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Lecture  Peculiarities of pediatric oncology.

Benign and malignant tumors in children. .

1. Actuality of theme: Stabile increasing of case rate of oncology is in almost all countries. Every 4th European dies from malignant tumors. 4000000 new cases of oncopathology registered every year in Europe and 15000 in Ukraine. In Ukraine as in other countries case rate and mortality from cancer increase constantly. It caused by bad ecology and significant ageing of citizen.  
    Every year about 250000 children in a World died from oncology. Oncology takes second place in structure of mortality.  The highest rate of case of oncology in children is in younger age group – below 1 year. First place in structure of cases takes leucosis – 33%, in the second place are malignant tumors of brain – 19%, on the 3-rd place are lymphomas – 13%. 
2. Aims of lecture: 

- educational: 

Students of V year must know the peculiarities of pediatric oncology, basic clinical symptoms of tumors, diagnostic methods and methods of treatment in children with different forms of the tumors, make a differential diagnostics with other diseases. 

- training: 

As result of the lecture, a philosophic rationale to management of children with oncologic diseases must be formed, that is based on the main diagnostic and treatment principles of the national school of pediatric surgery.   

	3. Structure of the lecture: 

№
	Main parts of the lecture 
	Aims 
	Lecture type, lecture contents 
	Time 

	1
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	3
	4
	5

	1

2
	Preparative part 

Educational aims presentation 

Formation of positive motivation
	
	
	5 %

	3

4

5

6
	Main part 

Benign tumors in children
Clinical picture, diagnostic, treatment.  Malignant tumors  , treatment.

Clinical picture, diagnostic.
Operative and conservative treatment.
	II

III

III

III

III
	Multimedia presentation 
	85 % 

	8

9

10
	Final part 

Conclusions of the lecture 

 Students' questions 

Tasks for independent work of students
	
	
	10 %


4. Contents of the lecture. 

Peculiarities of pediatric oncology
· Malignant tumors in children occur 10 times rarely than in adults. But in structure of mortality of children they take second place. 

· Oncohematology  occurs  in 50% cases of general oncopathology of pediatric age. 

· Tumors growth from connective tissue (sarcomas) prevail in children and take  84%, cancer occurs in 4-6% of cases.

· Disembryogenic tumors have the big specific gravity in pediatric oncology. 

· Tumors that caused by physiologic or pathologic proliferation appear in youth (osteosarcoma, cancer of thyroid gland …) 

· Systemic oncopathology often occurs in children with different forms of immunodeficiency.  

· Combination of tumors and congenital malformations often occurs. 

· Spontaneous regression and differentiation of some tumors are characteristic for pediatric oncology (neuroblastoma, hemangiom). 

·  The most diffuse tumors usually dispose in difficult places of the body.

Difference between malignant and benign tumors:
Malignant tumors:

· Have infiltrative growth
· Give the metastases
· Accompanied with intoxication
· Histological investigation reveals atypism of the cells 

Benign tumors:

· Have expansive  growth
· Never give the metastases
· Intoxication is absent
· Histological investigation reveal typical cells 
Paraneoplastic syndrome:

· Divided on specific and nonspecific paraneoplastic syndrome.

Non specific presence in all malignant tumors and caused by intoxication. Specific one appear in case of hormonproductive tumors and depend on the kind of hormone producting.
· Symptoms of nonspecific paraneoplastic sindrome:
· anorexia,
· nausea,
·  loss of weight,
·  paleness,
·  anemia,
·  avitaminosis,
·  hypoproteinemia. 
Dysembryogenic tumors
· Choristomas – tissue aberration, tissue ectopic – growth from parts of tissue complexes and including  to them other tissues (dermoids, hondromas of lungs).    

· Hamartomas  - formatted as result of excessive growth  of some single tissue ( hemangioms, fibrous dysplasia). 

· Teratomas (or embryomas) –  congenital tumors that appear as result of abnormal formation of three embryonic layers. 

· True embryonic tumors appear in period of embryogenesis from immature tissues, later they proliferates on embryonic level and results in embryosarcoma of kidney, soft tissues, hepatoblastoma and other. 

Benign tumor in children:
· Hemangioma – benign tumor from the blood vessels  tissue 

· Limphangiom  – congenital benign tumor from the limphatic vessels 

· Pigmental tumors, including nevus. This tumor is violation of melanocite proliferation. 

· Teratoma  is the embryionic cellular tumors. This tumor  develops  from three embryonic layers: ectoderm, mesoderm and endoderm. 

Hemangioms are the tumors, that growth from the blood vessels and prevale in children of first year of life. Clinical picture of hemangiom depend on the form of it. 

     Classification of hemangiom:
1. Simple or capillary hemangioms 
2. Cavernouse hemangioms 

3. Combined hemangioms (connected different types of hemangiom)

4. Branchy hemangioms consist from the clew of vessels, that growth in the deep tissues including muscules and bones. 

5. Mixed tumors (angiofibroma, hemolymphangiom). 
Most often hemangioms localized in superficial tissues (skin and subcutaneous fat). This is tumor with red or blue color, different sizes, painless, movable, with clear borders.  

Treatment of hemangioms includes operative and conservative treatment.
1. Operative treatment:

- Removing of tumor completely. 
- Partial removing of tumor with vascular ligation.

2. Conservative treatment:

· kryodestruction;

· Sclerotisation of tumor; 

· Radioactive therapy;

· Hormonal therapy;

· Embolisation of nutritive vessels;

· Compressive therapy;

· Laser therapy; 

· Combined threatment. 

Lymfangioms are the tumors, growth from lymphatic vessels. 

Classification of lymphangioms:

According to histological structure:

1. Simple lymphangioms (capillary) is the accretion of the skin and subcutaneous lymphatic vessels.

2. Cavernous lymphangioms are the different cavities  with lymph. 

3. Cystic lymphangioms in contrast with cavernous are the one or multiple big cavitis 

4. Mixed lymphangioms – are the hemlymphangioms as a rul. 

According to localization:

· External: affects subcutaneous tissue, fasces, muscles. 

· Internal : growth in the mesenteries, omentum, rarely spleen and liver. 

· Often distinguished cervical-mediastinal localization.
Diagnostic:

· Examination ;

· Plane and contrast X-Ray;

· Ultrosonography ;

· More informative are CT-scans and MRI.
Treatment of lymphangioms:
· Surgical (complete removing of tumor and partial incision of it);

· Conservative (sclerotization, kryodestruction).

Teratoma  is the tumor, that consists of the tissues of different types from the three embryonic layers.  This is heterogenic by the structure tumor,  that consists of the cystic and solid parts. 

Localization of sacrococcigeal teratoms: а – external; б – external-internal; в – internal. 

Complications:

Urgent operative treatment is indicated  in next cases: 

· Compression of the rectum and urethra ; 

· Rupturing of the covers of tumor; 

· Ulceration and necrosis of the skin, purulent complications; 

· Fast growth of the tumor, suspicion of malignization . 

Diagnostic of the tumor based on clinical picture, USD, CT-scans and level of alpha-fetoprotein.
Treatment of teratoma is always surgical with subsequent histological investigation. According to it there made the decision about chemical therapy.

Nephroblastoma (Wilm’s) tumor is the dyzontogenic malignant tumor of kidneys in children. The tumor meets equally in boys and girls, mainly in the age of 2-3 years.  

 Classification:
· I stage – tumor localizes inside of kidney without affection of capsule.; 

· II stage – tumor growth out of kidney but don’t affect proper capsule of kidney, metastasis are absent;  

· III stage  - tumor growth proper capsule of kidney , paranephron or lumbar muscles, surrounding organs with affection of regional lymph nods;

· IV stage – presence of distal metastasis (in lungs, liver, bones). 

· Some authors bilateral tumor named V stage.  

Diagnostic
· Examination and palpation of abdomen. 

· Ultrasonography, plain X-Ray, intravenous urography, MRI, CTS, angiography. 

Treatment of nephroblastoma:
· surgical (transperitoneal nephrectomy) 
· Radiation therapy (preoperative and postoperative radiation of the tumor’s place)

· Chemical therapy (preoperative and postoperative )

Neuroblastoma Tumor occurs in 14% of all neoplasm of pediatric age. This tumor is the most often in children of first year of life.  

The line of specific unique features are present in this tumor:

1. Ability of spontaneous regress.

2. Ability of differentiation (maturation).

3. Ability of aggressive and quick growth and rapid spread of metastasis.  
Clinical picture :

· There are distinguishing signs of primary tumor, paraneoplastic syndrome and metastatic disease. 

· Typical source of tumor growth in neuroblastoma is the sympathetic trunk on the hole length and cerebral thing of suprarenal glands.   

· About 40% of tumors appear in suprarenal glands, 30% of them issue from the lumbar part of sympathetic trunk, 15% - from thoracic part, 3% - from pelvic paraganglions, 1%- from cervical part.

· 4S stage named as syndrome of “Blackcurrant pie” in American literature because of specific look  of patient, that connected with metastasis into the skin, bones, subcutaneous tissue.  

Diagnostic.  According to international criteria diagnosis of neuroblastoma  may be established under  histological investigation of the biopsy material  from the primary  tumor  or metastasis, or in revealing of affection of bone marrow in combination with increasing level of catecholamine. 

     The methods of visualization: excretory  urography, CTS, MRI, X-Ray of skeleton or scintigram, X-Ray of chest organs, angiography. 

The markers of tumor:

· Very specific and easy revealing are the metabolites of catecholamine. 

· Revealing in blood serum the neuron specific enolase (NSE) – the enzyme,  revealing in neurons. 

·  The other biochemical marker of neuroblastoma is the ferritine. 

· The enzyme – lactatdehydrogenaze is nonspecific marker, but have prognostic mean. 

The scheme of revealing of spreading of neoplasm:

The place of primary tumor- USI, CTS, MRY.
2. Chest- X-Ray, CTS.
3. Abdominal cavity – USI, CTS.
4. Osteoscintygram with  Те 99  and following X-Ray – revealing of the points of hyper fixation of isotope.
5. Aspirative biopsy of bone marrow.
7. Trepanation biopsy  of bone marrow with histological and imunohystochemical investigation. 
8. Biopsy of the places suspicious on metastasis.  
Treatment

· Surgical  

· Radiation therapy 

· Chemical therapy 

· Transplantation of bone marrow 

Prognosis for life in data of different authors is about 50% (49-55%), according to stage: 

1 stage 100%, 

2 stage - 94%, 

3 stage 60% (67-57%), 

4 stage - 10-20%.

 4S stage - 75%.
Tumors and tumor-like diseases of bones
Classification according to the world organization of public health services, Geneva 1972:

· Benign 

· Malignant 
According to histogenesis:

· Osteoformating:(osteoma, osteoidosteoma, osteoblastoma, osteosarcoma);

· Chondroformating : (chondroma, osteochondroma, chondroblastoma, chondroblastoma);

· Huge cellular: (osteoclastoma);

· Bone marrow’s: (Yuing’s sarcoma, myeloma, reticulosarcoma);

· Vascular:(hemangiom, lymfangiom, angiosarcoma); 

· From connective tissue: (fibroma, lipoma, fibrosarcoma, lyposarcoma);

· Tumor-like affection (anevrismal or solitary cyst, fibrous dysplasia).

The comparative characteristic of the bone tumor:
Clinical characteristic of benign bone tumors 
· Characterized by slow progressing of process and absence of “general neoplastic syndrome” 

· Absence of metastasis
· Absence of specific signs in intraosteal points. 

· Changes in connection with character of pathology its prescription and presence of complications 

· Pathologic fractures occur in 50% of children with intraosteal affection 

· The symptom of palpated tumor present in extraosteal neoplasm. 

Clinical characteristic of malignant bone tumors 

· The main clinical sign is the pain 

· The characteristic symptom is the night pain 

· The soft tissue component may be present. 

· Macroscopic metastasis in lungs already present to the time of making diagnosis in 10-20% of patients. 

· Increasing of temperature of patient 

· Dysfunction of affected extremity is present 

· Signs of general intoxication are present 

Benign tumors of bones.
· Osteoma  - one of the most mature morfologically benign tumors of skeleton, growth from osteoblasts.

· Osteoblastoclastoma - characterized by changing of periods with active growth and destruction of bone tissue and periods of stabilization with reparation of the bone. 

 The forms: lyticus, active cystic and passive cystic.

The phases: The cellular-trabecular and lyticus. 

· Osteoidosteoma
· Eozinophilic  granuloma 

· Chondroma (ekchondroma, enchondroma)
Malignant tumors of the bones. 

Оsteogenic sarcoma – the most often primary tumor of the bones in children, takes 6-th place by quantity among all malignant tumors of child age.    

· The tumor growth from primitive bone-forming mesenchyma. 

· Affection of metaphysic of long tubular bones is the very characteristic. The most often localization – the region of knee joint, distal part of femur and proximal part of tibia.  

· Osteosarcoma have the grate tendency to forming of metastasis. 

· The main clinical sign of the tumor is the pain under the affected region. 

Diagnostic: 

· X-Ray investigation:

· The X-Ray signs:

   -methaphyseal localization in  the long tubular bones; 
-presence of sclerotic and lytic points  in the bone, presence of vascularization; 
-points of pathologic osteoformation in the soft tissues; 
-infringement of integrity of periosteum with  formation of the “peak” 

   -needle-like periostitis 
Treatment:

· Preoperative chemical therapy is the first step  of treatment always. 

·  Operation is the second obligatory step of treatment. 

·  Postoperative chemical therapy. 

Ewing’s sarcoma:
· Ewing’s sarcoma have second place by quantity among malignant tumor of the bones in children. 

· Most often this tumor appear in teenagers from 10 to 15 year old.

· Some factors of risk of appearing of the tumor are:

The sex: Ewing’s sarcoma some more often meets in boys than girls.

Age: Ewing’s sarcoma meets in 64% of cases in the age of 10-20 years. 

Race: Ewing’s sarcoma most often meets in white people.

Clinical picture:
· The pain 

· Increasing of the temperature 

· Presence of tumor formation 

· Disturbances of function of extremity  
· Sometime appear fever 
Diagnostic:

· X-Ray 

· Tumor biopsy.

·  Aspirative biopsy of bone marrow from many places 

· Osteoscintygraphy 

· Computer tomography of the tumor 

· Angiography
· Ultrosonography  
X-Ray investigation: 

· Points of destruction of the bone 

· Endostal reaction.

· Periostitis 

Treatment:

· -  Chemical therapy. Preoperative and postoperative polychemical therapy. 

· - Radioactive therapy to the point in great doses.

· - Radical removing of the tumor, if possible, including bone and soft tissue. 
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