-1 antitripsine deficiency

STORAGE DISEASES (enzime defects - accumulation of metabolic intermedier products
– usually autosomal recessive)

 Glycogen storage diseases (Liver: von Gierke dis. , , Cori, dis., Andersen dis. ; Muscles: Mc Ardle dis., Pompe
dis.) 

hypoglycemia, hepatomegalia, myopathy

 Lysosomal storage diseases 

Lipids/sphyngolipids storage dis. (Gaucher dis. - cerebrozide hidrolaze: spleen/liver/CNS PAS ; 
Niemann Pick  dis.- sphyngomyelinase: spleen/liver/CNS ; Tay-Sachs dis.: CNS  ) 

Mucopolysacharidoses - GAG (heparane-sulphate, dermatan-sulphate, chondroitin-sulphate, etc.) : 
connective tissue and neurons - balloon cells

Hurler dis. - infants – gargoylism, hepatomegalia, mental. ret. 

Hunter dis. - children - hepatomegalia, mental ret. 
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Cystic fibrosis (Mucoviscidosis)

 most frequent mendelian inherited disease

 Rate: 1:2500 (1:600 - 1:90 000)

 chloride-ion transmembrane channel defect:  CF Gene

on chromosome 7., long arm 7q  

 affected organs:

 exocrine glands: chronic pancreatitis, liver

cirrhosis

 respiratory tract: infections, bronchiectasia, 

 digestive tract:  meconium ileus, malabsorption

 Gonads: infertility
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Haemochromatosis (Bronze diabetes)

Fe ++

Bowel
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Hemochromatosis - Bronzdiabetes

Iron „storage” disease cons.  of  iron overload of the organismu in the parenchymal organs

Cause: Disability of RHS, to control the iron overload

Forms: idiopathic »adult«  a. Hemochromatosis is  familiary

b) perinatal Form – symptoms after delivery

erythropoetic hemochromatosis by disturbed erythropoesis

iron resorption is increased

Hypersideremia and iron deposition (Siderosis)

Liver cirrhosis (Pigmentcirrhosis)

bronze colored skin

hypofunction or falling out activitiy of endo- and exocrine glands

Hypogonadismus

insulin dependent Diabetes mellitus = 

»Bronzediabetes« 

Hear insuffitienty – cardiomyopathy

Haar loss

acquired Hemochromatosis e. g. transfusions-hemochromatosis

.
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hemochromatosis, with excessive iron deposition - Prussian blue iron stain the

excessive deposition of iron leads to heart enlargement and failure
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Wilson disease
(hepatolenticular disease)
(Copper storage disease)
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Wilson Disease – hepatolenticular degeneration

autosomal-recessiv - inherited defektparaproteinemia

Disturbed Coeruloplasmin-synthesis

Serum:  < 10 mg/100 ml; normal 23-44

Copper enrichment in tissues

Begins at 1.-2. yrs. of age

extrapyramidal symptoms: Tremor, Rigor, Ataxia, Dysarthria, Kontraktures because

degeneration of basal ganglia

Pathognomic: Kayser-Fleischer Ring 

liver cirrhosis

aminoaciduria – blocked tubulary enzymes by copper

greybrownish colored skin

disturbed carbohydrate metabolism

hyperinsulinismus

intellectual and physical senescene

Kayser-Fleischer Ring
Brownish-greenish limbus-close corneal ring  

1-3 mm width

determined by copper deposition
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Kayser-Fleischer Ring Arcus senilis
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excessive lysosomal copper in a patient with the rare autosomal recessive disorder Wilson's

disease
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Albinism

 defect of melanin synthesis, tirosinase defect

oculocutan forms: autosomal recessive

ocular form: X-bound recessive

albino
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Galactosaemia

 defect of galactose-1 uridil-transferase

 sever mental retardation

 May be treated with diet on time

 cirrhosis, mental retardation, catarract
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Phenylketonuria

 Rate: 1:20 000

 defect of phenylalanine hydroxilase: on

chromosome 12., long arm q

 decreased pigmentation of hair and

skin

 severe mental retardation

 Therapy: Diet – beginning in time ! 
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Lysosomal Storage Diseases

 Enzyme defects - accu,ulation of 
metabolic intermediats

 Forms:

 Glycogenosis 

 Sphyngolipidosis

 Sulfatidosis

 Mucopolysacharidosis

 Mucolipidosis
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Storage diseases:

Glikogenosis (I-VII)  (von Gierke I (Liver), IV. Andersen ((Leber – Zirrhose) 

Mc Ardle V. ( muscle) , ! II. Pompe Lysosomal ( muscle, ) !

Hepatomegalia, Hypotonia

Lipids - sphingolipids( Cerebrozid, gangliozid) - lysosomal

Gaucher dis. - cerebrozid hidrolase - lysosome – liver, spleen –

PAS ( mental retard., hepatosplenomegalia at young ages ) 

Niemann Pick: liver, spleen (mental retardation, ataxia and 

hepatosplenomegalia),

Tay-Sachs: sphyngolipidosis - CNS (mental retard, blindness)

Mucopolisacharidosis - GAG (Heparan Sulfat, dermatan sulfat) - balloon cells, mental retardation and 

hepatomegaly - lysosomal

Hurler dis. - gargoylism

Hunter dis.  – X- recessive
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Gierke Disease

Edgar O. C. von Gierke., 1877-1945,  Pathologist,  Karlsruhe

autosomal-recessive - hepatorenal - Type 1  Glykogenosis

Main symptoms: Hypoglykämien: consequence of decreased levels of 

Glucose-6-phosphatase

Liver insuffitiency

hämorrhagic diathesis – Thrombozytopathy by glykogene depostition

later emnlarged kidneys (»Nephromegaly«)

Infantilismus - adiposogenital type

sclera dystrophy
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Glycogenosis
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Diabetic kidney
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Storage diseases:

Glikogenosis (I-VII)  (von Gierke I (Liver), IV. Andersen ((Leber – Zirrhose) 

Mc Ardle V. ( muscle) , ! II. Pompe Lysosomal ( muscle, ) !

Hepatomegalia, Hypotonia

Lipids - sphingolipids( Cerebrozid, gangliozid) - lysosomal

Gaucher dis. - cerebrozid hidrolase - lysosome – liver, spleen –

PAS ( mental retard., hepatosplenomegalia at young ages ) 

Niemann Pick: liver, spleen (mental retardation, ataxia and 

hepatosplenomegalia), 

Tay-Sachs: sphyngolipidosis - CNS (mental retard, blindness)

Mucopolisacharidosis - GAG (Heparan Sulfat, dermatan sulfat) - balloon

cells, mental retardation and hepatomegaly - lysosomal

Hurler dis. - gargoylism

Hunter dis.  – X- recessive
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Splenomegalia - morbus Gaucher
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Tay-Sachs 

Disease
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Luxol fast blue stain: large swollen neurons in Tay-Sachs disease - Gangliosidosis
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Storage diseases: 

Glikogenosis (I-VII)  (von Gierke I (Liver), IV. Andersen ((Leber – Zirrhose) 

Mc Ardle V. ( muscle) , ! II. Pompe Lysosomal ( muscle, ) !

Hepatomegalia, Hypotonia

Lipids - sphingolipids( Cerebrozid, gangliozid) - lysosomal

Gaucher dis. - cerebrozid hidrolase - lysosome – liver, spleen –

PAS ( mental retard., hepatosplenomegalia at young ages ) 

Niemann Pick: liver, spleen (mental retardation, ataxia and 

hepatosplenomegalia), 

Tay-Sachs: sphyngolipidosis - CNS (mental retard, blindness)

Mucopolisacharidosis - GAG (Heparan Sulfat, dermatan sulfat) - balloon cells, 

mental retardation and hepatomegaly - lysosomal

Hurler dis. - gargoylism

Hunter dis.  – X- recessive
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Mucopolysaccharidosis (Thesaurismosen) 

Altered bone - skelet

ZNS 

viszeral organs

skind end endokardium

Disturbed degradation of acidic mucopolysaccharids (Glykosaminoglycane) 

in the lysosomes

4 types of glykosaminoglycanes

Clinical signs: skeletal developmental anomalies with dysmorphy

cornea spots

mental retardation
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3 years old boy

10695/04

Clinical Data: heavy splenomegaly, Pancytopenia

Virus Serology: negative

Bonemarrow aspiration (in other Institute): negative

Clinical Diagnosis: hematological disease ?
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Diagnosis: Gaucher Disease
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Sex chromosome related, 

inherited diseases

 Almost all are X chromosome related

(Mutations on Y chromosome are lethal)

 all daughter of the diseased father are carriers of 

the disease

 all sons of the diseased fathers are healthy

 all sons of the carrier mothers are affected
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X dominant disease(s)

 women are double frequently involved compared to men 

 the disease is more severe in men 

 the disease shows manifestation in all generations

 vitamine D resistent rachitis

 Melnick-Needles Syndrome  (Osteodysplasia,  
congenital disorders: disproportional
dwarfs, decreased intelligence, 
craniofacial dysmorphy) 
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X recessive inheritance

 only men are sick 

(lethal in homozygous people)

 all daughters of the diseased father are 

carriers, all sons are healthy 

 50% of the sons of the gene carrier mother 

are sick, 50% of the daughters are carriers ! 
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X recessive diseases

 Duchenn type muscle dystrophy  

 Haemophilia A and B

 fragile X syndrome ? 

 Lesch-Nyhan syndrom (Hyperurikaemia

and hyperurikuria, mental retardation ) 

 chronic granulomatous disease (CGD)

 G6PD deficiency

 Wiscott-Aldrich syndrome
(immundeficiency, IgM down, IgA up, 
thrombocytopenic purpura) 


