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1. THE THYROID GLAND
1.1 PHYSICAL EXAMINATION OF THE THYROID GLAND

To set the location of the isthmus of the thyroid gland (TG) help the anatomical structures midline front of the neck primarily of bone and cartilage mass. Directly under the lower jaw is movable hyoid bone. TG located below the thyroid cartilage notch at its upper edge. Thyroid cartilage — the acting structure at the front of the neck, it is easy to observe and palpate. Below the thyroid cartilage is the cricoids cartilage. The isthmus of the TG is located directly beneath it, in some cases below — down to the level of the fourth tracheal ring. 
During the inspection the neck of the patient should be asked to stand or sit, looking forward. The neck muscles should be relaxed, and the neck is slightly flattened. It is necessary to begin inspection of the neck 2 cm above the clavicles, trying to see the bottom edge of the TG between sternocleidomastoid muscles. Then inspector should look for the isthmus of the TG (below cricoids cartilage). In conclusion, we can see the upper edge of the TG (next to the speaker sitebody cartilage) and possibly pyramidal share. Examination of the neck at the location of the TG, especially if increasing, is front and profile (side) in the following positions: 
• in the normal position of the head; 
• when head thrown back; 
• at the moment of swallowing 
Estimate its length, thickness, particularly in the lower part, the symmetry of the parties, the location sternocleidomastoid muscles and larynx. Enlargement of the TG changes the configuration of the neck appears horseshoe-shaped thickening in the lower part on either sides, or one side. With a significant increase in only one lobe, the neck becomes asymmetric, a possible displacement of the trachea and larynx to the opposite side. A significant enlargement in lobes and isthmus of the TG pushes the sternocleidomastoid muscle in the side, and the space from the thyroid cartilage to the clavicles explodes forward and to the side. With increased TG function in the neck in the anterior cervical triangle is easy to spot an enhanced and fast pulsation of the carotid arteries, in the jugular notch - pulsation of the aorta. Pay attention to the presence of convexity, deformation of nodes on the neck in the region of the TG. Set the timing of the movements found tumor masses with swallowing movement. Identify signs of increased TG compression of neck vessels (veins on the neck and in the upper third of the anterior surface of the chest), trachea (cyanosis of the lips, involvement in additional breathing muscles), and esophagus (dysphagia). 
When head thrown back, the trachea, larynx and TG are shifted slightly forward and upward, which increases and improves the examination area of TG. Gulp more than offsets these bodies up, which greatly improves the conditions of the examination. Visual assessment of the degree of enlargement of the TG has 5 degrees, it is conducted based on the results of palpation. Normal thyroid when viewed is not visible, however, the isthmus it accessible to palpation

Palpation of the TG is carried out after the inspection; sometimes both methods are used simultaneously. There are many techniques of palpation studies of the TG, it is possible to feel with one or both hands at the same time, the position of the doctor can be on the front side of the patient or behind him. The choice of inspection method depends on the structure of the neck, the nature of the changes in the gland, from the habit and experience of the doctor. Palpation of the TG is carried out in stages - first shallow, then deep (special). 

Palpation of the TG when position of the doctor is in front of the patient. The study is conducted with the patient standing at rest and during swallowing, the patient is asked: "Swallow, please spit") when TG, rise with the larynx, slip under the fingers of the doctor that allows assessing its quality. 

Superficial (tentative) palpation is done at the beginning of the examination. The left hand of doctor is placed behind the patient's neck to fix the head and body - the thumb on the front of the neck, the fingers on the back of the neck. The right hand of the physician placed on the area of the TG from middle of thyroid cartilage downwards, and a sliding movement touches the front surface of the neck to the jugular notch. If the patient's neck is long, the fingers are mounted vertically, the terminal phalanges up. With the short neck, the fingers can be positioned horizontally. 
Superficial palpation allows determining: 
• the temperature of the skin over the TG; 
• the approximate size of the prostate, of TG parts; 
• the nature of the surface of the TG; 
• the density of the TG: 
• the presence of large nodes; 
• the presence of vascular pulsations and shaking; 
• pain of the gland. 
In a healthy person at superficial palpation of the TG area, the temperature of the skin differs from the skin temperature of other parts of the body. The TG is not palpable, pulsation and tremor over the organ are not defined, and pain is absent. Local increase in skin temperature observed in acute inflammatory process of the TG: thyroiditis, abscess, tuberculosis. 
Enlargement of TG is detected only when it is of large size, sometimes detectable only one lobe or isthmus, easily determined are large nodes located closer to the surface of the gland (nodular goiter, tumor, cyst). 
Superficial palpation reveals only significant (woody) density increased glands, which is typical for tumors of the TG some forms of chronic thyroiditis. Vascular pulsation and shaking ("cat's purr") are determined in patients with severe diffuse toxic goiter. Pain of the TG happens when inflammatory lesions, trauma, hemorrhage.
The deep (special) palpation of the TG gives more information and allows you to define: 
• the size of the TG; 
• the location of the TG; 
• consistency of the TG (normal or high density); 
• the mobility of the thyroid; 
• pain in TG; 
•the absence or presence of nodular formations (nodes) in TG, quantity, properties and size; 
• the presence of enlarged lymph nodes. 
Palpation of isthmus of TG. The left hand of the physician fixes the patient's neck, three fingers of the right hand (second, third and fourth) are mounted on the front of the neck at the level of the cricoids cartilage. The fingers of his right hand press moderately on the soft tissue of the neck and carry out vertical movements with finger tips up and down to the jugular notch, that is, across the isthmus. Passing fingertips across the isthmus, determine its width, texture, density, the presence or absence of knots, pain, mobility during swallowing. Further movement of the fingers stopped, and the patient makes a swallowing movement, during which the isthmus together with the larynx slides up and then down. According to the results of palpation the doctor evaluates the thickness of the isthmus, width, density, presence or absence of nodes, tenderness. 
In a healthy person, the TG isthmus can be determined in the form of flat elastic painless folds 3-5 mm thick with smooth surface. It is often well palpable in teenagers in puberty, but also in subjects with a long thin neck and poorly developed neck muscles and subcutaneous tissue. Thickening, compaction of the isthmus, tenderness, nodular formations – are signs of pathology. 
Palpation of the TG lobes. The inspection should ensure that the patient’s head is bent forward a little and in the direction of the part of TG that is palpated, this relaxes sternocleidomastoid muscle and improves access to for easy palpation. The left hand of the physician fixes the patient's neck. Two fingers of the right hand (second and third) are mounted on the front of the neck at the level of cricoids cartilage in the furrows formed by the side surfaces of the thyroid cartilage and the inner edges of sternocleidomastoid muscles, directly over the upper edge of the isthmus. It is possible to palpate with three fingers of the right hand i.e. with the tips of your index, middle and ring fingers. Fingers gently, not pressing down on the larynx, push out the inner edge of sternocleidomastoid muscle legs, sliding movements penetrate into deeper parts of the neck. Fingers unfold at an angle of 45 ° and at the level of the isthmus of the TG, gently pushing the edge of the sternocleidomastoid muscle, the sliding movement palpate up and down. Following, the direction of palpation from the thyroid cartilage to the sternocleidomastoid muscle. If the mass is palpable, the fingers of the doctor make light circular movements on the surface. This allows to better assess its qualities - elasticity, pain, as well as to identify even small areas of indurations or nodules. For convenience, palpation, you can press the left hand on the thyroid cartilage on the opposite side. Palpation is done first at rest, then during swallowing. First examines one and then the other part. If the lateral lobes are palpated, determine their properties: size, shape, density and homogeneity of texture, the degree of displacement on palpation, the presence of pain and cohesion with the skin and surrounding tissues. Normal lobe of the TG is often not palpable. Sometimes they become available palpation under the same conditions as the isthmus, but much less frequently. Shares in these cases are determined in the form of thin elastic painless, slightly movable folds with a smooth surface. 
Simultaneous palpation of both lobes of the TG with one hand
The left hand of the doctor is a typical place. II and III fingers of the right hand are placed in the form of the letter V and end phalanges are at the level of mid thyroid cartilage (just above the isthmus of the gland) on either side, and moderately immersed between the larynx and sternocleidomastoid muscles, feeling every part at the same time. Then the feeling repeated during swallowing. This technique can be used as indicative, as well, to feel a fraction of one phalanx with disabilities in the movements of the fingers difficult. 
Palpation of the TG with the thumbs of both hands. The thumbs of both hands to put on the throat below the Adam's Apple, medially from the sternocleidomastoid muscle, which in this place converge, forming a sharp corner. The other four fingers of both hands to put on the outside edge of the sternocleidomastoid muscle with the appropriate parties. Then, as if squeezing the gland under sternocleidomastoid muscle external four fingers, to feel its surface with the pads of thumbs. Movements should be soft, smooth and careful. Then ask the patient to swallow saliva to feel the neck, palpating the lower pole of shares or to determine the lower border of the nodes if the gland is located low. Continuing the finger movements along the sternocleidomastoid muscle up you can see the cervical lymph nodes. On the anterior surface of the pharynx big fingers sometimes felt paratracheal lymph nodes. 
Palpation of the TG when the position of doctor behind the patient. The head of the patient slightly tilted forward, which is necessary for relaxation of the neck muscles. The patient's neck is covered by both palms of the physician: your thumbs are on the back of the patient's neck and the fingers lie on the anterior surface. Then middle fingers (II - V) of both hands below the thyroid cartilage, find the isthmus of the gland, and, follow through it in the longitudinal direction, conduct palpation. Then with the tips of two or three fingers at the same time trying with both hands to find lateral lobes, palpate in the direction from the thyroid cartilage to the sternocleidomastoid muscle. To determine the degree of displacement of the thyroid, the doctor by connecting the ends of the middle fingers under thyroid cartilage, asks the patient to swallow mouthful of water. Thyroid moves up with swallowing, passes under the middle fingers of the doctor and thus palpated. This technique also allows you to palpate the gland with its retrosternal location. 
Normal palpation of the TG lateral lobes not defined, and in the neck is detectable in the form of a transversely lying, smooth, painless cushion dense-elastic consistency. The width of the isthmus does not exceed the width of the middle finger. Thyroid not jointed with the skin and surrounding tissues moves easily with swallowing. Nodes palpation can be found in 3-7% of people who have no symptoms of the disease TG. The study emphasizes the importance of identifying dense, slow-moving nodes with an irregular surface and the presence of enlarged lymph nodes - these symptoms give you the opportunity to suspect the patient has a malignant process. The increase in size of thyroid gland is called goiter, which occurs with thyrotoxicosis (diffuse toxic goiter or Graves’s disease), chronic autoimmune thyroiditis and neoplastic lesion. In patients with diffuse toxic goiter thyroid increases uniformly, or even primarily, increasing one of its parts. TG retains normal consistency, not soldered to the skin and surrounding tissues, shifts well and painless. When TG grows irregularly, it becomes dense, painful, the skin over the gland may be hyperemic, hot to the touch. In patients with thyroid cancer, in thickness it feels tight knotty or knobby formation, attached with the skin that grows into surrounding tissues and does not move when swallowing. This changes the voice and appears shortness of breath with noisy breathing. For many years it was used the classification of goiter by A. V. Nikolaev.
Goiter classification (A.V. Nikolaev, 1955)

	The degree of enlargement
	Physical characteristics

	0 degree
	TG is not visible and not palpated.

	I degree
	Thyroid not visible, but palpable and visible swallowing isthmus
Grade II-thyroid visible when swallowing and a palpable isthmus and both lobes, neck shape is not changed.

	II degree 
	TG visible when swallowing and a palpable isthmus and both lobes, neck shape is not changed.

	III degree
	Thyroid is visible, changes the contour of the neck ("a thick neck") - enlarged gland smooth’s the contours of the front of the neck and performs the jugular fossa.

	IV degree
	A large goiter, which violates the configuration of the neck is greatly enlarged TG beyond the outer edge sternocleidomastoid muscle and outside of the jugular notch of the sternum, by changing the configuration of the neck.

	V degree
	The goiter of enormous size, exceeds the norm in several times. Significant deformity of the neck and the distortion of the contour, compression of trachea and esophagus.


True TG size determined by ultrasound in ml or cm3. At the moment, according to existing standards of medical care used for classification of goiter by WHO.
Goiter classification (WHO, 1992)

	The degree of enlargement
	Physical characteristics

	0 degree
	The TG is palpated, the size of the lobes in size correspond to the distal phalanges of the patient

	I degree
	The size of lobes  exceed the size of the distal phalanges of the patient

	II degree 
	The TG is palpated and visible


When retrosternal localization of TG inspection and palpation it is advisable to run in a horizontal position with the patient placed under the shoulders of the roller. 

Percussion of the TG is the most informative in the examination of patients with retrosternal and intrasternal goiter. With its help determine the location and extent of TG. 

Auscultation is of limited value in the diagnosis of thyroid disease. The auscultation is carried out over the area of the TG with a stethoscope. The presence of noise is observed with increased activity of the TG, due to increased blood flow. Auscultation in patients with hyperthyroidism is constant noise at the level of the upper pole of the gland, which increases during systole. When enlarged TG is pressing on the trachea, in auscultation a whistling sound is determined. Examination of patients with thyroid disease must include assessment of the behavior of the patient, the detection of hand tremor, eye symptoms, and the assessment of breast augmentation. Constitution type of the patient's extreme variants may indicate the violation of the functional state of the TG. Persons with increased function of the gland usually have asthenic type, with decline of function often noted hypersthenic type. In diseases of the TG to increase its functions (diffuse toxic nodular goiter, thyroiditis) patient's behavior becomes inappropriate to the situation, he's fussy, involuntarily performs many unnecessary movements, gestures dramatically, talkative, colorfully recounts his feelings, experiences, marked tremor of the eyelids, hands or the entire body. The patient with reduced function of the TG is slow, his reaction is adequate, but slow, it's sluggish, monotonous. Nutrition with high thyroid function is often low, but sometimes high ("fat Based"), with reduced function of the gland is usually excess food.

HORMONES OF THYROID AND PARATHYROID GLANDS
FREE THYROXINE (free-T4)
Free thyroxine (free-T4) is the fraction of circulating thyroxine that is not bound to blood proteins, 0.03% of total T4. During normal functioning of the TG, the mechanisms engaged in the regulation of its functions, in such a way that the content free-Т4 not dependent on the concentration of thyroid binding globulin (TBG). This fact allows using free-Т4 as the most adequate and directing marker in the evaluation of the hormonal function of the TG. In hypothyroidism the level free-Т4 decreases and hyperthyroidism increases. Independence level free-Т4 content TBG allows it to be used as a reliable diagnostic parameter for all conditions involving changes in the concentration TSH. In this regard, the analysis free-Т4 is essential during pregnancy, women taking oral contraceptives or receiving estrogens or androgens, as well as in patients with hereditary increased or decreased concentration TSH. Drugs (salicylates, phenytoin), which distort the results of determination of T4, do not affect the true content free-Т4. This is the fundamental advantage free-T4 compared to T4. Naturally, in some cases, the test free-Т4 should be supplemented with other markers: total and free T3, TSH. The contents free-Т4 in serum in normal 12-22 pmol/ml.
Diseases and conditions, in which the concentration of free-Т4 changed
	Increase concentration
	Decrease concentration

	Thyrotoxicosis
	Underactive thyroid (hypothyroidism)

	Acute thyroiditis
	Increased protein loss (nephrotic syndrome). The Syndrome Itsenko-Cushing

	Pregnancy
	Reception of androgens

	Treatment with thyroxine
	A significant iodine deficiency

	Obesity
	Physical activity

	Hepatitis
	Panhypopituitarism

	Using estrogens, oral contraceptives, heroin, thyroid drugs
	Protein loss through the digestive tract

	Treatment by heparin, imidazole
	The GCS, reserpine, sulfonamides, penicillin’s, potassium iodide

	
	Resection of the TG

	
	TG cancer

	
	Thyrostatics overdose


FREE TRIIODOTHYRONINE (free-T3)

In normal physiological conditions, triiodothyronine (T3) is approximately 5% of all thyroid hormones in plasma. Although it is presented in smaller concentrations than thyroxine, T3 has a greater metabolic activity is rapidly excreted and has a larger volume of distribution. Basically it has posterior origin and is formed by conversion from T4. Like the T4 in the circulation direction, it is almost entirely associated with proteins-carriers: TSH, pre-albumin and albumin. Free-T3 is only about 0.25% of the total T3 in circulation. Immunochemical determination of total T3 found wide application in laboratory practice. At an elevated free or total T4, total T3 determination helps to confirm the diagnosis of hyperthyroidism. The rise above normal total T3 may be observed when the concentration of total T4 remains normal – this situation is described as "T3 -toxicosis". Mainly the levels of free-T3 correlate with the level of total T3. However, the level of total T3 depends not only on the thyroid status and peripheral conversion of T4 to T3, but also on the concentration of proteins, binding thyroid hormones. On the other hand, the level of free-T3 less dependent on the concentration of proteins-transmitters. Thus, increasing the concentration of TSH that is usually observed during pregnancy, oral contraceptives and estrogen therapy, causes an increase in the level of total T3, while the free-T3 concentration remains basically unchanged. The concentration of free-T3 more clearly reflects the true thyroid status of the patient than the concentration of total T3.
THYROGLOBULIN

The thyroglobulin (TG) is the precursor of thyroid hormones T3 and T4, it use as a marker of malignancy in thyroid and patients with remote TG or of those who were treated with radioactive iodine, to assess the effectiveness of the treatment. Receiving the growth of benign or malignant tumors of the TG accompanied by an increase in the level of thyroglobulin in most patients. The level of TG is increased in patients with subacute thyroiditis and in patients with recurrence of chronic nonspecific thyroiditis. The content of thyroglobulin in the serum of normal: 0–65 IU/ml.
Diseases and conditions, in which concentration of TG changed
	Increase concentration
	Decrease concentration

	TG tumors
	Hyperthyroidism caused by an overdose of thyroid hormones



	Subacute thyroiditis
	

	TG adenomas
	

	Hypethyreosis
	

	TG cancer metastasis
	

	Endemic goiter
	

	Iodine insufficiency
	

	Graves disease
	

	States after treatment with radioactive iodine
	


THYROXINE BINDING GLOBULIN (TBG)

TBG connects the main mass of T3 (80%), the remaining 20% are transported by albumin and pre albumin – 10% and T4 (75%). Albumin binds 10% of T4 and pre albumin – 15%. The contents TBG in the serum of normal adults – 9,86-18,5 µg/ml. Test TBG suitable for differential diagnostics of changes in the levels of T3 and T4 in primary TG disease and primary changes TBG.
Diseases and conditions, in which concentration of TBG changed

	Increase concentration
	Decrease concentration

	Infectious hepatitis
	Severe disease

	Acute intermittent porphyry
	Surgical stress

	Hypothyroidism
	Insufficient protein nutrition

	Pregnancy
	Malabsorption various etiology

	Using estrogens, methadone, phenothiazine, oral contraceptives
	Enteropathy with protein loss

	
	Nephrotic syndrome

	
	Active acromegaly

	
	Hypofunction of the ovaries

	
	Genetic inheritance

	
	Reception of androgens, corticosteroids in high doses of corticotropin, treatment with prednisolone


AUTOANTIBODIES TO THYROGLOBULIN (ab-TG)
Autoantibodies to thyroglobulin (ab-TG) are associated, disrupting the synthesis of hormones and causing hypothyroidism. The definition of at-TG is performed to assess the severity of autoimmune reactions in diseases of the TG. Increasing their level is in most cases of autoimmune thyroiditis (AIT) and diffuse toxic goiter (DTG) and idiopathic mixedema. In assessing, the results of the study, the importance of the so-called "ultimate" line, this is 70 IU/ml, and is used to differentiate patients with euthyroid status, and patients with AIT and Graves’s disease. In these patients the level of ab-TG >70 IU/ml is found in 85% and 62% of patients, respectively. The specificity of the border for these diseases is 97%. To verify the diagnosis of AIT is necessary to increase the level of ab-TG not less than 2.5 times. Ab-TG is detected in patients with TG cancer in the presence of regional metastases. The level of ab-TG in the serum of normal: 0 – 65 IU/ml.

ANTIBODIES TO THYREOPEROXIDASE (ab-TPO)

Thyreoperoxidase (TPO) is a glycoprotein enzyme, is strongly associated with the granular plasmatic network of epithelial cells of thyroid follicles. It carries out the oxidation of iodide in the follicles to "active" iodine and thyrosine iodization. In the course of further oxidation of the peroxidase takes place the conjugation of mono - and diiodinethyrosines with the formation of various iodinethyrosines, of which the quantitatively predominant tetraiodinethyrosine -T4. Determination of the level of ab-TPO is used as a marker of TG disease caused by autoimmune processes. The level of ab-TPO in the blood is always elevated in Hashimoto's thyroiditis, Graves ' disease and idiopathic mixedema. Determination of the level of ab-TPO in the serum can be used as an indicator of risk of development of postoperative thyroiditis. At AIT the destruction of TPO in the TG follicles is a metabolic iodine (oxidation to the "active" iodine), which leads to a low content of iodine in TG. Thyroid function is reduced mainly due to reduction of secretion of T4. For the differential diagnosis of hypertrophic form of AIT in a stage of hyperthyroidism and goiter used the analysis of the level of ab-TG and ab-TPO. For AIT is characterized by increased levels of ab-TG 100 times and more, as well as increasing the level of ab-TPO in 32 times or more. According to others, in the evaluation of the obtained results it is necessary to consider the so-called "ultimate" line, which is 18 IU/ml and is used to differentiate patients with euthyroid status and patients with AIT and Graves ' disease. Patients with Hashimoto's thyroiditis and Graves ' disease ab-TPO > 18 IU/ml is found in 98% and 83% of patients, respectively. The specificity of this border for these diseases is 98%. The level of ab-TPO in the serum of normal is 0-30 IU/ml.
CALCITONIN (CT)
Calcitonin (CT) is a peptide hormone consisting of 32 amino acids and produced by parafollicular epithelial cells (C cells) of the TG. The half-life of the hormone in the blood is 12 minutes. Normal CT is involved in the regulation of calcium metabolism - it is the physiological antagonist of parathyroid hormone (PTH). In osteocytes it inhibits the enzymes that break down bone tissue, in the tubular part of the kidneys CT increases the ground clearance and excretion of Ca++, phosphates, Mg++, K+, PA+ and thereby contributes to decrease of concentration of Ca++ in the blood. Regulation of synthesis and release of CT is due to the concentration of Ca++ in the blood: increased concentration stimulates the synthesis and secretion of the hormone and reduced – inhibits these processes. CT stimulates the secretion of gastrin and glucagon. In clinical practice the definition of CT is necessary for diagnosis of medullar thyroid cancer, since this disease, the CT content in the blood increases significantly, as well as for a comprehensive evaluation of disorders of calcium metabolism, in conjunction with PTH and vitamin D.
The measure of CT content is of paramount importance for the diagnosis of medullar thyroid cancer. The usual increase in blood serum of both basal and stimulated CT levels during the provocation test with intravenous introduction calcium serves as a major diagnostic criterion for medullar thyroid carcinoma even in the absence of data of radioisotope diagnosis and correlates with the stage of disease and size of tumor. The increase in the content of CT scan after tumor removal in patients with medullar thyroid cancer may indicate not radical operations or the presence of distant metastases. The rapid expansion of CT level after surgery indicates a disease recurrence. The clinical status of patients correlated with the levels of CT in the blood of 67% of patients for medullar thyroid cancer, if the disease level of CT is increasing rapidly. The increase of CT level in the blood can be observed in not malignant lung diseases, acute pancreatitis, hyperparathyroidism, pernicious anemia, Paget's disease. The increase in the concentration of CT may also in malignant tumors of the breast, stomach, kidneys and liver. The CT contents in the serum of normal:
• infants up to 7 days – 70 - 348 pg/ml;
• children <70 pg/ml;
• adults <150 pg/ml.
PARATHYROID HORMONE (PTH)

PTH is a polypeptide consisting of 84 amino acid residues, is a product of vital activity of the parathyroid glands (PTG), where it is synthesized as a high molecular weight pro hormone. After the release from cells of the pro-hormone open to proteolysis with the formation of PTH. Production, secretion and hydrolytic cleavage of PTH regulate the concentration of Ca++ in the blood. The reduction of Ca++ leads to stimulation of synthesis and release of the parathyroid hormone, and an increase causes the opposite effect. PTH increases the concentration of Ca++ and phosphate in the blood. PTH acts on osteoblasts to increase bone demineralization. Not only the hormone is active, but it end-amino peptide too. It occurs when the hydrolysis of PTH in hepatocytes and the kidney, in larger quantities, than lower concentration of Ca++ in the blood. The osteoclasts are activated by enzymes, that destroy the intermediate substance of the bone, and in cells of the proximal tubules of the kidney is inhibited reverse reabsorption of phosphates. In the intestine increases the absorption of calcium. In the pathogenesis of hyperparathyroidism, the leading role is played by disorders of calcium-phosphorus metabolism due to excessive production of PTH. Target organs PTH are bone, kidney and small intestine. The action of PTH on bone tissue enhances bone resorption due to activation of osteoclasts. The formation of new bone lag behind it resorption, leading to generalized osteoporosis, the resorption of calcium from the bone depot leads to hypercalcemia. Osteoblasts activate the synthesis of collagen. The destruction of excessive amounts of collagen to neutral proteases leads to the appearance of high concentrations of peptides containing hydroxyproline in the blood, and increases their excretion in the urine. The effect of PTH on the kidneys is manifested as phosphaturia, due to a decrease in reabsorption of phosphate in the proximal tubule. PTH stimulates formation of calcitriol which increases calcium absorption in the small intestine. An important role in the occurrence of ulcerative lesions of stomach, duodenum and small intestine plays hypercalcemia, which causes vessels calcification, and the direct effect of PTH on the mucous membrane of the gastrointestinal tract.
Primary hyperparathyroidism can be due either to PTG adenoma (85% of cases), or primary hyperplasia. PTG tumors are almost always benign. Only in rare cases primary hyperparathyroidism caused by a carcinoma of PTG. With aging, the incidence of adenomas PTG increases. Primary hyperparathyroidism is characterized by increased PTH (2-20 times), hypercalcemia with normal or reduced level of phosphates in the blood. If kidney damage developed, usually due to hypercalcemia, levels of phosphate and calcium tend to normalize phosphates of the inability of the kidneys to respond to postuterine the influence of PTH, and the calcium due to the decrease of its concentration in the blood when kidney disease. At this stage of the disease diagnosis can be extremely difficult. The CT content in the blood increased. 

Secondary hyperparathyroidism is a compensatory hyperactive and hyperplasia of PTG, developing with prolonged hyperphosphatemia and hypocalcemia caused by chronic renal failure, vitamin D deficiency and calcium malabsorption syndrome. In secondary hyperparathyroidism, stimulation of PTH production in PTG in response to the decrease in the concentration of ionized calcium in the blood. The secretion of PTH is appropriate in the sense that it is necessary to normalize the content of ionized calcium. If this effect is achieved, the stimulation of PTH secretion ceases. In this regard, if the mechanism of feedback regulation of PTH is not broken, then any factor contributing to the decline of ionized calcium in the blood, can cause secondary hyperparathyroidism. In secondary hyperparathyroidism the calcium concentration in the blood or low (if increased production of PTH is inadequate for the correction of hypercalcemia), or is in the normal range, but never high. The CT concentration in the blood is reduced. 

Hyperparathyroidism with ectopic secretion of PTH (pseudo hyperparathyroidism) occurs in cases when malignant tumor on endocrine tissues produces alien peptides, one of which can be PTH. Most often, ectopic secretion of PTH found in kidney cancer and bronchial cancer. 
Multiple endocrine adenomatosis types I and II (multiple endocrine neoplastic) are a rare pathology. They are characterized by the fact that two or more endocrine glands secrete, of course with adenomas, inadequate number of hormones. There are several groups of multiple endocrine neoplastic (MEN). When a MEN I in the pathological process may be involved (two or more) of endocrine tissue: PTG (hyperplasia or adenoma), the cells of the islets of the pancreas (gastrinoma, insulinoma), anterior lobe of the pituitary, adrenal, thyroid. MEN II includes medullar carcinoma of the TG, pheochromocytoma, adenoma or carcinoma PTG. 

The content of PTH in the blood may be increased with D-hypovitaminosis, at interagency tetany and tetany of pregnancy. Most patients with bone metastases define hypercalcemia and increased PTH in the blood.
Hypoparathyroidism – failure of function PTG, which is characterized by reduced production of PTH, which contributes to the metabolism of calcium and phosphorus. The lack of PTH leads to increased phosphorus levels in the blood (by reducing the renal effect of PTH) and hypocalcemia due to reduced calcium absorption in the intestine, reducing its mobilization from the bones and lack of calcium reabsorption in the renal tubules. CT in the blood is reduced. In the pathogenesis of hypocalcemia is set to a reduced synthesis in the kidney calcitriol. Most often hypoparathyroidism caused by surgical injury either directly PTG or it’s blood supply during a partial thyroidectomy, during total thyroidectomy and laryngectomy PTG is usually removed. However, you must remember that post thyroidectomy hypocalcemia is often caused not by damage PTG, while postoperative hypoalbuminemia (so it's best to examine ionized calcium) and the rapid influx of calcium depleted bone him. Early signs of postoperative failure of PTG may be transient, but if a low concentration of calcium is not normal for a few weeks, treatment is necessary. Reduction that found in studies of PTH in the blood may be accompanied by increased concentrations of calcium. Causes of hypercalcemia with decreased PTH concentrations are excess vitamin D, idiopathic hypercalcemia in children, sarcoidosis, and very severe thyrotoxicosis, some cases of myeloma.
Pseudohypoparathyreoidism (Albright syndrome) hereditary osteodystrophy is a rare congenital pathological condition in which impaired response to PTH as kidney and bone. The disease is caused by a hereditary defect of tissue receptors-targets for the action of PTH. Neither endogenous nor exogenous PTH does not increase the level of calcium in the blood and reduce the concentration of phosphorus. In most cases pseudohypoparathyreoidism the introduction of such patients PTH is accompanied by an inadequate increase in cyclic adenosine monophosphate (c-AMPH) concentration in the blood and in the urine. 
When pseudohypoparathyreoidism type 1 PTH is not able to activate adenylate cyclase system, resulting not formed a c-AMPH, whose main task is the implementation of the effect of PTH in the cell. The basis of the defect lies with reduced activity of a protein that binds guanine nucleotide. 
When pseudohypoparathyreoidism type II PTH normally activates intracellular c-AMPH excretion with the urine increased in the basal state and after stimulation. Assume that in this case, the defect lies in the inability of target cells to respond to the signal of intracellular c-AMPH. In some patients, resistance to PTH is limited to the kidney, whereas bones are responding well to the increased level of the hormone. This variant of the disease is sometimes called pseudohypoparathyreoidism. In most cases pseudohypoparathyreoidism the introduction of such patients PTH is accompanied by an inadequate increase in c-AMPH concentration in the blood and in the urine. The level of PTH in serum in adults normal 16-62 PG/ml.

1.2. INSTRUMENTAL METHODS OF RESEARCH THYROID

            To instrumental methods of examination of patients with TG pathology includes ultrasound (US) thyroid, scintigraphy, biopsy, computed and magnetic resonance tomography (MRT). The most simple, informative, safe and non-invasive test is a thyroid ultrasound, which allows high accuracy to determine the dimensions, volume and structure that is important not only to estimate the prevalence of goiter in the population, but also to monitor the dynamics of treatment or prevention. Features echostructure the TG, and it revealed nodular formations, combined with data from other methods of research may have important diagnostic value.
ULTRASOUND EXAMINATION OF THE THYROID
Thyroid ultrasound – is method of diagnosis, treatment and dynamic monitoring of thyroid disease by ultrasound imaging of TG tissue. Ultrasound is used to estimate the location, form, contour, structure and size of the TG, the existing organ pathology and its character (diffuse, focal, number of formations and their characteristics), abnormalities of inflammation, the reciprocal relationship of the gland from other neck structures. Ultrasound provides the opportunity to examine the internal structure of the TG in the real time. 
The diagnostic capabilities of ultrasound is high enough: detected areas of heterogeneity in thyroid tissue up to 2-3 mm and the smallest structural changes of the tissues of the body, the seal foci, cysts with a size of 1-2 mm, circulatory disorders, pathological changes of lymph nodes. Node of TG, requires further examination, if at least one dimension > 1 cm. The main purpose of ultrasound is the evaluation of patients with nodes to identify those who need to conduct fine-needle biopsy. If the node is very small, the patient is recommended to repeat the ultrasound after 6 months (according to available protocols) in order to understand the growing node or not, where ultrasound is best done on the same machine and same technician as the first time. 
Ultrasound of regional lymph nodes is a necessary addition to the thyroid ultrasound for suspected malignancy or in the diagnosis of malignant tumors of the thyroid. Ultrasound is used to assess the presence and structure of the regional lymph nodes, the relationship of the gland with adjacent organs. 
Ultrasound fully allows the differential diagnosis between the dense knots and cysts. Cysts less than 4 cm in diameter are rarely malignant. Thyroid ultrasound helps to determine the location of the biopsy. Ultrasound of TG informative and helpful for the diagnosis of autoimmune thyroiditis(AIT), to a lesser extent, diffuse toxic goiter. Method of ultrasound has its limitations and using it is impossible to determine the morphological characteristics of the thyroid formation. However, it is possible to identify the indirect signs of a disease that will help the clinician to conduct diagnostic search more reasonable. The absence of structural pathology of the thyroid at ultrasound does not indicate its normal function. Thyroid ultrasound is used as a primary screening method of examination, if you suspect any thyroid pathology, and also for dynamic control during conservative treatment and follow-up after radiotherapy or surgery. Thyroid ultrasound is necessary to hold in the presence if the patient reports feeling "lump in the throat" and difficulty swallowing, unexplained coughing, nervousness and irritability, sleep disturbance, heart palpitations and hand tremor, edema, weight loss, prolonged low-grade fever, with alteration of the normal levels of thyroid hormones in the blood serum. Ultrasound thyroid shows persons associated with occupational hazard, living in iodine-deficient regions with unfavorable heredity, long time to get hormonal drugs, people after 40 years. Thyroid ultrasonography is recommended to carry women who are planning a pregnancy, to exclude thyroid disease (hypothyroidism) that adversely affects gestation and fetal development. With the help of ultrasound of the thyroid can be monitored the effectiveness of the treatment and timely detection of the threat of recurrence of already treated diseases. Patients who are subject to dispensary supervision of an endocrinologist, shows a repeat thyroid ultrasound 1-2 times per year.

THYROID ULTRASOUND TECHNIQUE

In the process of conducting thyroid ultrasound, the patient lays on a couch with head slightly bent backwards. In the fully exposed area of the neck applied to a transparent gel, the scanning ultrasound transducer with minimal pressure on the skin. Thyroid ultrasound is not painful, can be performed repeatedly, even during pregnancy. Thyroid ultrasound allows setting the number, nature and size of formations, the presence or absence of blood flow, sprouting in the surrounding tissue. If you suspect the presence of tumor processes during thyroid ultrasonography is also being studied as a cervical lymph nodes.

THYROID ULTRASOUND PROTOCOL

• Location, form thyroid. 

• Dimensions and volumes of the lobes, the total volume of the gland. 

• Structure (homogeneity, grain size).

• Echogenicity (reduced, increased, unchanged).

• Focal formations (dimensions, structure).

• The presence of areas of fibrosis. 

• Thyroid nodules, solitary or multiple 

• The size and structure of the site. 

• Blood flow (Doppler). 

• Conclusion. 

Conclusion ultrasound is descriptive, with an overall score of visualization. It should not contain a clinical diagnosis. The clinical conclusions formed by the complex of clinical, laboratory and instrumental data.
Diffuse toxic goiter, Graves ' disease. Ultrasound signs are very similar to the hypertrophic form of AIT. They are characterized by: a decrease in echogenicity of the gland tissue, the presence of hyperechogenic areas and TG enlargement. Unlike AIT, a measure of the severity of the hyperechogenic elements in Grave's disease is much lower, they are mostly a few small or thin linear structures are clearly visualized on the background of hypoechoic areas at the expense of the large difference in the acoustic properties of connective tissue and infiltration of parenchyma by lymphocytes. Fibrotic tissue changes can occur when long-existing disease. For Grave's disease is not characterized decrease in volume of the gland below the age norm. Unchanged the volume of the TG in this disease often occurs only in an early (neurotic) stage of the development.
Subacute thyroiditis (de Quervain). Ultrasound features of subacute thyroiditis de Quervain is often a source of false-positive diagnosis of thyroid nodes. Subacute thyroiditis mimics the presence of carcinoma, and macrofollicles - nodular or multinodular goiter. The account of typical ultrasound features and clinical symptoms enables accurate diagnosis in most cases. Observed the presence of large hypoechogenic areas ("spots") of irregular shape, surrounded by intact tissue of the TG. Hypoechogenic echostructure sites most homogeneous, with a maximum decrease of echogenicity in the center, but may be heterogeneous, a treelike kind that simulates the presence of carcinoma. Boundaries with the surrounding tissue not clear and "blurred". Hyperechogenic structures are not typical. Can occur separate anechoic cavity within which is defined the artifact "comet-tail" (areas of destruction of follicles with colloid content). In the study using a system of color Doppler ultrasound blood flow in the hypoechoic areas are often not detected or is negligible.

Nodular goiter. Ultrasound symptom complex: the correct form, isoechogenic fabric, hydrophilic or "cystic" border, presence of cystic cavities, in addition to the peripherals, the lack of hyperechogenic inclusions; valid single volume with an acoustic shadow and without acoustic shadow (large calcification and fibro-sclerotic areas, characteristic of the long existing entities of the group or resulting from fine-needle aspirative biopsy); the absence of vascular structures, the allowable presence of thin linear.
Adenomatous nodes. When hypoechogenic cystic nodes observed mainly hypercelullar histological structure of the tissue - microfollicle, solid or mixed microfollicle-solid. Sclerotic changes and calcification are observed in some cases. In the composition of the ultrasonic symptom may be the presence hypoechogenic fabric nodes. The decrease in echogenicity may be diffuse or irregular, measure of hypechogenicy more moderate, but it could be expressed. In comparison with isoechogenic cystic nodes show a more developed vascularization of the tissue that echographically is expressed in greater numbers, linear vascular structures and the severity of the hydrophilic border. In contrast to nodular goiter, even in small (within 1 cm) nodes in this group can be observed a clear hydrophilic boundary (capsule creation). When color Doppler ultrasound is determined principally moderate capsular and/or snooty the bloodstream. Echographically is cystic masses often small or medium-sized (10-30 mm), moderately or irregularly reduced echogenicity, may have a hydrophilic boundaries, often multiple. A characteristic feature of these nodes is also the presence of echosignal "comet tail", which can be determined not only within the cystic areas, but also on the background fabric part of the formations. Large formations (more than 3 cm), glands, sometimes occupy the entire fate, in 90% of cases is hypercelullar follicle adenomas (usually microfollicle-solid structure, including B-cell) with areas of hemorrhage or necrosis.
Malignancy. Isoechogenic to maintain its form. From all nodes thyroid these masses have the lowest visual sensitivity, their detection requires careful evaluation of ultrasonic indications that in some cases it is advisable to supplement the study palpation of the gland (normal presence of the node "rocky" density). Features: irregular shape with preservation of contour, isoechogenic fabric, fuzzy border (any kind), no cystic cavities, hyperechogenic inclusions (all, mostly a bright spot), at least their absence, the presence of vascular structures (mostly convoluted). 

"Cystic" variant of papillary carcinoma - tumors echographically often had large, occupying most of the proportion of glands irregular nodes, with indistinct border and the presence of massive cystic cavity within which the internal finger-shaped grow determined isoechogenic part of mass. In most cases, in the tissue part of the tumor usually multiple bright point hyperechogenic inclusions, and also determined an increased blood flow. Form is irregular form or uneven with a moderate decrease in echogenicity. Ultrasonic characteristics of papillary carcinomas, predominantly of mixed histological structure, with solid fabric - follicle-solid and papillary-solid, and papillary carcinomas and mixed typical papillary and papillary-follicular structure with lymphoid infiltration or oxyphil cell changes in the tumor tissue (solid types of tissue by increasing the total or local cellularity significantly reduce the echogenicity of the tumors). A small portion of these units (about 3%) are medullar carcinoma. Psammoma bodies, areas of sclerosis, calcification, and signs of invasion into lymphatic and blood vessels pathomorphology equally followed, in the vast majority of tumors of both ultrasonic models. Echographically these ultrasonic models are the most frequent in malignant tumors of the TG, they correspond to about half of thyroid carcinomas, which characterized by extreme variability of appearance, dimensions, extent, shape retention, species boundaries, and the uniformity of the decrease of echogenicity, the severity and composition of hyperechogenic structures, and the degree of vascularization of tissue. The basic ultrasonic characteristics: irregular shape, reduced echogenicity and lack of cystic cavities, hyperechogenic inclusions (mainly bright spot), at least their absence, the presence of coiled vascular structures. Can also include nodes that are fragmented ("Rosten"), - consist of plots of different sizes and echogenicity, which may be localized throughout the volume of the affected lobe, often they are in opposite proportion of the TG. 
Papillary carcinoma-type and diffuse-sclerosis variants have multiple bright point hyperechogenic inclinations enable corresponding multiple bright spot hyperechogenic inclusions, which are defined not only within the fabric of tumor, but almost the entire volume of the thyroid gland as well as enlarged regional lymph nodes. These structures are visualized clearly and in the background isoechogenic glandular tissue (thyroid visually like "strewn" with sugar or coarse salt). Specified ultrasonic characteristic has important diagnostic value. Formation is irregular form with a pronounced diffuse decrease in echogenicity. Ultrasound symptom complex consistent with predominantly papillary carcinomas of a solid structure (over 80%), at least in medullar and anaplastic carcinomas. Experience: irregular shape, marked uniform decrease of echogenicity, clear or any kind of fuzzy boundaries, no cystic cavities, no less the presence any hyperechogenic inclusions, no less the presence of a coiled vascular structures. Shapeless formation with marked diffuse decrease in echogenicity, occupying most of the TG tissue and are accompanied by a lesion of the regional lymph nodes more frequently observed in patients with anaplastic and wide invasive medullar carcinomas, rarely large papillary carcinomas. From the results of thyroid ultrasound determines the need for follow-up examinations: a screening study of thyroid hormones, scintigraphy, CT, or MRI. If nodules larger than 1 cm perform fine-needle aspiration biopsy, in the detection of malignancy - surgery thyroid. Nodules that are palpable and/or exceed in diameter 1 cm clinical significance (except for entities having indirect signs of malignancy). Detection of such small nodular growths of the additional tests not shown - it is recommended to do dynamic ultrasound of the thyroid. Nodes are palpated, and nodes, according to the ultrasound exceeding 1 cm in diameter are subject to fine-needle aspiration biopsy, the informative value of which is significantly enhanced by ultrasound.

ALGORITHM VISUAL ASSESSMENT OF THYROID SIZE BY ULTRASONOGRAPHY

Normal isthmus explodes forward, embracing the trachea; the front concave surfaces, the lateral edge S-shaped; posterior surface slightly explodes back; thyroid-tracheal angle of the left lobe of the deformed esophagus; loose connective tissue has a thickness of 7-9 mm; thickness of anterior neck muscles - 5-8 mm; trunk of common carotid artery adjacent to the lateral edge. 

When TG enlargement is observed with I-degree straightening of the front surface of its lobes and smoothing of the S-shaped bending of the lateral edge. The neck retains the same size and shape. The front muscles of the neck slightly thinner. The trachea and the fiber are not changing. The esophagus is visualized. 

When enlargement of the thyroid gland in the II degree, the front and rear surfaces of particles explode, their lateral edges are straightened. The isthmus is slightly thickened. The front neck muscles become thinner, narrowing the lumen of the trachea ceases to differentiate the esophagus. 

By increasing thyroid III degree the anterior surface of the thyroid abruptly explodes, the lateral edge and the rear surface it also greatly explode, the thyroid tissue as if "floods" on the isthmus, which is thickened by 1.5-2 times. Dramatically thinning the front muscles of the neck. Thyroid extending to the trachea, which narrows to a considerable extent. Prevertebral cellulose thinner. The esophagus receives ultrasonic display. 

When reducing the size of the thyroid form of the organ and surrounding structures not significantly change, decreasing only the volume of the thyroid in 1.5-2 times. 
Thyroid echostructure. 

Normal thyroid echostructure is homogeneous and small granularly. 
Pathology of thyroid echostructure divided into three large groups: 
• Single lesion characteristic of mononodular goiter and solitary adenomas, cysts, carcinomas. 
• Multiple volume homogeneous nature characteristic multinodular goiter, adenomatous goiter, multiple cysts medullar carcinoma. 
• Multiple tumors of different nature are observed in the combination of pathological processes of various histological structures, for example, with the combination of carcinomas, adenomas and cysts.
METHODS DETERMINATION OF THE ANATOMIC STRUCTURE OF THE THYROID GLAND

Thyroid scan using radioactive iodine and technetium is used in clinical practice to determine the form, size and structure of the TG. Radionuclide scanning is shown for the detection of ectopic of the thyroid gland (goiter of the tongue root etc) and functioning metastases of thyroid cancer, for the diagnosis of congenital disease, to assess functional activity of nodular forms of goiter, to detect the presence of thyroid tissue in the tumors localized on the neck and retrosternal space (retrosternal goiter), thyrotoxic adenomas, and to assess the functional activity of the goiter. For radionuclide scanning using 131I, 123I, 99mTcO4, and pharmacological drugs that concentrated modified by the tissue of the TG: 75Se-methionine, 32P, 125Ce, 99mTc-pyrophosphate, 201Tl, 67Ga so forth. Today, scanning is often used 99мТсО4 - and 123I, which have a short half-life and provide less exposure of the body than 131I. Scan while using 99mTcO4 carried out in 20 min after administration of 1-3 MCI of technetium, whereas after administration of 131I – only after 24 hours and after 48 or 72 hours. In the case when radioactive iodine is used for the detection of metastatic thyroid cancer. In case of the need for studies in children it is better to use 123I, wherein the scanning is performed through 4 or 24 hours). In normal adults the thyroid scan has the appearance of butterfly wings, each of which is 4.5-5 cm in length and 2-2. 7 cm wide. Isthmus cannot be sometimes represented by a broad stripe, the proportion of the gland can be located asymmetrically. Little activity is detected in the pyramidal lobe, if present. Often pyramidal fate is in Grave's disease. For nodular goiter to resolve the question of functional activity (“hot” or “cold” node is used 131І or 123I. “Hot” node with enhanced functional activity, usually benign. But found, wanting only rarely, cancer of the TG, which when scanning like a “hot” node. ”Cold” site is a tissue of the TG with decreased functional activity (solid node) or a complete lack thereof – of the cyst. In most cases, “cold” nodes are benign. It should be remembered that the scan cannot solve the issue of benign or malignant nodular goiter. For this purpose, the recent widespread use of computed tomography that detects the temperature of the corresponding node or tumor TG. A malignant tumor as a result of active metabolic processes of a higher temperature (infrared radiation) compared to other tissue of the thyroid gland. Thyroid scan is also possible during the tests it TSH stimulation aboriginal T3.

Thyroid scintigraphy allows obtaining morph-functional characteristics, in particular to perform two main parameters: the capture of the radiopharmaceutical drug and its distribution in the TG. But for size estimate and identification of structural changes (nodes) and the function of the TG scintigraphy is uninformative. For thyroid scintigraphy is mainly used isotope of technetium 99mTc-pertechnetate (99mTc) is a monovalent anion, which is actively captured by the TG (as the iodide), but unlike iodine not experiencing organic. Short half-life of 99mTc (6 h) along with negligible uptake of the isotope thyroid significantly reduces radiation dose. 99mTc is injected intravenously and carry out the study. The main indications for scintigraphy with 99mTc: differential diagnosis of different pathogenic variants of hyperthyroidism (overactive thyroid true and destructive thyrotoxicosis); diagnosis of compensated (compared to euthyroid) and decompensated (thyrotoxicosis) functional autonomy of the thyroid, especially in nodular and multinodular goiter. In the diagnosis of functional thyroid autonomy scintigraphy there are several characteristics of nodules. Hot or autonomously functioning, the node is diagnosed in cases where the area of the thyroid gland as determined by ultrasound as the node accumulates more of the isotope than normal tissue. The accumulation of the isotope in the surrounding host tissue can be either reduced or completely stopped; however, visualized only hyper functional node. "Warm" nodes have the same level of accumulation of the isotope as the surrounding tissue. "Cold" nodes are defined as defects in the accumulation of the isotope in scintigram. Functionally they have normal or reduced activity. Thyroid scintigraphy allows making a conclusion about the morphology of nodular formations: the most valuable in this regard fine-needle biopsy. "Cold" nodes are malignant in 5-8 % of cases, "hot" nodes are exceptionally rare. Along with 99mTc for scintigraphy TG used two isotope of iodine: 131І and 123І. Because of the relatively great radial load and a sufficiently large half-life of 131І use is limited to situations where on the basis of indicators of its capture and elimination of TG, is calculated therapeutic dose of the same isotope (therapy 131І toxic goiter and thyroid cancer). In addition, it can be used for visualization of functioning, with properties to capture iodine, the metastases of high differentiated thyroid cancer. This goal is much easier to use 123І because scintigraphy can be accomplished through a short period of time after administration of the isotope.
FINE-NEEDLE ASPIRATION BIOPSY

Fine-needle aspiration biopsy (FNAB) is shown for all TG nodules that are palpable, as well as in the formations with a diameter greater than 1 cm (according to ultrasound). When nodules smaller taps shown that if there are suspicious for TG cancer echographic signs. The main purpose FNAB differential diagnosis of diseases that occur with nodular goiter. Implementation FNAB under ultrasound guidance significantly increases the information content of the study, especially in the case of cystic and small diameter nodules. It should be noted that after FNAB is cytological, not histological study, i.e. the study of isolated groups of cells, not cut TG. Currently, when conducting FNAB use recommendations of the Bethesda system for reporting thyroid cytopathology (2010), which can be of the following diagnoses: benign thyroid nodule (colloid or node), carcinoma of the TG, Hashimoto's thyroiditis, follicular adenoma and uninformative conclusion that requires repeated studies
REFLEXOMETRY IN DISEASES OF THE THYROID GLAND
Reflexometry test definition of reflex time with the Achilles tendon characterizing the peripheral action of thyroid hormones. This method is simple and convenient in practice. Normally, the time of reflex 0,28±0,02 sec. Despite its relative simplicity, it gives a good correlation with the data of hormonal research. The results were graphically reflectometer, stable and well reproducible. The value of reflexometry as a diagnostic method increases during pregnancy, which affects the results of other tests and prevents the tests with radioactive iodine. Reliability of the method is unquestionable when worn forms of TG disease. Method of reflexometry you can indirectly evaluate the function of the thyroid. In hypothyroidism the speed of deep tendon reflexes, including the reflex the Achilles tendon, slowing down. The timing of the reflex with the Achilles tendon measured directly or recorded using special apparatus. The criterion of hypothyroidism when using reflexometry: elongation reflex of the Achilles tendon more than 300 msec. However, this reflex is slowed not only in hypothyroidism but also atherosclerosis, diabetes, hypokaliemia, neurosyphilis, sarcoidosis and other diseases. Thyrotoxicosis time the Achilles tendon reflex is significantly reduced.

VISUAL RESEARCH METHODS IN THYROID DISEASE
Additional methods of investigation in diagnosis of TG disease are MRI and CT. The indications for them are limited to very rare cases when you need to visualize big retrosternal goiter with compression of the mediastinum. In this case it's much more informative than MRI. In addition, MRI is used to diagnose and evaluate the effectiveness of treatment of endocrine ophthalmopathy. The significance of roentgenography of organs of the neck (trachea, esophagus) and retrosternal space with contrast study of the esophagus with barium not lost. Such a study is shown in cases of suspected displacement of the trachea by a large goiter.
CHANGES IN THE ELECTROCARDIOGRAM IN THYROID DISEASES

Thyroid disease, particularly hypothyroidism and hyperthyroidism, significantly affect the functioning of the heart, so if you have them as mandatory ECG. Changes of the cardiovascular system in hypothyroidism associated with a decrease effect on the heart thyroid hormones and catecholamine’s (decreased sensitivity of adrenergic receptors), and also with the development of degenerative changes in the myocardium. Hypothyroidism characterized by bradycardia, reduced cardiac output, the deafness of tones of heart. Many patients concerned about cardialgia, the appearance of which is due to myocardiodystrophy. Typical of hypothyroidism is considered low blood pressure with a reduction of the pulse. However, the pressure may remain normal, and in some patients hypertension is fixed. 
ECG changes in hypothyroidism. Sinus bradycardia is detected in the majority of cases, by decrease in voltage of all waves of the ECG (low voltage ECG). Possible changes in the final part of the ventricular complex: depression of segment ST, reduction, or double phase wave T inversion. Arrhythmias in hypothyroidism are very rare, extrasystoly arrhythmia was observed only in 5-10% of patients, in the presence of severe anemia and severe circulatory failure. Arrhythmia may appear on the background of substitution therapy with thyroid hormones. Although hypothyroidism is not considered a traditional risk factor for coronary artery disease (CAD), the nature of the lipid disorders in these diseases is the same. Characteristic of hypothyroidism hyperlipidemia may contribute to acceleration of atherogenesis and development of CAD. Possible complications in the treatment of hypothyroidism with levothyroxine in patients with severe cardiac pathology: 
• Strengthen the myocardial ischemia; 
• Myocardial infarction; 
• Development of arrhythmias; 
• Sudden death. 
The tactics of the gradual appointment of levothyroxine with minimal trust allows you to greatly reduce the possibility of side effects from cardiac-vascular system. The appearance of the patient after treatment of angina symptoms or increased symptoms of previous strokes necessary to reduce the dose of levothyroxine, to investigate coronary blood flow, to optimize the treatment of myocardial pathology. Great care should be exercised in the appointment of levothyroxine to patients with cardiac pathology and persons over 65 years of age who may have undiagnosed heart disease. In the course of treatment prescribed ECG to monitor the effectiveness of treatment prescribed. One of the characteristic symptoms is the presence of fluid in the pericardium (diagnosed in 30-80% of patients). The volume of pericardial effusion may be different from the minimum, villeinage only with ultrasound, to severe, leading to cardiomegaly and heart failure. Effusion into the cavity of the pericardium revealed by echocardiography in 30-80% of the patients is an amount from 15 to 100 ml or more; pericardial fluid rich in cholesterol and protein. The increase in borders of the heart due to the development of myocardiodystrophy and cardiomegaly, as well as hydropericardium. 
Changes of the cardiovascular system in thyrotoxicosis. The main clinical manifestations of heart disease in thyrotoxicosis are sinus tachycardia, atrial fibrillation, heart failure and metabolic form of angina. Changes in the cardiovascular system has been observed for subclinical hyperthyroidism, when TSH levels below 0.1 IU/ml - patients with identified atrial extrasystoles, increased LVEF, increased weight index of the left ventricle. 
ECG changes in early stage of hyperthyroidism:

• The increase in the amplitude of R wave of the QRS complex and the T wave

• The tendency to deviation of the electric axis of the heart to the left, sometimes to the right. 
• The PQ interval may slightly increase in duration. 
• Electrical ventricular systole (QT) is in the normal range or slightly cropped. 
• Typical sinus tachycardia. 
ECG changes with the progression of hyperthyroidism.
• Amplitude of P wave gradually decreases and its width increases, there is the serration of the P wave. 
• Possible violations of atrioventricular conduction, some extension of the QRS complex, reduction of the amplitude of the serrations of the ventricular complex and the development of the blockade of legs of bundle brunch. 
• Depression of the ST segment, flattening or inversion of T wave in a large number of leads. 
• Audited U wave increased amplitude.
• Lengthening of electrical systole of the ventricles (QT). 
• Often develops atrial or, less frequently, ventricular extrasystoly, atrial fibrillation, paroxysmal supraventricular tachycardia. 
• Some patients revealed signs of relative coronary insufficiency. 
Under the influence of treatment with ECG significantly improved or completely normalized. The progression of thyrotoxicosis is accompanied by a decrease in the amplitude of waves, there are signs of remodeling of the left ventricle and left atrium, arrhythmia, slowing of atrial and intraventricular conductivity, rare - AV blockade 1 degree or blockade of legs of bundle brunch. Some patients registered depression of the ST segment and negative T wave, prolongation of the QT interval. Such changes are caused by metabolic disorders or combined with signs of myocardial ischemia. 
Arrhythmias in thyrotoxicosis are early, frequent, and in some case the only clinical manifestation of the syndrome of thyrotoxicosis. When the daily ECG monitoring noted that hyperthyroidism are more common atrial arrhythmias and the occurrence of ventricular arrhythmias observed in patients with severe severity. Sinus tachycardia is found in 42-76% of patients, due to the increased activity of the sympatho-adrenal system. Feature of thyrotoxic tachycardia is its preservation in a dream, alone and a significant increase at low physical activity. Tachycardia at rest can be a high-risk factor of acute ischemic attack in the blood vessels of the heart and brain, the occurrence of lethal ventricular tachycardia and fibrillation, increased blood pressure and heart failure. 
Second place among the cardiovascular manifestations of hyperthyroidism is atrial fibrillation and atrial flutter. The atrial fibrillation, flutter and atrial extrasystoles are observed as in manifest and subclinical hyperthyroidism. The atrial fibrillation is logged in 9-23% of patients with thyrotoxicosis. Incidence of atrial fibrillation increases with age, reaching after 60 years 25-67%, more common among men, and in the presence of T3-thyrotoxicosis. Atrial fibrillation occurs most often in severe thyrotoxic phase of the heart when there is decompensated hemodynamic status, prolonged course of the disease. Arrhythmias is associated with an increased risk of death. The mortality rate in AF in 2-2.5 times higher than that among patients with sinus rhythm. Atrial fibrillation significantly (5-7 times) increases the risk of thromboembolic complications, provokes the development of heart failure or aggravates its course. At the beginning of the atrial fibrillation is paroxysmal or persistent in character, and as the disease becomes permanent. Atrial arrhythmias is observed at elevated level of T3, T4 and low TSH. Marked reduction in TSH levels observed in manifest or subclinical hyperthyroidism (reduced TSH levels only), is a risk factor for atrial fibrillation and heart failure. Form of the ventricular arrhythmias in thyrotoxicosis is more common with concomitant cardiovascular diseases, and stored at achievement of euthyroid. A higher sensitivity to atrial arrhythmogenic action of thyroid hormones compared to the ventricles can be explained by the higher density of b-adrenoreceptors in the tissue of the atria. In rare cases, thyrotoxicosis is found in the sinus bradycardia which may be due to congenital changes or depletion of sinus node function with the development of the syndrome of its weakness. 
Thyrotoxic cardiomyopathy. The most informative in the diagnosis of thyrotoxic heart is echocardiography. There are three echocardiographic stages:
Stage 1 (hyperkinetic) - pronounced hyperkinesis of the myocardium. Recorded the increase in amplitude of contractions posterior wall of the left ventricle and interventricular septum, increased ejection fraction, increase of indicators characterizing the contractile function of the myocardium. Dilatation of left ventricular cavity and hypertrophy are absent.

Stage 2 (normokinetic) observed dilatation of the left ventricular cavity. Signs of hyperkinesia not expressed; ejection fraction, contractions posterior wall of the left ventricle and interventricular septum, indicators characterizing the contractile function of the myocardium differ from the norm. The increase in left ventricle myocardial mass and the index of left ventricle myocardial mass. 
Stage 3 (hypokinetic): a significant decrease of all parameters of myocardial contractile function, severe dilatation of the left ventricle cavity and increase its mass. Often there is a prolapse of the mitral valve, atrial fibrillation, enlargement of the cavity of the left atrium, reducing the stroke volume and minute volume of blood, increasing peripheral vascular resistance.
2. THE ENDOCRINE PART OF THE PANCREAS
2.1 PANCREATIC HORMONES 
INSULIN
Insulin - a polypeptide hormone that is secreted β-cells of the pancreas and acts as a main regulator of production and conservation of carbohydrates. Its normal secretion is stimulated by increased levels of circulating glucose. This leads to higher insulin levels and more rapid tissue assimilation of glucose then decreases the level of insulin by decreasing glucose levels. Under certain conditions, especially when insulinoma and diabetes, these relationships are violated. There is a tendency to inappropriately high levels of circulating insulin in patients with insulin-secreting tumors of the pancreas, these tumors can cause hypoglycemia. As mentioned above, immune analyze of insulin, performed with the use of a provoking dose of tolbutamide or calcium, plays an important role in the identification (and definition of localization) of insulin. Detection of hypoglycemia on an empty stomach, combined with inappropriately high insulin concentration in the serum is considered diagnostically significant. Insulin levels evaluated together with the test results of glucose tolerance, has a specific diagnostic value in deciding on the advisability of therapy with insulin in patients with diabetes mellitus type 2. In patients with diabetes mellitus type 1, insulin levels significantly reduced or not detected, it is characterized by a deficiency of the synthesis and secretion of insulin. In Diabetes mellitus type 2. insulin levels in the blood at the onset of disease may be high (when the leading pathogenic mechanism is insulin resistance), in the future, the value of this indicator decreases with the depletion of the insular apparatus of the pancreas that characterizes the need for insulin therapy. Immune analyze of the use of insulin in patients already receiving insulin therapy, complicated by the fact that such treatment usually leads to the formation of anti insulin antibodies, which can interfere with the analysis. Some researchers suggested that in these cases, to determine the insulin in the urine or serum samples, pre-treated in a chromatographic column or a specific deposited. But the definition of “free” insulin has a limited interest as a method for monitoring therapy with insulin in the absence of a statistically proven therapeutic or toxic range.
C-PEPTIDE

C-peptide - a chain of 31 amino acid residues with a molecular weight 3020Dа of β-cells of the pancreas when enzymatic conversion, synthesized pro insulin in insulin. In this process, insulin and C-peptide are formed from the pro hormone and fall in portal blood flow in equimolar concentrations. It is on this fact that based the diagnostic value of detection of serum C-peptide. C-peptide is metabolically inert.

In a sense, the level of C-peptide can be used as an index of insulin secretion. Thus, one can expect low values of the concentration of C-peptide in the case where the secretion of insulin is reduced under insulin-dependent diabetes, or suppressed, which is normal with the introduction of exogenous insulin. At the same time, increasing levels of C-peptide can take place with increased (-cells activity in insulinoma and diabetes mellitus type 2, when insulin resistance dominates.

Thus, in the differential diagnosis of hypoglycemia the definition of C-peptide can be used in addition to determining the level of insulin as the index of the activity of the pancreas in a classic test of 72 hours of fasting and as an independent indicator of the pancreas in checking the oppression of synthesis of insulin. In addition, the test can be used for hyperinsulinemia in patients that simulate hypoglycemic state independent insulin.

Of course in the blood of patients receiving insulin therapy, there are antibodies to insulin. This prevents monometrically to determine the level of insulin in the detection of residual activity β-cells, even with the temporary withdrawal of treatment. In such cases, a measurement of the concentration of C-peptide for information about valid pattern in insulin-dependent diabetes, to indirectly monitor insulin secretion in the presence of antibodies to it and address the issue of the adequacy of the applied therapy.

Measurement of the concentration of C-peptide is also used when evaluating glucose tolerance and glibenclamide-glucosamine test.
GLUCAGON

Glucagon known, as the hyperglycemic and glycogenlitic factor, antagonist of insulin. Produced by (-cells of the islets of Langerhans. Inactivation of glucagon occurs in liver and kidney. Biological activity: increases glycogenolysis, lipolysis, ketogenesis, and gluconeogenesis of amino acids, reduces the glycogen storage disease, lipogenesis, and protein synthesis, reduce the levels of calcium and phosphorus in the blood, increases the exit of potassium from the liver (can cause hypokalemia). If hyperglycemia is “insulin tropic” effect.

Glucagon secretion is enhanced by hypoglycemia, fasting, raising the amino acid levels in the blood. Suppress glucagon secretion hyperglycemia, reduction in the level of calcium ions, increasing the concentration of fatty acids in the blood. Elevated levels of glucagon may be a clinical manifestation glucogonoma, while patients determined syndrome of hyperglycemia.


There are 2 types of glucagon:

1. pancreatic (described above)

2. enteric glucagon like peptide -1(GLP -1), which is synthesized α-cells of the intestinal mucosa. GLP -1 enhances lipolysis, glycogenolysis, stimulates the secretion of insulin after a meal. Enhances the stimulatory effect of glucose on β-cells.

LIPOCAIN

Lipocain produced by the epithelium of the excretory ducts of the pancreas. The biological effect is manifested in the increased exposure to dietary factors, lipid formation, and fatty acid oxidation in the liver, increased release of fat from the liver. In the practice of medicine the definition of this factor is not widely used.

SOMATOSTATIN
Somatostatin isolated from the hypothalamus in 1973, is produced by D cells of the islets of Langerhans. Exists in 2 forms: 

a) a protein consisting of 14 amino acid residues (produced in the CNS);

b) a protein consisting of 28 amino acid residues (is produced in the D-cells). Both species are biologically active. The half-life is 5 minutes. Biological effect: has a direct action on the CNS, affects the motor and secretor function of the digestive system – inhibits gastric motility, the secretion of hydrochloric acid and pepsin, the secretion of bile and pancreatic enzymes, the action of intestinal hormones. It inhibits the synthesis of insulin, glucagon and other hormones.

Stimulation of somatostatin is gastrointestinal hormones and, conversely, suppression of somatostatin their release is based on the principle of feedback. D-cells, occupying an intermediate position between α-cells (located at the periphery of the islet) and β-cells (concentrated in the center of the island), and perform the so-called paracrine function: provide local action by glucose transport directly from one cell to another, perhaps even without the release of hormone into the bloodstream.
PANCREATIC POLYPEPTIDE

Pancreatic polypeptide (PP – agent). Metabolic and functional properties not fully understood. I believe that it stimulates the secretion of gastric juices and inhibits the secretion of the pancreas. In diabetic patients, the number of cells producing PP increase.
2.2. METHODS OF INVESTIGATION OF CARBOHYDRATE METABOLISM DISORDERS
Glucose tolerance test (GTT) is performed to diagnose early stages of type 2 diabetes, disorders of glucose tolerance, asymptomatic disorders of carbohydrate metabolism (class I, level of evidence B). While blood glucose is defined by fasting and 2 hours after oral glucose load for adults is 75 g of glucose dissolved in 300 ml of water; for children is 1,75 g of glucose per 1 kg of body weight, but not more than 75 g; to drink for 3-5 min). 

With epidemiological purpose or for screening a single determination of fasting glucose or 2 hours after sugar load during GTT. The diagnosis of diabetes should always be confirmed by repeat testing on subsequent days, with the exception doubtless of hyperglycemia with severe decompensation of carbohydrate metabolism or the presence of clinical symptoms. 

GTT can also be used in risk groups of diabetes, and pregnant women for early diagnosis of gestational diabetes.
Diagnostic criteria of DM and other carbohydrate metabolism disorders 
(WHO, 1999)
	Determination of glycemia
	Glucose concentration, mmol/l

	
	Whole blood
	Plasma

	
	Venous
	Capillary
	Venous
	Capillary

	
	Physiological norm

	On an empty stomach
	<5.6
	<5.6
	<6.1
	<6.1

	Postprandial (2 hours after eating)
	<6.7
	<7.8
	<7.8
	<8.9

	
	Diabetes mellitus

	On an empty stomach
	≥6.1
	≥6.1
	≥7.0
	≥7.0

	Postprandial (2 hours after eating)
	≥10.0
	≥11.1
	≥11.1
	≥12.2

	
	Violation of tolerance to glucose

	On an empty stomach
	<6.1
	<6.1
	<7.0
	<7.0

	Postprandial (2 hours after eating)
	≥6.7<10
	≥7.8<11.1
	≥7.8<11.0
	≥8.9<12.2

	
	Impaired fasting glucose

	On an empty stomach
	≥5.6<6.1
	≥5.6<6.1
	≥6.1<7.0
	≥6.1<7.0

	Postprandial (2 hours after eating)
	<6.7
	<7.8
	<7.8
	<8.9


Determination of the level of glucose in the blood 

Methods Somogi-Nelson, orthotolidine, glucoseoxydase - allow us to determine actual blood glucose with no reducing substances. While normal levels of glycemia are 3.33 – 5.55 mmol/l (60-100 mg%). To recalculate the values of blood sugar (in mg% or mmol/l) use formula: mg% x 0.05551 = mmol/l, mmol/l x 18.02 = mg%. 

Methods Hagedorn-Iensen, Kricelius, Folin-Vu etc. - allow us to determine actual blood glucose, together with reducing substances (glutathione, argon, uric acid, creatinine, etc.). However, the indicators of blood glucose in a healthy person are 4.44 – 6.66 mmol/l (80-120 mg%). 

A screening method is used for mass examination of people. It is carried out using indicator paper, impregnated by glucoseoxydase, a peroxidase and compounds that are colored in the presence of glucose. With the help of glucometer (a portable device), operating on the principle of photocolorimetry, and indicator paper to determine the content of glucose in the blood range from 50 to 800 mg%.

When carrying out a glycemic profile determine the blood glucose on an empty stomach and 2 hours after main meals during the day (8.00, 11.00, 16.00, 20.00) for further treatment of diabetes. Increase of blood glucose can help: a diet rich in fat, intake of glucocorticoid drugs, estrogens, contraceptives, diuretics (group dihlotiazid), epinephrine, morphine, dilantin, Niacin. Along with this hyperglycemia is detected at hypokaliemia, acromegaly, Itsenko-Cushing, glucosteroma, aldosteroma, pheochromocytoma, glucagonoma, somatostatinoma, diffuse toxic goiter, brain tumor, febrile diseases, chronic insufficiency of the liver and kidneys. Reduction of blood glucose may be observed in prolonged starvation, the diseases caused hyperinsulinism and alcoholism.

Methods of diagnostic of glycosuria. In healthy people urine may have small amounts of glucose and 0.01-0.15 g/l. the fastest way to identify glucosuria indicator allows paper «Glucotest», and similar indicator paper "Testype", "Cleenistix", "Biofan" etc. Strips of paper (yellow) dipped in urine, in the presence of glucose after 10 seconds, the paper changes color from light blue to bright blue the oxidation of ortolidin in the presence of glucose. The sensitivity of these tests ranges from 0.015 to 0.1% (of 0.15-1 g/l). For detection of glycosuria, you must use the daily urine collected 2-3 hours after the test meal. Besides diabetes mellitus, glucosuria can occur with kidney diabetes, kidney diseases (acute and chronic glomerulonephritis, pyelonephritis, Fanconi syndrome, pregnancy).

When conducting glucosuria profile determine the sugar, the density and amount of urine in each portion that are collected after 3 hours throughout the day for further adjustment of therapy diabetes. 

Glycated hemoglobin (HbA1c). The method allows identifying transient hyperglycemia by determining glycated proteins. It is established that the HbA1c the healthy people contains a small fraction of HbA1c, which includes glucose. The percentage of HbA1c comprises 4-6% of total hemoglobin. In diabetes, the process of joining glucose to the hemoglobin molecule is activated, which is accompanied by increase in HbA1c fraction. Also found small fractions of hemoglobin A1a and А1b that have the ability to bind with glucose. In patients with diabetes mellitus in terms of decompensation of the total content of HbA1c the blood exceeds 9-10%.

Determination of C-peptide. It is carried out using radioimmunoassay test kits. The content of C-peptide in the blood serum in healthy individuals is 0.1-1.79 mmol/l (according to the test kit of the firm "Hoechst"). In diabetes type 1 the C-peptide level is reduced, in diabetes mellitus type 2 - a normal or elevated, in insulinoma - increased. The level of C-peptide used for assessing endogenous insulin secretion.

The survey results and their interpretation

(MH of Ukraine, 2014)

	Test
	Result
	Diagnosis

	The level of glucose in plasma of venous blood on an empty stomach


	>4.0 - <6.1 mmol/l
	Norm

	
	≥6.1 mmol/l - < 7 mmol/l
	Violation of tolerance to glucose (pre diabetes)

	
	≥7 mmol/l
	DM * that needs confirmation re-test another day

	A random glucose level of capillary blood
	≥ 5.6 mmol/l <11.1 mmol/l
	For diagnosis to do a test to determine the level of glucose in plasma of venous blood on an empty stomach.

	
	≥11.1 mmol/l + the patient has classic symptoms of hyperglycemia.
	DM* that needs confirmation re-test another day.

	Oral glucose tolerance test (2 hours after taking 75 g of glucose)

(as a needed test)
	<7.8 mmol/l
	Norm

	
	≥7.8 mmol/l - <11.1 mmol/l
	Violation of tolerance to glucose (pre diabetes)

	
	≥11.1 mmol/l
	DM* that needs confirmation re-test another day

	Glycated hemoglobin HbA1c (as a needed test)
	≥6.5%
	DM* that needs confirmation re-test another day


* The diagnosis of diabetes mellitus is the presence of symptoms of blood glucose (thirst, headaches, difficulty concentrating, blurred vision, frequent urination, apathy, weight loss) and improving one of the results of blood glucose above the specified level. In the absence of symptoms and increase one of the results of blood glucose above the specified level to test another day.

NB! Diagnosis NOT BE USED as a measuring device portable glucose meters and test strips.
Diagnostic examinations and consultations of patients with diabetes mellitus
	Figure
	Frequency

	Self monitoring of blood glucose (3-4 times a day)
	At the onset of disease and decompensation – daily 

	Biochemical blood analysis (total protein, cholesterol, triglycerides, bilirubin, AST, ALT, urea, creatinine, potassium, sodium, calcium)
	1 time in 6 months 



	General analysis of blood
	1 time in 6 months 

	Urinalysis
	According to the testimony, but not less than 2 times a year

	Glycated hemoglobin
	1 time in 3 months

	Microalbuminuria
	1 time in 6 months

	BP control
	At each visit the doctor 

	ECG
	Every year

	Inspection of the feet 
	At each visit the doctor

	Endocrinologist
	Monthly and when necessary 

	Fluorography
	Every year 

	Ophthalmologist
	Annually, according to testimony – often 

	Neurologist, surgeon diabetic foot room
	Annually, according to testimony – often


Clinical criteria for differential diagnosis of comatose States in patients with diabetes mellitus
	Diagnostic criteria
	Ketoacidotic coma
	Hyperosmolar coma
	Lactacidotic coma
	Hypoglycemic coma

	History
	For the first time revealed diabetes, feeding disorders, mode of insulin therapy, infection, stress.
	Conditions associated with fluid loss, burns, infectious diseases, stroke.


	Treatment biguanide in combination with diseases involving hypoxia.
	Excessive administration of insulin, oral hypoglycemic drugs,

excessive physical work, hunger.

	Harbingers
	Weakness, nausea, thirst, vomiting, dry mouth, polyuria.
	Weakness, lethargy, convulsions, thirst, polyuria.


	Nausea, vomiting, muscle pain, behind the breastbone
	The feeling of hunger, trembling, sweating, diplopic.

	Coma


	Slow

(2-3 days on the background of comorbidity – 1 day
	Slow

 (10-12 days)


	Slow
(2-3 days)

	Quick

(minutes)



	Features front

coma


	Gradual loss of consciousness
	Lethargy, consciousness persists for a long time
	Drowsiness, lethargy

	The excitement goes into a coma



	Breath
	Kussmaul, the smell of acetone
	Frequent, shallow
	Kussmaul.
	Normal



	Pulse


	Frequent
	Common
	Common

	Frequent, normal, slow

	Blood pressure
	Reduced


	Dramatically reduced, collapse
	Dramatically reduced
	A normal or elevated

	Skin


	Dry, turgor is lowered


	Dry, decreased turgor, pointed facial features
	Dry, turgor is lowered

	Moist, normal turgor



	The tone of the eyeballs
	Reduced


	Dramatically reduced
	Slightly reduced
	A normal or elevated

	Diuresis


	Polyuria, then oligouria
	Polyuria, oligouria, anuria
	Oligouria, anuria
	Normal



	The level of glycemia, mmol/l
	High


	Very high


	Increased

	Low



	The level of glycosuria
	High


	High


	In the presence of hyperglycemia
	Missing



	Osmolarity of blood
	Increased
	Dramatically increased
	Normal
	Normal



	Level ketonuria
	High


	Missing


	Missing
	Missing



	Level of sodium
	Normal


	High


	Normal

	Normal



	Level of potassium
	Reduced


	Reduced


	Normal
	Normal



	The level of azotemia
	Increased or normal
	A normal or elevated
	Normal
	Normal



	the pH of the blood
	Reduced


	Normal


	Decreased
	Normal



	Other signs
	
	Neuropsychiatric disorders, clinical thrombosis, acute violations of cerebral circulation, often hyperthermia
	Polymorphic neurological symptoms
	Treatment with insulin


Continuous daily monitoring of blood glucose (СGMS) is the most objective method of diagnostics of carbohydrate metabolism disorders and assessing the degree of compensation in patients with diabetes mellitus. This study does not require special preparation of the patient and is carried out within 3-4 days. For the entire period of study, in the subcutaneous fat of the patient is set-sized sensor, which is connected with a monitor the size of a pager.

The patient makes the memory device the necessary data about the time of the introduction of insulin, food, exercise, stress, change of routine and so on. After activation of the device every 10 seconds is reading the information from the sensor about the level of glucose. Received average for 5 minutes is recorded in the memory of the monitor. Thus, the results of the glucose measurements recorded during the day, 288 times!

Daily monitoring allows the physician and the patient: 

- To get an objective picture of the oscillations of glycemia within a few days;

- Identify many of the problems in the way of compensation of diabetes:

• Insulin resistance;

• Chronic insulin overdose;

• The phenomenon of the «Dawn»;

• The phenomenon of "early Breakfast"; undiagnosed (asymptomatic) hypoglycemia;

• Unclear hyperglycemia, etc.

- To adjust hypoglycemic therapy (as insulin and tablets) taking into account the individual characteristics and lifestyle of the patient;

- To select and program the needed mode of insulin for pump therapy;

- To help in compensation of carbohydrate metabolism in patients planning pregnancy and pregnant women.
3. THE PITUITARY GLAND

3.1 PITUITARY HORMONES
GROWTH HORMONE

Growth hormone (GH) is a peptide secreted by the anterior lobe of the pituitary and composed of 191 amino acids. Daily production is about 500 micrograms. GH is an anabolic hormone, it stimulates protein synthesis, the processes of mitosis and enhances lipolysis, increasing the release of free fatty acids from adipose tissue. The half-life of GH in adults is 25 minutes. Inactivation of hormone in the blood is carried out by hydrolysis. The GH in the pituitary gland is the most significant hormone where its concentration is 5-15 mg/g of tissue. The concentration of the other hormones measured at mg.

The main function of GH is to stimulate growth of the organism. GH stimulates cell growth, both directly and indirectly through insulin like growth factors (IGF). IGF, or somatomedin represent polypeptide growth factors synthesized in the liver and kidneys. Somatomedin has an anabolic activity (increases protein synthesis) and stimulates lipolysis in adipose tissue. GH stimulates liver synthesis IGF. 

The secretion of growth hormone in normal is uneven - emissions. During the greater part of the day level in the blood of healthy people is very low. For the day is 5-9 discrete emissions hormone. Low initial level of secretion and the pulsating nature of the emissions significantly complicate the evaluation of the results of determining the level of growth hormone in the blood. In such cases, use provocation tests.

The main violations somatotrope function of the pituitary gland is excess production of GH and GH insufficiency. Gigantism and acromegaly – neuroendocrine disease caused by a chronic hyperactivity of the HG as somatotrope the anterior pituitary. Excess production of growth hormone in the period of bone formation before the closing of the epiphyses leads to gigantism. After the closure of the epiphyses, hypersecretion of GH causes acromegaly. Pituitary gigantism is rare, it occurs at a young age. Acromegaly appears mostly aged 30-50 years in approximately 40-70 patients per 1 million populations. Gigantism and acromegaly are pathogenetically very similar disease.

The development of pituitary nanism in the vast majority of cases is due to failure of somatotrope function of the anterior pituitary gland until its loss. The impaired production of GH by the pituitary gland, in 70% of cases caused by a primary lesion of the hypothalamus. Congenital hypoplasia and aplasia of the pituitary gland are extremely rare. Any destructive changes in the hypothalamic-pituitary region can lead to stunting. Often it can be due to craniopharyngioma, sarcoidosis, toxoplasmosis, and aneurysms of cerebral vessels.

Known forms of nanism, in which the formation and secretion of GH are not affected, but hormone is not the growth or activity of peripheral tissues are insensitive to GH. This is most likely a genetic form of nanism. In children with Laron syndrome are all signs hypopituitarism, but the level of GH in the blood increased due to lower level somatomedin C. Primary defect results from the inability of GH to stimulate the production of somatomedin.

Many hypopituitarism patients’ can't find any obvious damage to the hypothalamus or pituitary gland, but the functional defect is most often localized in the hypothalamus. Can be detected by insufficiency of only one GH, or many hormones. The basis of failure of GH in these patients lies congenital absence of the gene for the synthesis of the hormone.

Laboratory diagnosis of these disorders includes the following studies:

• the determination of GH in serum;

• the determination somatomedin C in blood;

• conducting physiological samples: investigation of the daily spontaneous secretion of GH, peak GH check, test with the dosed veloergometric load;

• tests: test of stimulation by insulin, arginine, L-DOPA, clonidine; test suppress with glucose.

Normal content of growth hormone in the serum 
	

Age
	mIU/l

	Newborns
	20 – 80

	Children
	2 – 20

	Adult men
	0,4 – 4,0

	Men older than 60 years
	0,2 – 20

	Adult women
	4 – 20

	Women older than 60 years
	2 – 28


The elevated levels of GH in serum are observed mainly in acromegalic patients and gigantism (GH-production pituitary adenoma). The main in the diagnosis of these diseases is the determination of the level of GH in blood serum on an empty stomach (mean value of triple definitions in 2-3 days). The level of GH in the blood of patients increases 2-100 times higher than average. At close to normal levels of GH in fasting blood to confirm the diagnosis and establish the disease phase (active or inactive) it is necessary to investigate the diurnal rhythm secretion of GH and also spend a number of physiological and pharmacological tests. With most diseases due to insufficient secretion of GH circadian rhythm of fluctuations in the content of GH is missing. To confirm the diagnosis, the content of GH in the serum examined with an interval of 1-2 months. Important information gives the sample thyrotropin-releasing hormone (TRH). Normal TRH does not influence the secretion of GH, however, in patients with acromegaly the introduction of the TRH in 90% of cases significantly increases the level of GH in the blood. In acromegaly, the definition of GH in the blood serum in the dynamics of the disease is necessary to evaluate the effectiveness of conservative treatment and radical surgical treatment. Medical therapy of acromegaly is considered to be adequate if the level of the GH does not exceed 20.0 mIU/L.

Efficiency of the gamma – or proton therapy leads to normalization of concentration of GH in the blood. The result of gamma-therapy appreciates not earlier than 2 months and proton therapy – 4 months after the end of treatment. Radical surgery also helps to normalize the content of the GH within a few days. The completeness of the removal of somatotropinoma is evaluated using glucose tolerance test with a study of GH in fasting serum, and after 1 and 2 hours after ingestion of glucose. The decrease in the level of STG in the course of the test to 5 mIU/l or less indicates adequately carried out adenomectomy.

The decrease in the secretion of GH in the period of growth causes nanism. When pituitary nanism secretion of GH is reduced, the circadian rhythm of secretion is absent. If the sample taken on an empty stomach, the concentration of GH is greater than 20 mIU/l, its insufficiency can be excluded. At lower concentration of GH in the serum, it is necessary to perform additional laboratory diagnosis. Carry out various diagnostic tests, because lower limit of normal GH in the blood is close to the method detection limit. The detection of failure of STG functional and pharmacological tests allows you to examine his pituitary reserve and to establish the localization of the defect.

Tests to stimulate the secretion of GH (insulin, Arginin test with L-DOPA) in hypopituitarism with the defeat of the hypothalamic-pituitary area is negative, that is, the content of GH in blood serum in the course of trial does not change or increases slightly, reaching 20.0 mIU/L. the Level of HG below 14-20 mIU/l after two provocative tests confirms the diagnosis of its failure. Patients with Laron nanism of the basal level of GH increased in all dynamic tests is positive, i.e. the level of the GH in the course of the sample exceeds 20.0 mIU/l or increases several times in comparison with the background.

Tests with growth hormone-releasing hormone (GHRH), thyrotropin-releasing hormone (TRH) and other tests help to establish the localization of the lesion in the hypothalamic-pituitary system. If there is a positive reaction to GHRH, TRH and negative on insulin hypoglycemia, we can assume the presence of the lesion at the level of the hypothalamus. Lack of response to GHRH, TRH and insulin hypoglycemia indicates primary lesion of the pituitary gland.

The level of growth hormone in the blood may be reduced in children with primary hypothyroidism. Successful treatment of hypothyroidism leads to normalization of the level of GH.
Diseases and conditions affecting the content of GH in the blood
	Increase concentration
	Decrease concentration

	Acromegaly and gigantism
	Pituitary nanism

	Starvation, stress, alcoholism
	Hyperadrenocorticism

	Chronic renal failure
	Overweight

	Post-traumatic and postoperative status
	Chemo - and radiotherapy

	Porphyry, hypoglycemia
	Surgical intervention

	Ectopic production by tumors of the stomach, lung
	Itsenko-Cushing Syndrome 

	Physical activity
	The factors causing hyperglycemia

	
	Hypopituitarism

	ACTH, vasopressin, estrogen, norepinephrine, dopamine, serotonin, clonidine, propranolol, alpha-DOPA, bromocriptine, insulin, vitamin PP
	Anencephaly of fetus

	
	Supplementation: progesterone, glucocorticoids, isoproterenol, megisegrit, fenotiazin somatostatin, glucose


PROLACTIN

Prolactin – a hormone of the anterior pituitary is a peptide chain comprising 198 amino acid residues. Prolactin is synthesized in lactogenic cells of the anterior pituitary. Its synthesis and release are under stimulating-inhibiting influence of the hypothalamus. In addition to pituitary prolactin is synthesized by the decidual membrane and the endometrium. Together with estradiol prolactin in women affects the growth and functioning of the mammary glands, causing lactation. 

Dopamine has a pronounced suppressive effect on the secretion of prolactin. In addition to the dopamine inhibitory effect on the secretion of prolactin are norepinephrine, acetylcholine and gamma-amino oil acid. Serotonin and melatonin affect the secretion of prolactin. The concentration of prolactin increases during sleep, exercise, hypoglycemia, lactation, pregnancy, stress.
Normal level of prolactin in serum 
	Age
	Level in serum ng/ml

	The blood from the umbilical cord
	3.4 – 24.1

	Newborns
	4.1 – 18.4

	Children Tanner stages:

	1 degree men
	<10

	               women
	3.6 – 12

	2 degree men
	<6.1

	               women
	2.6 – 18

	3 degree men
	2.8 – 11.0

	               women 
	3.2 – 20

	4– 5 degree women
	3.9 – 29.5

	                    men
	2.7 – 17.0

	
	


Diseases and conditions, in which the concentration of prolactin changed
	Increase concentration
	Decrease concentration

	Prolactin-producing pituitary tumors
	Surgical removal of the pituitary gland

	Idiopathic hyperprolactinemia

- in women – violation of menstruation and infertility

in men – impotence and loss of libido
	Radiotherapy

	Underactive thyroid
	

	Renal failure
	

	Damage to the chest wall
	

	Trauma, surgery
	

	Zoster
	


THYROID-STIMULATING HORMONE 

Thyroid-stimulating hormone (TSH) is a pituitary hormone that acts on the TG, plays a major role in ensuring a normal level of circulating thyroid hormones. The TSH level is in inverse proportion to the concentrations of T3 and T4, and is controlled by the hypothalamic hormone TRH (thyrotropin - releasing hormone).

In primary hypothyroidism, when decreased production of thyroid hormones, TSH levels usually remain high. On the other hand, in secondary or tertiary hypothyroidism with the decreased production of thyroid hormones caused by dysfunction of the pituitary and hypothalamus, the TSH is usually low. In hyperthyroidism the TSH level is usually lowered to subnormal values. Less likely to this decline in TSH levels can occur when the thyroid hyperstimulation due to hypothalamic or pituitary disorders, though of course in this case, the TSH is elevated.

Measurement of circulating TSH is used as a primary test for differential diagnosis of hypothyroid states and as an aid in monitoring the adequacy of hormone depend therapy.
Normal level of TSH in serum

	Age
	Concentration mIU/l

	Premature newborns
	0.7 – 27

	1 – 4 day
	1.0 – 39

	2 – 20 week
	1.7 – 9.1

	5 months – 20 years
	0.7 – 6.4

	Adults 21 – 54 years
	0.3 – 4.0

	Adults 55 – 87 years
	0.5 – 8.9

	Pregnancy:

	I trimester
	0.3 – 4.5

	II trimester
	0.5 – 4.6

	III trimester
	0.8 – 5.2


Diseases and conditions in which the concentration of TSH changed
	Increase concentration
	Decrease concentration

	Primary hypofunction of the thyroid
	Primary hyperthyroidism thyroid

	Acute and subacute thyroiditis
	Hypothalamic-pituitary insufficiency

	Hashimoto's Thyroiditis
	A pituitary tumor

	A pituitary tumor
	Injury on the pituitary

	Ectopic secretion in tumors of the lung, breast,
	Postpartum necrosis of the pituitary gland

	Endemic goiter
	Taking hormones thyroid

	
	Itsenko-Cushing syndrome

	State after iodine therapy
	Acetylsalicylic acid, heparin, corticosteroids

	Thyroid cancer
	


FOLLICLE-STIMULATING HORMONE

Follicle-stimulating hormone (FSH) is a peptide hormone that is secreted by the anterior pituitary under the influence of the releasing factor of the hypothalamus. FSH in women stimulates the maturation of ovarian follicles and, together with luteinizing hormone stimulates the synthesis of estradiol by granulose cells. In males stimulates interstitial cells of the gonads and spermatogenesis.
Normal content of FSH in serum
	Age
	Level in serum mIU/ml

	Children prepubertal: 

	2-11 months / men
	0.19 – 11.3

	women
	0.10 – 11.3

	1 – 10 years/ men
	0.3 – 4.6

	women
	0.68 – 6.7

	Children of pubertal age, stage:

	1-2 stage men
	0.30 – 4.6

	women
	0.68 – 6.7

	3-4 stage men
	1.24 – 15.4

	women
	1.0 – 7.4

	5 stage men
	1.53 – 6.8

	women
	1.0 – 9.2

	Women

	Follicle phase
	2 – 12

	Phase ovulation
	4 – 20

	Luteal phase
	2 – 8

	Menopause
	> 20

	Men
	1.6 – 12
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The change in the concentration of FSH during the normal menstrual cycle

In the beginning of the cycle FSH level is higher than in the final stages of follicle phase. Peak hormone concentrations are observed in the middle of the cycle, simultaneously with the ovulatory peak of luteinizing hormone. After ovulation, the FSH level decreases and again reaches values observed in the early stages of follicle phase, until the end of the cycle.
Diseases and conditions in which changes in the concentration of FSH

	Increase concentration
	Decrease concentration

	Seminoma
	Primary pituitary hypofunction

	Menopause, disorders of ovarian function
	Medication, estrogen, progesterone, and phenothiazine.

	Primary hypofunction of the gonads
	

	The Klinefelter's Syndrome
	

	The Shershevsky-Turner Syndrome
	

	Castration
	

	Ectopic tumors
	

	The early phase of hyperfunction of pituitary gland
	

	Receiving clomiphene, levodopa
	


LUTEINIZING HORMONE

Luteinizing hormone (LH) is a peptide hormone that is secreted by the anterior pituitary under the influence of the releasing hormones of the hypothalamus. Targets of LH in women are the cells of the sheath of the ovary and the corpus luteum. LH stimulates ovulation and stimulates cells in the ovarian synthesis of estrogen and yellow body - progesterone. LH stimulates testosterone synthesis in Leydig cells of the testes in men.
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The secretion of the LH has a pulsating character and depends on the phase of the ovulation cycle.
The content of LH in the serum was normal

	Age
	Level in serum, mIU/ml

	The blood from the umbilical cord
	0.04 – 2,6

	Children in prepubertal period:

	2 – 11 months /Women, Men.
	0.02 – 8.0

	1 – 10 years Men
	0.04 – 3.6

	                    Women.
	0.03 – 3.9

	Puberty, stage by Tanner:
	

	1.   Men
	0.04 – 3.6

	      Women
	0.03 – 3.0

	2.   Men
	0.26 – 4.8

	      Women
	0.10 – 4.1

	3.   Men
	0.56 – 6.3

	      Women
	0.20 – 9.1

	4–5. Men
	0.56 – 7.8

	        Women
	0.50 – 15

	Women

	Follicle phase
	2.4 – 12.6

	Ovulation phase
	14.0 – 95.6

	Luteal phase
	1.0 – 11.4

	Menopause
	7.7 – 58.4

	Men
	1.7 – 8.6


1. In women, the concentration of LH in the blood is highest for the 12-24 hours before ovulation and is maintained throughout the day, reaching concentrations 10 times greater compared to inovulating period. In the case of irregular ovulating cycles to determine the cycle ovulatority blood to establish LH should be taken each day in the period between 8-18 days before the anticipated menstruation.

2. In menopause there is an increase in concentrations of LH and FSH.

3. Through the pulsating nature of the release of LH and FSH, in state, accompanied by reduced secretion of these hormones, you must do at least three blood collections, each time not less than 30 minutes.
Diseases and conditions in which concentration of LH changed

	Increase concentration
	Decrease concentration

	Pituitary dysfunction
	Dysfunction of the pituitary or hypothalamus (hypopituitarism)

	Primary hypofunction of the gonads
	Atrophy of the gonads in men after inflammation of the testicles due to epidemic parotitis, gonorrhea, brucellosis (rare)

	Amenorrhea
	The syndrome of galactorrhea-amenorrhea

	The Stein-Leventhal Syndrome
	The Kallmann Syndrome

	Receiving clomiphene, spironolactone
	Neurotic anorexia

	
	Delayed growth and puberty

	
	Administration of digoxin, megestrol, phenothiazine, progesterone, estrogen


ADRENOCORTICOTROPIC HORMONE

Adrenocorticotropic hormone (ACTH) – a hormone secreted by the anterior lobe of the pituitary gland under the influence of tropic factors of the hypothalamus, is a peptide of 39 amino acid residues. Secretion of ACTH in the blood depends on circadian rhythms, concentration maximum at 6 a.m., and the minimum is about 22 hours. Strong stimulator of release is stress. The half-life time in blood is 3 to 8 minutes. ACTH is the major stimulator of the adrenal cortex. The content of ACTH in the serum of normal: 100 PG/l in adults. Products ACTH stimulates corticotropin-releasing hormone (CTRH), which is produced in the hypothalamus and into the anterior pituitary via portal vessels. ACTH causes the cortical layer of the adrenal glands rapid and dramatic shifts. In the adrenal cortex, ACTH increases the rate of cleavage of the side chain of cholesterol reaction, limiting the rate of steroid genesis in the adrenal glands. These hormones (CTRH - ACTH - free cortisol) are linked with the classical feedback loop. Increase the level of free cortisol in the blood inhibits the secretion CTRH. The decrease in the level of free cortisol in the blood below normal, activate the system by stimulating the release of the CTRH by the hypothalamus. For Itsenko-Cushing's is characterized by the simultaneous increase in blood ACTH and cortisol, as well as increased daily urinary excretion of free cortisol and 17-OCS. Definition of ACTH in the blood is necessary in the differential diagnosis of the disease and the various forms of the Itsenko-Cushing syndrome.
Differential diagnosis of hypercorticism

	Figure
	Itsenko-Cushing disease
	Itsenko-Cushing syndrome
	Syndrome of ectopic secretion of ACTH

	The level of potassium in plasma
	Norma, reduced
	Norma, 


	Drastically reduced



	The level of ACTH in plasma
	Increased 1.5-2 times
	Norma, decreased
	Increased 1.5-10 times

	Cortisol levels in plasma
	Increased 1.5-3 times
	Increased 2-4 times
	Increased 3 – 5 times

	The level of ACS in the urine
	Increased 1.5 – 3 times
	Increased 2 – 3 times
	Increased 2 – 5 times



	The level of free cortisol in the urine
	Increased 1.5 – 3 times
	Increased 2- 4 times
	Increased 2 – 5 times

	Reaction to dexamethasone
	Positive
	Negative
	As a rule, negative


Secretion of ACTH is significantly reduced in patients with corticosteroma and cancer of the adrenal cortex (Itsenko-Cushing syndrome). In individuals with the disease of Cushing's syndrome and ectopic ACTH is used test with CTRH. In individuals with the disease of Cushing's secretion of ACTH after administration of CTRH significantly increased. ACTH-producing cells tumors no pituitary localization do not have of receptors to CTRH, so patients with the syndrome of ectopic ACTH level ACTH in this sample had not changed significantly.

When ACTH-ectopic syndrome the content of ACTH in plasma increased 2 - 10 times or more. Diagnostically significant concentrations of ACTH is 200 PG/l and the results of the selective determination of the hormone in different veins.

In primary insufficiency of the adrenal cortex, the ACTH level in the blood significantly increased in 2-3 times and more. Disrupted the rhythm of secretion of ACTH, the content of ACTH in the blood both in the morning and in the evening increased. ACTH level in the blood during secondary suprarenal failure is reduced in contrast to the primary. For evaluation of the residual reserve of ACTH test is done with CTRH. In case of insufficiency of the pituitary response to CTRH is missing. In the localization process in the hypothalamus (no CTRH) test can be positive, but the response of ACTH and cortisol to the introduction of CTRH is slow. In pregnant women the concentration of ACTH in the blood can be increased.
Diseases and conditions, where concentration of ACTH is changed

	Increase concentration
	Decrease concentration

	The Itsenko-Cushing disease
	Hypofunction of the adrenal cortex

	Paraneoplasmatic syndrome
	A tumor of the adrenal cortex

	Addison's disease
	Tumor secreting cortisol

	Posttraumatic and postoperative states
	Use criptogeptadin

	The Nelson Syndrome
	Use glucocorticoids

	Suprarenal virilism, receiving ACTH, metopirone, insulin, vasopressin, ectopic production of ACTH
	


3.2 INSTRUMENTAL METHODS OF RESEARCH PITUITARY

CRANIOGRAM, COMPUTER AND MAGNETIC RESONANCE TOMOGRAPHY OF THE SKULL

Chronic neuroendocrine pathology is accompanied by changes in liquor dynamics and intracranial hemodynamics, which are reflected in craniogram. Craniography method provides rich information about the cerebrospinal fluid circulation, intracranial hemodynamics (both arterial and venous) in violation of osteosynthesis and moved the intracranial inflammatory processes. Usually X-rays produced in direct and lateral projections, using the scattering bars, with focal lengths of 1 m. the Most informative are the images taken in the lateral projection. In chronic endocrinopathy often have to study the dynamics craniography changes. It is important to abide by the terms - do not change the position of the head with repeated shots. Considering that the bone changes - a process that is slow, not recommended to do repeat scans often. So, if you suspect a pituitary adenoma admissible control x-ray after 6 months; in other cases it is held once a year. For accurate interpretation of craniogram it is necessary to carry out their comparisons with the clinical picture of the disease. Analysis of craniogram should begin with an assessment of the size and form of the skull, bones of the arch, the condition of the joints, then check for signs of intracranial hypertension, symptoms of vascular disorders as arterial and venous, assess pneumatic sinuses. Further, it is important to characterize the size, form and characteristics of the Turkish saddle, including to identify the signs of increased pressure in it.

The form and size of the skull. The most frequent normacephalic, brachiacephalic, dolichocephalic and irregular form of the skull. Extreme variant of brachiocephal form are called "tower skull". Change the form of the skull suggests an innate or acquired at early stages of ontogenesis the nature of neuroendocrine pathology. "Tower skull" may indicate genetic disease. For example, it is found in the syndromes Shereshevsky-Turner and Klinefelter's. Brachiacephalic form is often defined in persons with congenital hypothyroidism. Normal sagittal size of the skull varies from 20 to 22 cm.
Evaluation of skull bones 

You need to determine the thickness of the bones of the cranial vault. It is measured on the survey radiograph in lateral projection. The measurement is performed between the outer and inner plates of the bones. Normally, the thickness of the skull bones ranges from 4 to 10 mm. Thinning of bones of the cranial vault, especially at the expense of the spongy layer may be a symptom of hormonal deficiency, both congenital and acquired character, for example, when pituitary nanism, Klinefelter's syndrome, Sheehan syndrome, eunuchoidism, etc. In these cases we are talking about bone atrophy, i.e. a decrease in bone volume, but not about osteoporosis, which is a rarefaction of the bone without change of volume. In severe intracranial hypertension atrophy of the bones of the cranial vault may be a local. Thickening of the skull bones found in hypersecretion of GH (acromegaly). 

The hyperostosis and calcification of calvarium and skull base, dura mater within the various divisions of the cranial cavity, and the vascular plexuses of the lateral ventricles of the brain and the pineal gland is referred to as "endocraniosis". Endocraniosis is polyethiological nonspecific syndrome arising from neuroendocrine-immune disorders in various pathological processes. The development of endocrines may be due to:

• Violation of local blood circulation in the brain, particularly the dura mater; 

• The reaction of the dura inflammation of the para nasal sinuses, nasopharyngitis, meningitis, etc.; 

• Dyshormonal disorders, particularly dysfunction of the hypothalamus-pituitary and pathology of the peripheral endocrine glands (adrenal, thyroid, gonads, parathyroid glands); 

• Disorders of calcium metabolism; 

• Brain tumors; 

• Injuries of the head; 

• Iatrogenic influences (radiation, hormone therapy), etc. 

Endocraniosis may have different localization and manifest itself as: 

• Hyperostosis of the inner plate of the frontal bone that occurs most often; 

• Hyperostosis of the inner plate of the parietal bones (isolated or in combination with frontal); 

• Calcification in the area of the Turkish saddle: diaphragm, retrocline relationship (a symptom of "whip"); 

• Thickening diplopic layer of skull bones; 

• Calcification the falciform process of meningeal shell, as a rule, evidence of previous inflammation; 

• Post-traumatic and post inflammation calcification, which may have different localization; 

• Early sclerosis (isolated or combined) coronary, occipital bone, lambdoid sutures; 

• Calcification of vascular plexus of the lateral ventricles of the brain (Fahrs syndrome or so-called Pacchioni granulation).

In most cases, the frontal hyperostosis is associated with the fact that the dura mater occurs osteoplastic processes. The classic version of the frontal hyperostosis is found in the syndrome of Morgagni-Morel-Stewart, which is characterized by hypo menstrual syndrome, infertility, obesity, abdominal type, and pronounced hirsutism and sharp headaches. The detection of the frontal hyperostosis is necessary to pay attention to carbohydrate metabolism: these patients are at risk for diabetes. 
Craniostenosis - premature fusion of the sutures of the skull that terminated prior to the end of brain development. Delay bone growth of the skull occurs in the direction of the preserved joints. Premature closure of the cranial sutures in children always leads to skull deformation and changes the internal terrain as a result of increased intracranial pressure. If fusion of the joints occurs after 7-10 years, the deformation of the skull and expressed little clinical manifestations are scarce. In this regard, there are compensated and decompensated clinical forms of the craniostenosis. Craniography is crucial in diagnosis. Radiological craniostenosis characterized by deformation of the skull and the lack of any seam. In addition to the strengthening of the figure of digital impressions, the thinning of skull bones, increased vascular pattern. May be deepening and shortening of the cranial fossa, thinning of the Turkish saddle back the coracoids and its deformation with deflection forward. For the diagnosis of craniostenosis is important not thinning the roof and the disparity minimum and maximum thickness at nearby stations.
Evaluation of the Turkish saddle 

Turkish saddle is a recess in the middle part of the upper surface of the main body of the bone, limited bone front and rear ledges. Turkish saddle is a bone bed of the pituitary gland and is called pituitary fossa. Front projection is called the tubercle of the saddle, the rear - seat backrest Turcica. Turkish saddle has a bottom, sides and in the upper part of the rear and the front wedge processes. The bottom prolabium in the bosom of the main bone. In front of the Turkish saddle is directly adjacent to the optic chiasm - chiasma opticum. The difference between the size of the pituitary gland and the bone bed does not exceed 1 mm. Therefore, relative changes in the Turkish saddle can, to a certain extent to judge the state of the pituitary gland. 

Evaluation of the Turkish saddle should begin with the study of its form and size. This goal is measured sagittal and vertical dimensions, as well as enter the Turkish saddle. The sagittal dimension is measured between the two most distant points of the front and rear walls of the saddle and in adults is 9 - 15 mm. A vertical dimension is measured perpendicular from the deepest point of the bottom to miclee line, which corresponds to the position of the connective tissue of the diaphragm seat. Through the hole passes the stalk of the pituitary gland connects to the hypothalamus. Normal vertical dimension - 7-12 mm. The entrance to the Turkish saddle - the distance between the middle and rear wedge-shaped spikes. 

Form of Turkish saddle has age characteristics: Juvenile Turkish saddle has a rounded form; the index of the sagittal size/vertical size equal to one. For an adult the most distinctive oval Turcica, in which the sagittal dimension more vertical 2-3 mm (in the app are the normal dimensions of sella Turcica). Form Turcica is very variable. Distinguish it oval, round, flat-oval, vertically-oval, irregular configuration. 

The increase in the size of the Turkish saddle observed in the micro-adenomas pituitary gland, the syndrome of "empty Sella Turcica" as well as hyperplasia of the anterior pituitary in postmenopausal women or in patients with long-standing no treated deficiency of the peripheral endocrine glands (after castration, in primary hypothyroidism, hypocorticism, hypogonadism). Change the form and size of the Turkish saddle allows you to define the preferred direction of growth of pituitary adenoma. With the growth of tumors expanding up the entrance to the pituitary fossa, clinically it is most often seen with hypothalamic obesity and other disorders. 

At small intrasellar adenomas and pituitary micro-adenomas the dimensions of Sella cannot change, but increased pressure in the cavity of the Turkish saddle, which is characterized by the following symptoms: osteoporosis of the back, deviation of her back, doubling or ghosting of the bottom, a symptom of "pseudo crack" bottom or back, "petritoli" of wedge-shaped processes of the underlying bone, calcification of retrocline ligament (a symptom of "whip"). Similar changes are observed in hyperplasia of the pituitary gland of any origin. It is important to remember that hyperplasia and adenomas of the pituitary gland has in recent years become very common iatrogenic, which is associated with a wide and not always reasonable use of hormonal drugs, particularly contraceptives. There may be foci of calcification in the cavity of the Turkish saddle, which often indicates the presence of a craniopharyngioma. Signs of atrophy of the backrest are reducing its thickness to 1 mm and less, the lack of differentiation of the rear wedge-shaped processes, exacerbation, or lack of them tops. 

With the increase of the Turkish saddle at craniogram it is impossible to make a differential diagnosis between pituitary adenoma and the syndrome of "empty Sella", which is crucial, because treatment is different. In this situation it is necessary to send patients for CT and magnetic resonance imaging, if there are no clear clinical symptoms that indicate an adenoma (no acromegaly, etc.). The syndrome of "empty Sella" can be congenital or acquired. 

In clinical practice, often encounter the syndrome of "small Turkish saddle". Small Turkish saddle should be regarded as a marker of endocrine dysfunction caused before puberty. It is typical for patients with pubertal youth dyspituitarism (hypothalamic pubertal syndrome). With this syndrome, it is possible to predict the syndrome of Sheehan. Under the syndrome of "small Turkish saddle" understand the volume reduction of the pituitary fossa. This may experience a decrease in one or both of its dimensions: 9.5 mm sagittal, vertical less than 8 mm. It always creates an increase in pressure in the cavity of the Turkish saddle, which affects the pituitary function. This is especially evident during periods of endocrine adjustment (pubertal, menopause, pregnancy), when physiologically, the volume of the pituitary gland increases in 3-5 times. At a small Turkish saddle, there is a continuing or recurring ischemia of the pituitary gland. Therefore, women with small Turkish saddle, the risk of developing the syndrome Sheehan much higher. Formation of small Turcica due to not so much to innate reasons as a violation of osteogenesis: splicing of all 14 points of ossification of the underlying bone normal ends to 13-14 years. Premature synostosis that occurs as a result of hormonal disorders is one of the causes of this disease. Thus there is a discrepancy between the sizes of the pituitary gland and bone box. Accelerated synostosis occurs in premature or accelerated the process of puberty, imperfect osteogenesis on the background of congenital hypothyroidism can be triggered by administration of steroid anabolic hormones in pre-adolescent.

Assessment pneumatical 

Sinus underlying bone to 9-10 years partially pneumotization; under 16 years - half or two-thirds; to 24 sinus underlying bone should be pneumotizated completely. The lack of its pneumatical may be due to hypofunction of the anterior pituitary. The frontal sinus can be normal size, hypoplastic or absent. Violation pneumatical sinuses could reflect certain changes in the endocrine system. Reduction pneumatical sinuses found in hypofunction of the anterior lobe of the pituitary gland, hyperthyroidism, and inflammatory diseases of the sinuses. Hyperpneumotization sinuses may be a manifestation of neuroendocrine pathology acromegaly, hypothyroidism. Hyperpneumotization and excessive development of the cells of the mastoid are also the signs of endocrinopathy.

The signs of intracranial hypertension 

Radiological, intracranial hypertension appears: 

• Strengthening the internal terrain of cranial bones and bone thinning; 

• Change of Turkish saddle (extension, osteoporosis, straightening of the back, and later its destruction); 

• Expansion of the cranial sutures and the cranial hole; 

• Change the skull form (bowl shape) and location of cranial pits; 

• Secondary hemodynamic changes due to impaired venous outflow (extension channels diploic veins and venous graduates); 

• Reinforcement grooves of the meningeal vessels; 

• An increase of front-orbital angle more than 90.
The severity of these changes depends on the age, rate of rise of intracranial pressure. Strengthening of the internal relief of a skull, or so-called finger depressions - it prints the cerebral convolutions and fissures of the cerebral hemispheres on the cerebral surface of the bone of the cranial vault. Finger depressions may be around the arch, but are found mainly in the anterior and base of the skull only in the anterior and middle cranial pits. In the posterior cranial pit they will never happen, as there is the cerebellum. At the age of 10-15 years, finger pitting visible in the frontal, temporal, and very rarely in the parietal and occipital bones. After 20 years at the rate they are absent or very poorly visible in the frontal bone of the skull. Long-existing intracranial hypertension can cause smoothing previously expressed intracranial topography of the skull bones. In the case of compensated intracranial hypertension may be a deposition of lime in the form of a strip in the course of the coronal suture. 
Vascular pattern of the skull consists of enlightenment of various forms and sizes, as if cut with thin plate. On craniogram are defined by only those vessels that have in the cranial bone bed. These may be grooves located in endocranial furrows of the meninges, the channels that are in the spongy substance of the cranial bones (diploes). One sign of hemodynamic instability in the cranial cavity is the expansion of channels diploic veins. Normally, they may be missing or be only in region of the parietal bump. The contours of their vague, bay like. A sign of expansion diploic channels is the increase of their diameter more than 4-6 mm and the clearness of the contours. When obstruction of the venous outflow from the cranial cavity is enhanced diploic channels extend beyond the parietal bump, the walls of their flat.
Peculiar properties of craniogram in certain neuroendocrine diseases and syndromes

In patients with acromegaly on the radiogram, the size of the skull is enlarged, the bones of the vault are thickened and sclerotic, the topography of the outer surface of is reinforced. Especially strongly thickened frontal bone. This is manifested by the increase in the size and roughness of the occipital ridge, the zygomatic arches and cheek bones. Sometimes there is increased vascular pattern of the cranial vault. Increased pituitary fossa of the Sella Turcica. 
With acromegaly usually develops macro-adenoma. Note, however, that when somatotropinoma found and micro-adenoma too. Significantly increased pneumotization of paranasal sinuses and mastoid sinus. Sphenoid sinus is flattened. The lower jaw is greatly enlarged, widened interdental spaces; often pronounced prognathism. Fifth cranial index increases. 

Turkish saddle with Itsenko - Cushing's often retains a juvenile (round) form. Usually found basophilic pituitary adenoma, does not reach large sizes. There is a widening of the entrance to the Turkish saddle. One of the indirect signs basophilic pituitary adenoma is local osteoporosis of the back of the Turkish saddle. Swaping often exposed areas of dura mater in the Sella Turcica. Saddle-cranial index is in the normal range, but may increase. May show marked osteoporosis of the bones of the cranial vault. 

Radiological signs of prolactinoma: micro-adenoma that cause the destruction of the Turkish saddle. Therefore, when the clinic is necessary to carry out computer and magnetic resonance tomography of the pituitary gland. Hyperprolactinoma always causes intracranial hypertension, and liquor hypertension may be the cause of hyperprolactinemia. 

Radiological picture of the Sheehan disease is characterized by thinning of the skull bones, osteoporosis, primarily due to the deficiency of sex hormones. 

Syndrome of Morgagni-Morel-Stewart ("frontal hyperostosis syndrome", "neuroendocrine craniopathy", "metabolic craniopathy") is characterized by a triad of symptoms: abdominal obesity (the main symptom), hirsutism, menstrual and reproductive functions. Disease often accompanies hypertension, diabetes, painful cephalgia, weakness, mental changes down to the dementia and other symptoms. Radiological, the syndrome is manifested by thickening of the internal plates of the frontal and sometimes parietal bones. In these parts of the skull roof can be seen the rough knotty thickening of bones. These changes have received different names: "drop candles", "stalactites thickening", "map", etc. are Sometimes marked signs of diffuse thickening of the skull bones, calcification of the dura mater in various parts of the cavity of the skull. External occipital elevation marked proliferation of type "spurs". On craniogram often detected violation pneumotization of the paranasal sinuses. Sometimes I find the increase in the sagittal size of the pituitary fossa that is not progressing. 

In most patients the syndrome of pathological menopause on craniogram found different signs of endocrines and symptoms of intracranial hypertension (thinning of the bones of the cranial vault, increasing pneumotization of the paranasal sinuses, mastoid, etc.). The severity of clinical manifestations of pathological menopause correlates with radiographic severity of symptoms. 

The Phars syndrome characterized by symmetrical calcification of basal ganglia vessels of the brain of non atherosclerotic nature. This syndrome occurs in various pathological conditions, the most common of which are congenital hypothyroidism or hypoparathyroidism. Clinically symmetrical intracranial calcification accompanied by headaches, impaired speech, epileptic seizures, gradually progressive dementia, pyramid signs. 

When adolescence and youth dyspituitarism (hypothalamic pubertal syndrome) accelerated the process of puberty leads to the formation of these patients syndrome, a small Sella Turcica. There is a tendency to increase in the sagittal and reducing the vertical size of the Turkish saddle, which takes the form of a horizontal oval, even the 11-year-old patients. In many cases, show signs of increasing pressure in the cavity of the Turkish saddle: thinning of a quadrangular plate, pseudo crack backless Turcica, calcification retrocline connection. Violation of the process of ossification affects the condition of the sutures of the skull is formed by sealing the coronal suture, in some cases developing coronary craniostenosis. 
The form of the skull: it acquires or has the wrong form. Obligate symptom is intracranial hypertension. In patients with neuroinfection, in the medical history or traumatic brain injury, the phenomena of endocrines (internal frontal hyperostosis, calcification of the dura mater in various departments). The gain of the channels diploic veins indicates an obstruction of the venous outflow from the cranial cavity in this disease. The severity of radiographic changes depends on the duration of the pathological process in the hypothalamic-pituitary system. 

The syndrome of an «empty Turkish saddle» - polyethiological syndrome, the main cause is congenital or acquired inferiority of the diaphragm Turkish saddle. The syndrome is characterized by extension of subarachnoid space into the pituitary fossa. Turkish saddle is enlarged. The presence of radiographic evidence of increase and destruction of the Turkish saddle does not necessarily indicate a pituitary tumor. The most reliable methods for diagnosing an "empty Sella" is a computer or magnetic resonance imaging.
The main difference between CT and MRI is different physical phenomena used in devices. In the case of CT is x-ray radiation, which gives an idea about the physical state of the substance, and MRI permanent and pulsed magnetic fields, radiofrequency radiation, giving information on the distribution of protons (hydrogen atoms), i.e. on the chemical structure of the tissues. In the case of CT, the doctor not only sees the fabric, but can also study their x-ray density, which changes in diseases; in the case of MRI, the doctor evaluates the images only visually. In general, MRI better distinguishes between soft tissues. Bones can't be seen - the impact of missing calcium and bone on MR-tomograms visible only indirectly. It can be stated that at present, MRI is more informative in diffuse and focal lesions of brain structures, pathology of the spinal cord and craniospinal interface (here CT is uninformative), the defeat of cartilage. CT is preferred for diseases of the chest, abdomen, pelvis, base of the skull. In some cases, to establish a correct diagnosis, it is necessary to resort to both MRI and CT.

MRI is more informative for conditions such as:

• Intolerance of roentgen contrast material, when its introduction is shown at CT scan; 

• Tumors of the brain, inflammation of brain tissue, stroke; 

• All spinal cord lesions, disease of the spine; 

• Contents of the orbit, pituitary gland, intracranial nerves; 

• Articular surfaces, ligaments, muscle tissue; 

CT scan is more informative in such phenomena as:

• Acute intracranial hematoma, brain injury and skull bones; 

• Brain tumor, cerebral circulatory disorders; 

• Bone lesions of the skull base, paranasal sinuses, temporal bones; 

• Lesion of facial skeleton, teeth, jaw, thyroid and parathyroid glands; 

• Aneurysms and atherosclerotic vascular disease of any localization; 

• Sinusitis, otitis, lesions of the pyramid of the temporal bone; 

• Injuries and diseases of the bones, the study of patients with metal implants (joints, devices internal and external fixation, etc.); 

It is very important to inform physician and the MRI staff 
if you have in the body:

• Metal fragments; 

• Pregnancy; 

• Artificial pacemaker; 

• Hearing AIDS or implants in the cochlea; 

• Metallic implants; 

• Non-removable metal dental bridges and / or crowns; 

• Surgical clips, for example, in the area of the aneurysm; 

• Surgical brackets; 

• Stimulants side pillars; 

• Vena cava filters. 

You should also remember that MRI cannot be performed in patients with severe disturbance of the vital functions that require continuous hardware and other compensation, as well as people with claustrophobia and in patients with inappropriate behavior. There are no contraindications for CT.

4. THE ADRENAL GLANDS AND SEX GLANDS

4.1 ADRENAL HORMONES AND SEX HORMONES

CORTISOL

Cortisol (hydrocortisone, compound-F) is the most common of circulating in the blood steroids and one of the main glucocorticoids secreted by the adrenal glands. A physiological effect of cortisol is anti-inflammatory and support blood pressure, in addition, cortisol effect on gluconeogenesis, calcium absorption, secretion of gastric juice and pepsin.

Cortisol is an indicator of the functional activity of the adrenal glands. Therefore, its measurement is necessary in the differential diagnosis of diseases such as Addison's disease and Cushing's disease, hypopituitarism, adrenal hyperplasia and carcinoma. Additional tests to study the function of the adrenal glands can be tested with dexamethasone, determination of basal levels of ACTH, stimulation incretion of ACTH.

Changes in the cortisol content in blood were observed in patients in the acute phase of infection, when strong pain stimuli, diabetes, heart failure and in women during pregnancy or during estrogen therapy. It should be borne in mind that some virilizing syndrome and the use of certain medications can be accompanied by increase of content of other steroids, which in turn affects the likelihood of cortisol, if do not use high specific serum. Less than 5% of circulating cortisol is biologically active. Cortisol is metabolized in the liver, the half-life of the hormone is 80-110 minutes, and it is filtered in the renal glomerular and is removed with the urine.
Normal content of cortisol in serum
	Age
	nmol/l

	Men and women at 8-00
	150 – 700

	at 20-00
	55 – 250

	Children: 1-7 days
	55 – 300

	1-16 years
	83 – 580



The level of cortisol in the blood in patients with chronic adrenal insufficiency is reduced. In primary and secondary adrenal insufficiency, the cortisol level in blood and free cortisol, 17-OKS in the urine is also reduced. In individuals with mild severe adrenal insufficiency concentration of cortisol in the blood may be normal due to delayed metabolism of the hormone. In this regard, in doubtful cases it is necessary to conduct functional tests with drugs of ACTH. Such samples include samples with a single intramuscularly introduction of corticotropin, and test with intravenously introduction sinakten. In a healthy person cortisol levels in the blood after administration of the drugs is increased by 2 times or more. Lack of response to the injection indicates the presence of primary adrenal insufficiency.
Diseases and conditions in which the concentration of cortisol changed
	Increase concentration
	Decrease concentration

	The Itsenko-Cushing Syndrome
	Assessment of hypofunction of the adrenal cortex should be carried out for the morning to determine the concentration of cortisol in the blood (8.30), when hormone secretion is the highest.

Primary hypofunction of the adrenal cortex (Addison's disease)

	Hypothyroidism (decrease of cortisol catabolism)


	

	Acromegaly
	Hypofunction of the adrenal cortex under pituitary function

	Diabetes mellitus (uncompensated)
	Inhibition of the function of the adrenal cortex in the result of prolonged treatment with ACTH or glucocorticoids

	Liver cirrhosis, liver insufficiency
	

	Terminal states
	

	Asthmatic states
	

	Fever, acute infections, meningitis
	

	CNS tumors
	

	Stress, pain syndrome
	

	Nicotine in smokers.
	

	Renal hypertension
	

	Hyperfunction of the pituitary gland
	

	Adenomas of adrenal gland
	

	The impact of drugs: hydrocortisone, prednisolone and prednisone (except for dexamethasone). Estrogens, oral contraceptives
	

	Amphetamines, cerucal, vasopressin, interferon
	


TESTOSTERONE

In men, testosterone is mainly synthesized in the interstitial Leydig cells in the testes and its production is regulated luteinizing hormone (LH) by the anterior pituitary. Testosterone is responsible for development of secondary sexual characteristics such as external genitalia, prostate, seminal vesicles, and hair growth of the face, pubic area and underarms. Definition of testosterone helps in the evaluation of hypogonadism. Increasing levels of testosterone in men can manifest with complete resistance to androgens (testicular feminization). The most frequent cause of a reduction in the level of testosterone in men: hypogonadism, orchidectomy, estrogen therapy, Kleinfelter syndrome, hypopituitarism and cirrhosis of the liver.

In women, the testosterone level in a normal much lower than in healthy men. Testosterone in women comes from three sources: in small amounts as from the adrenal glands and the ovaries. In healthy women 50-60% of the daily testosterone production falls on the peripheral metabolism of pro hormones, mainly Androstenedione. The most frequent reasons of increase of level of serum testosterone in women: polycystic ovaries (Stein-Leventhal syndrome), ovarian tumors, adrenal tumors and hyperplasia of the adrenal glands. Virilization in women may be associated with administration of androgens and endogenous overproduction of testosterone. There is a correlation between the level of serum testosterone and the degree of virilization in women, although approximately 25% of women with varying degrees of virilization had a level of serum testosterone in the middle of the values of reference limits for women. 
In men there is a daily rhythm of excretion of testosterone; peak highlight falls during 7:30, and least 20:30. After 60 years there is a progressive decrease in the concentration of hormone in the blood.
Diseases and conditions in which the concentration of the testosterone changed

	Increase concentration
	Decrease concentration

	Men with XYY cariotype
	Immobility

	Polycystic degeneration of the ovaries (syndrome Stein-Leventhal)
	The Itsenko-Cushing syndrome with a high concentration of glucocorticoids

	The syndrome of feminizing testes

 (insensitivity of peripheral tissues to the action of androgens, increased concentration of gonadotropins in the blood)
	Primary hypogonadism 

- The Klinefelter's syndrome

- false male hermaphroditism

- gonade dysgenesis

- congenital absence of testes

- The Shershevsky-Turner syndrome
Secondary hypogonadism

- trauma and anemic changes of the testes

- bilateral inflammation of the testicles

irradiation

- exposure to toxic substances

- hypofunction of the pituitary gland

late puberty (in some cases)

	Precocious puberty boys


	

	Virilizing luteoma
	

	Tumors of the adrenal cortex


	

	Extra gonade tumors in men


	

	Drugs (bromocriptine, clomiphene, barbiturates, estrogens, gonadotropin, oral contraceptives)


	

	Idiopathic hirsutism
	Medications (glucocorticoids, androgens, digoxin, ethanol, halothane, diethylstilbestrol).


Content of testosterone in serum
	Age
	Concentration ng/ml

	The blood from the umbilical cord: men
	0.13 – 0.55

	Women
	0.05 – 0.45

	Premature: men
	0.37 – 1.98

	Women
	0.05 – 0.22

	Newborns: men
	0.75 – 4.0

	Women
	0.2 – 0.64

	Prepubertate age:

	1-5 months – men
	0.01 – 1.77

	women
	0.01 – 0.05

	6-11 months – men
	0.02 – 0.07

	women
	0.02 – 0.05

	1-5 years - men
	0.02 – 0.25

	women
	0.02 – 0.10

	6-9 years - men
	0.03 – 0.30

	women
	0.02 – 0.20

	Pubertate, stage:

	1- men
	0.02 – 0.23

	women
	0.02 – 0.10

	2 - men
	0.05 – 0.70

	women
	0.05 – 0.30

	3 - men
	0.15 – 2.8

	women   
	0.1 – 0.3

	4 – men
	1.05 – 5.45

	women
	0.15 – 0.4

	5 – men
	2.65 – 8.0

	women 
	0.1 – 0.4

	Women

	Childbearing age
	0.06 – 0.82

	Menopause
	less than 1.20

	Men
	2.8 – 8.0


ESTRADIOL

Estradiol – the main estrogen is a steroid hormone. In women estradiol is synthesized in the ovaries, shell and granulose cells of the follicles. In the luteal phase of the menstrual cycle estradiol is synthesized exclusively by the cells of the sheath of the follicle, while granulose cells luteinize and switch to the synthesis of progesterone. If pregnancy the massive production of estrogen in the placenta. 

Target organs of estrogen in women are the uterus, vagina, vulva, fallopian tube and mammary glands. Hormones of this group are responsible for the development of secondary sexual characteristics and determine characteristic physical and psychological characteristics of women. Estrogens cause closure of the epiphysis growth points. 

The level of estradiol remains low in the early and middle follicle phase of the menstrual cycle. For 3–5 days prior to onset of the LH surge estradiol level begins to rise and reaches maximum values of about 12 hours before the LH surge. After a sharp decline to the lowest values, that observed after 48 hours. After the LH surge, the estradiol level starts to rise again (two-phase progression). The maximum concentration is achieved on the 9th day after ovulation, and then to the end of the cycle the concentration of the hormone falls again as atresia of the corpus luteum.
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Changes in the concentration of estradiol during the normal menstrual cycle

Diseases and conditions in which the concentration of estradiol changed
	Increase concentration
	Decrease concentration

	Gynecomastia
	Turner's Syndrome

	Uterine bleeding in menopause
	Primary and secondary hypogonadism

	Estrogen induced tumor
	Medicines: the stilbene, estrogens, oral contraceptives

	Hyperthyroidism
	

	Liver cirrhosis
	

	Feminization in children
	

	Receiving gonadotropins, clomiphene, estrogens, diazepam
	


For women, hormone levels have important diagnostic value in the assessment of ovarian function (reflects the number and quality of maturing follicles), menstrual irregularities, amenorrhea of hypothalamic origin, tumors that produce estrogens, the control for the treatment of infertility, osteoporosis.

A significant part of estriol in circulation during pregnancy is a joint product of fetus and placenta, and originates from a precursor that is synthesized in the adrenal glands of the fetus and is converted by the liver of the fetus and the placenta into estriol. After passing through the placenta, it is quickly metabolized, primarily in the maternal liver, to conjugated forms: estriol sulfate and glucuronide. As a result, "free" estriol in unconjugated form is only 9% of the total estriol that is in circulation; estriol sulfate, which is relatively long-living is about half. Urine estriol presents quite conjugated forms, although only the free estriol enters the maternal circulation, but are excreted only conjugated forms.
Normal content of estradiol in serum
	Phase of menstrual cycle
	Level in serum ph/ml

	The blood from the umbilical cord
	3000 – 29000

	Prepubertate age: 3-5 months
	5 – 50

	6 months – 10 years
	<15

	Puberty, stages:

	1. – men
	3 – 15

	       Women
	5 – 10

	2. – men
	3 – 10

	       women
	5 – 115

	3. - men
	5 – 15

	      women
	5 – 180

	4. - men
	3 – 40

	      women
	25 – 345

	5. - men
	15 – 45

	      women
	25 - 410

	Women

	Follicle phase
	24 – 195

	Ovulation phase
	66 – 411

	Luteal phase
	40 – 261

	Menopause
	10 – 40

	I trimester of pregnancy
	786 – 4584

	II trimester of pregnancy
	801 – 5769

	III trimester of pregnancy
	1810 - 13890

	Men
	11 – 43,9


In normal development of the fetus with products estriol increases, giving almost a three-fold increase in the concentration of circulating estriol the last trimester of pregnancy and the accompanying corresponding increase of its level in the urine. The typical rise in its concentration around 36 weeks of pregnancy is observed. According to the literature, the concentration of free and total estriol is approximately 15 and 250 ng/ml, respectively, until the moment of birth, whereas estriol excretion in the urine increases to about 45 mg/day. When post-term pregnancy estriol level gradually falling, decreasing by approximately 12 percent for the week. 

There is individual variability in the concentration of estriol; reference level value, estriol for each given gestational age can range from 50 to 200% around the median. Therefore, the results obtained by the serial definitions are more reliable than results of single determinations. Constantly low estriol which is rapidly reduced is evidence of fetal suffering of the fetus. But, because the concentration of estriol experiencing diurnal and episodic variations, of course, it is recommended to compare the result with a certain level determined for the patient as the mean value or the highest value of the three previous results of determination of estriol. A decline of 40 percent more relative to this level is considered reliable.

In combination with other methods of examination of the fetus, serial estriol definition is used in the management of pregnancies complicated by diabetes, hypertension, with a prolonged gestational period, or when receiving data other methods of assessing fetal condition.

PROGESTERONE

Progesterone is a female steroid hormone, which is synthesized by the corpus luteum in non pregnant women. After fertilization, its main source of secretion is the placenta. It promotes proliferation of the uterine lining, facilitates implantation of the fertilized egg. After fertilization, the hormone reduces sensitivity of the uterus to the substances which cause its contraction activity and significantly contributes to the preservation of pregnancy. The progesterone is partially responsible for suppression of ovulation during pregnancy and development of mammary glands. Progesterone has anti-androgenic and anti aldosterone activity. Measurement of the concentration of progesterone in the blood is carried out to confirm or exclude ovulation during the menstrual cycle. Need serial sampling during the menstrual cycle. The test is used for monitoring patients in whom ovulation is induced with human chorionic gonadotropin, falcotron (luteotropin)–larem or clomifen; for the assessment of patients with threatening abortion; for diagnostics of a syndrome of a short luteal phase.
Normal content of progesterone in serum
	Age
	Level in serum, ng/ml

	The blood from the umbilical cord
	80 – 560

	Premature infants
	0.84 – 13.6

	Children of prepubertal period (1 - 10 years)
	0.07 – 0.52

	Puberty stage by Tanner:

	1. – men
	< 0.1 – 0.33

	       Women
	< 0.1 – 0.33

	2. – men
	< 0.1 – 0.33

	       Women
	< 0.1 – 0.55

	3. – men
	< 0.1 – 0.48

	      women
	< 0.1 – 4.5

	4. - men
	< 0.1 – 1.08

	      women
	< 0,1 – 13,0

	5. - men
	0,21 – 0.82

	      women
	0.1 – 9.5

	Women

	Follicle phase
	< 0.15 – 1.1

	Ovulation phase
	0.7 – 1.6

	Luteal phase
	1.5 – 22.6

	Menopause
	< 0.2

	I trimester of pregnancy
	16.4 – 48.6

	II trimester of pregnancy
	19.7 – 51.7

	III trimester of pregnancy
	25.3 – 91.4

	Men
	< 0.15
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The change in the concentration of progesterone during the 

normal menstrual cycle.
Until the end of the LH peak, the concentration of progesterone remains low. However, simultaneously with the peak of LH at mid-cycle, there is a slight but significant increase in the concentration of progesterone with next decrease. In parallel with estradiol the progesterone level begins to rise again in the second half of the cycle. This means that luteinisation completed. By the end of the cycle, the concentration of progesterone falls again and reaches the first, follicle phase, in which the influence of the corpus luteum is virtually nonexistent. This sharp decrease in the concentration of progesterone causes menstrual bleeding.
Diseases and conditions in which changes in the concentration of progesterone

	Increase concentration
	Decrease concentration

	Pregnancy
	The risk of miscarriage

	Tumors of the adrenal gland and testicles
	Syndrome persistent galactorrhea-amenorrhea

	Lipidcell tumor of the ovary
	Welcome emptily, dinoprost, traumaticin, estradiol, oral contraceptives

	Tecaluteinic cyst
	

	Molar pregnancy
	

	Horionepitelioma ovarian
	

	Drugs (progesterone and synthetic analogues)
	


17-OH-PROGESTERONE

17-OH-progesterone (17-OHP) is a steroid intermediate in the biosynthesis of glucocorticoids, androgens and estrogens. It is synthesized from progesterone and 17-α-hydroxypregnenolon. Secreted by the adrenal cortex, ovaries and testes, circulates in the blood as free and bound protein state. The half-life of 17 - OHP – a few minutes, it is metabolized by the liver and secreted into the urine in the form of pregnancy. 17-OHP in the hydroxylation of turning into cortisol.
Normal content of 17-OH progesterone in serum
	Age
	ng/ml

	Children
	< 0.77

	Premature infants
	< 5.6

	Girls before puberty
	< 1.0

	Boys before puberty
	< 1.1

	Girls puberty
	0.2 – 0.5

	Boys puberty
	0.1 – 0.3

	Men
	0.27 – 1.99

	Women

	Follicle phase
	0.15 – 0.7

	Luteal phase
	0.35 – 2.9

	Menopause
	< 0.7

	Pregnant
	2.0 – 12.0


Determination of 17-OHP in the blood plays a leading role in the diagnosis of adrenal-genital syndrome (AGS), which is accompanied by the overproduction of adrenal cortex hormones one group and a decrease in the secretion of the other. The basis of AGS is a hereditary deficiency of various enzymes involved in the biosynthesis of steroid hormones. There are several forms of AGS, clinical manifestations of which depend on the specific enzyme deficiency: 21-hydroxylase, 11-β-hydroxylase, 3-β-oxidehydrogenation, 17-hydroxylase. Common to all forms of AGS is a violation of the synthesis of cortisol, regulating the secretion of ACTH by feedback principle. The decrease of cortisol in the blood enhances the secretion of anterior pituitary ACTH, leading to hyperfunction of suprarenal glands, its hyperplasia and increased secretion of steroid precursors, which are synthesized from androgens. However, a large number of androgens are not able on the basis of feedback to reduce the release of pituitary ACTH. As a result, in the adrenal cortex accumulates an excessive number 17-OHP both because of the lack of its conversion into cortisol, and as a result enhanced his education.

The most frequently (80-95% of cases) reveal the insufficiency of 21-hydroxylase required for the conversion of 17-OHP 11-desoxycortisol in cortisol. Every third patient with this type of enzyme defect observed gross violation of the synthesis of cortisol and lack of aldosterone synthesis. It is expressed clinically in the syndrome of salt loss. The body cannot retain sodium, resulting in the loss of urine, dehydration, collapse. The death of children usually occurs in the first weeks of life.

Given the severity of the disease AGS, the impending death of children with the syndrome of salt loss, expressed genitals virilization of newborns with genetic female floors up to check them as boys, emerging challenges, further treatment and psychological problems, crucial problem of identifying heterozygous carriers of a mutant gene and conducting on this basis prenatal diagnosis of the fetus. Heterozygous men the probability of having an affected child is 25%. 

Prenatal diagnosis is based on identifying the 17-OHP in the amniotic fluid, because the adrenal glands of the fetus begin to function at 3-rd month of fetal development. Postnatal diagnosis is based on the determination of 17-OHP in the blood of the baby. High level of 17-OHP in the blood or amniotic fluid is indicative of the patient's AGS.

Less severe deficiency of 21-hydroxylase has a later clinical manifestations in puberty or later. In this clinical form of the disease increasing the level of 17-OHP in the blood is not as pronounced as in the classical form, and sometimes non-existent. However, its level increases sharply in 60 min after i/v injection of 0.25 mg ACTH.

The most important role in the diagnosis of AGS, due to a defect in 21-hydroxylase, play determination of 17-OHP, DHEA-C and testosterone in the blood and excretion of 17-CS with urine that can increase the rate of 5-10 times or more. 

An effective method of differential diagnosis is a test with dexamethasone. Before the test the patient’s blood is taken for determination of 17-OHP, and the day before the test daily urine is collected to determine 17-CS. Adults use 2 mg of dexamethasone every 6 hours after meals for 48 hours. After administration of dexamethasone re-draw blood and collect urine daily. If AGS test positive – level 17-OHPin the blood drops sharply and the excretion of 17-CS with urine is reduced by more than 50%. In tumors (Androsteroma, adrenoblastoma) the sample is negative, the dosage is not reduced or is reduced slightly.
GLOBULIN THAT BINDS SEX HORMONES

Globulin that binds sex hormones (GBSH), is a glycoprotein that is synthesized in the liver is highly active against binding of testosterone and 5 α-dehydroprogesterone and less active against binding of estradiol. It has a single site for binding steroid hormones, molecular weight of about 80000-100000 daltons and consists of two subunits of approximately equal size.

Of course in the circulating direction GBSH is in higher concentrations in women than in men, using a higher ratio of estrogens to androgens in women. For this reason, the concentration GBSH especially increases in late pregnancy and after estrogen administration. In turn, the reception of androgens leads to a decrease in the concentration of GBSH.

The circulating testosterone is primarily bound to proteins, mainly with GBSH, but also albumin and globulin cortisol binding globulin. Since changes in concentration of the protein-carrier may be affecting the concentration of testosterone in the circulation line, determine the level GBSH is a complementary test in determining the concentration of total testosterone. It is proved that the "free testosterone index" (FTI), calculated as the ratio of total testosterone to GBSH is a useful pathological indicator of androgen status in patients suffering from hirsutism.

A reduced level of GBSH is often defined when hirsutism, normal, acne and polycystic ovarian syndrome. Level GBSH may be slightly reduced in hypothyroidism, acromegaly, Cushing's syndrome and hyperprolactinemia. There is a tendency to reduce the level GBSH in obesity and after administration of androgens, especially testosterone and drugs such as danazol, which concurrent with androgens for binding to GBSH. Glucocorticoids and GH also lead to a reduction GBSH.

Increasing the level GBSH may occur with hyperthyroidism and cirrhosis of the liver. Describes various situations in which determined elevated levels GBSH, for example, during pregnancy. The increase of concentration sometimes observed after administration of estrogens, for example, when taking certain oral contraceptives, or as a consequence of the activation of hepatic enzymes such drugs as phenitoin.
EVALUATION OF THE RESULTS OF HORMONAL STUDIES OF THE ADRENAL GLANDS

For the diagnosis of diseases of the adrenal glands is important to the study of hormonal background, i.e. determination of the levels of cortisol, ACTH, 17-CS, 17-OCS, etc. in biological fluids. 

During the day the release of cortisol takes place in the pulsing mode and reaches the highest level in the early morning hours. Production of cortisol by the adrenal cortex activated in the fall of hormone levels in plasma, and in response to physiological stressors (e.g., hyperglycemia). As a self-test, the cortisol level is studied in the morning between 6.00 and 8.00. However, the normal level of cortisol (0.24-0.69 µmol/l) can be detected even in adrenal insufficiency. 

Hyperfunction manifests itself in different clinical syndromes. Hypersecretion of adrenal androgens leads to virilization; glucocorticoids – Cushing's syndrome; aldosterone – hyperaldosteronism (aldosteronism). These syndromes often have similar symptoms. Hyperfunction may be compensatory, as in congenital adrenal hyperplasia, or due to acquired hyperplasia, adenomas, and adenocarcinomas. Excessive amounts of adrenaline and noradrenalin is expressed in pheochromocytoma. 

Adrenal insufficiency (hypocorticism) – symptoms complex due to a decrease in the secretion of adrenocortical hormones. Most deficiency syndromes are caused by violation of the action of the hormones of the adrenal cortex. Hypofunction may be primary (direct dysfunction of adrenal cortex, as in Addison's disease), or secondary, associated with decreased secretion of ACTH. There are also tertiary and suprarenal failures caused by a violation of secretion of corticotropin-releasing hormone or other factors that stimulate the synthesis of ACTH. For many decades glucocorticoid function of the adrenal glands were investigated by using the daily excretion of 17-oxycorticosteroids urine (the reaction of the Porter-Silber). Despite the fact that 70-80% of the metabolites of cortisol are excreted relate to fractions 17-ketogenic steroids (cortol, cortolon), 17-OCS include cortisol, cortisone, 11-desoxycortisol and their tetra hydroforms. The normal level of 17-OCS excretion in adults ranging from 8,2 to 22 µmol (3-8 mg) per day. Despite the low diagnostic value of this study, the results continue to describe and in modern works. Even less informative is the assessment of the daily excretion of 11-oxycorticosteroids which fraction, except for cortisol and cortisone, corticosterone applies. The excretion of 11-OCS in the urine in norm is 25-830 nmol per day.
4.2 INSTRUMENTAL EXAMINATION OF THE ADRENAL GLANDS

ULTRASOUND

Ultrasound examination allows identifying adrenal tumors with a minimum diameter of 1.0 to 2.0 cm. ultrasonography with color Doppler scanning allows to identify topographic changes of the adrenal glands and the nature of the pathological process that caused their functional inferiority. But echography diagnostics of the adrenal glands is extremely difficult because of the peculiarities of their location, complexity, structure and diversity and ambiguity of interpretation of the ultrasound picture of these bodies. This is due to the fact that a significant part of the organic lesions of the adrenals are small in size. In addition, in some cases tumors of the adrenal glands are not accompanied by clinical manifestations of hormonal activity. The ultrasonic method in the diagnosis of aldosteroma is inefficient because of the small size of the tumor — they are visualized rarely as hypoechoic education of small size with clear smooth contours, homogeneous echostructure that shifted along with the kidney during respiration, capsule not seen. High sensitivity in the diagnosis of pheochromocytoma is ultrasound (over 90%) is defined as a rounded formation with a thickened capsule. The inner and outer contours of the capsule smooth, clear. The echogenicity of the tumor compared with liver parenchyma is reduced. The structure may be homo- or heterogeneous due to hemorrhage, necrosis and cysts. When a tumor becomes malignant, its contour becomes irregular, fuzzy, defined by invasion of the tumor into surrounding organs and tissues. Ultrasound corticosteroma is more oval shape, characterized by a thin capsule, the acoustic density in normal adrenal glands. Diagnostic ultrasound is significantly inferior to CT and magnetic resonance imaging in determining corticosteroma. The sensitivity of ultrasound, according to various authors, ranges from 40 to 75% and a specificity of 30%. 

When androsteroma, ultrasound helps to clarify the topographical relationship of the tumor with the kidney, aorta, vena cava inferior, spleen and liver that is necessary for choice of operational tactics. 

Ultrasound is also used for diagnosis of cysts of the adrenal glands. Form of cysts of the adrenal glands in most cases are rounded, contours equal, precise, structure homogeneous, and sometimes heterogeneous, hypoechogenic.
ARTERIOGRAPHY OF THE ADRENAL GLANDS

Arteriography allows us to identify the localization of an adrenal tumor and explore its blood supply from the point of view of the possibility of surgical treatment. For the angiographic diagnosis of tumors of the adrenal glands is used abdominal aortography, which can be supplemented with various types of selective arteriography if it necessary. Research carried out by percutaneous catheterization of the aorta through the femoral artery.
5. ASSESSMENT OF SEXUAL DEVELOPMENT

0 stage - the stage of birth is characterized by the presence in the body of a child preservation of maternal hormones, as well as a gradual regression of its activities of the endocrine glands, after birth stress is over. 

I stage - the stage of childhood (infantile). The period from one year to the first signs of puberty is seen as a stage of sexual infantilism, which has meant that during this period nothing happens. However, a slight and gradual increase in the secretion of hormones by the pituitary gland and gonads in this period, and this indirectly testifies to the maturation of diencephalic structures of the brain. The development of the gonads in this period is because inhibited gonadotropin-inhibitory factor secreted by the pituitary under the influence of the hypothalamus and other brain gland pineal. This hormone is very similar to gonadotropin on the structure of the molecule, and therefore easily and firmly connects to the receptors in those cells that are configured for sensitivity to gonadotropin. However, no stimulating effect on the gonads of gonadotropin-inhibiting factor. On the contrary, it blocks access to the receptors of gonadotropins. Such competitive regulation - typical technique used in the metabolic processes of all living organisms. The leading role in endocrine regulation at this stage belongs to thyroid hormones and growth hormone. Since 3 years of age, girls outperform boys in terms of physical development, combined with the higher content of growth hormone in their blood. Just before pubertate the secretion of growth hormone still increases, and this causes acceleration of growth processes - prepubertate growth spurt. External and internal sex organs develop unobtrusive, no secondary sexual characteristics. This stage ends with the girls 8-10 and boys 10 - 13 years. Although the boys are growing up at this stage is a bit slower than girls, most boys duration of this stage leads to the fact that when entering puberty in boys are larger than girls.

II stage - pituitary (beginning of puberty). By the beginning of puberty decrease in the formation of inhibitor of gonadotropin, as well as enhanced secretion of pituitary two important gonadotropins that stimulate the development of the gonads - folitropin and lutropin. The result is gland "wakes up" and begins active synthesis of testosterone. At this point, the sensitivity of the gonads to pituitary effects increases significantly and gradually establishes an effective feedback system, the hypothalamus-pituitary-gonads. The girls in the same period, the highest concentration of GH in boys the peak growth activity is observed later. The first external sign of the onset of puberty in boys is the increase the testicles, which just happens under the influence of pituitary gonadotropins. In 10 years of age these changes can be noted in one third of boys and at age 11 two thirds, and up to 12 years – almost in all. In girls first sign of puberty - breast growth, is often a little earlier the increase in the left gland. First, the glandular tissue can only be palpated, then bulges areola bump. The deposition of adipose tissue and the formation of a mature gland occurs in the later stages of puberty. This stage of puberty ends for boys at 11-12, and girls 9-10 years. 

III stage - the stage of activation of the gonads. At this stage, the influence of pituitary hormones on gonads increases and the gonads begin to develop in a large number of sex steroid hormones. At the same time increasing the gonads: in boys is reflected in a significant increase in the size of the testicles. In addition, under the total influence of GH and androgens boys much elongated in length, it also increases the penis, almost reaching 15 years of adult sizes. The high concentration of female sex hormones - estrogen in boys during this period can cause breast swelling, enlargement and increased pigmentation of the nipple area and areola. These changes are short-lived and usually pass without intervention a few months after the appearance. At this stage boys and girls is an intensive body hair pubes and the armpits. This phase ends in girls about 10years -11years of age, and in boys from 12 – 16 years. 

IV stage - the stage of maximum steroid genesis. The activity of the gonads reaches a maximum, the adrenal glands synthesize a large amount of sex steroids. The boys maintain a high level of GH, so they continue to grow rapidly, in girls, the growth processes are slowed down. Primary and secondary sex characteristics continue to develop: increased pubic and body hair, increased size of genitals. In Boys, at this stage there is a mutation (breaking) of the voice. 

V stage, the final phase of formation. Physiologically, this period saw the establishment of a balanced feedback between the hormones of the pituitary and peripheral glands. This stage begins in girls at 11-13 years, boys aged 15-17 years. At this stage completed the formation of secondary sexual characteristics. In boys is formation of the "Adams apple", facial hair, body hair, pubic male type, end of development of axillary body hair growth. Facial hair usually appears in the following order: upper lip, chin, cheeks and neck. This feature develops later than others and finally formed until 20 years or later. Spermatogenesis reaches its full development, the body of a young man ready for fertilization. The growth of the body at this stage almost stopping. The girls at this stage there is menarche. Actually, the first menstruation is for girls the beginning of the last, fifth, stage of puberty. Then within a few months, is becoming typical for women rhythm of ovulation and menstruation. Menstruation in most women lasts from 3 to 7 days and repeated every 24-28 days. Cycle is considered steady when menstruation occurs in the same intervals, the same number of days with the same intensity distribution. First menstruation can last 7-8 days, disappear for a few months, even a year. The appearance of regular menstruation is the evidence of puberty: ovaries produce ready to fertilize matured ovocytes. Body growth in length is terminated at this stage in 90% of girls. Describes the dynamics of puberty demonstrates that girls this process occurs abruptly and less extended in time than the boys. The process of puberty is different, and it is subdivided into certain stages, each of which develops specific relationships between the nervous system and endocrine regulation. These stages by anthropologist John Tanner, and studies of domestic and foreign physiologists and endocrinologists make it possible to establish which morphological and functional properties are characteristic of the body at each of these stages.
The stage of sexual development (by John Tanner)
	Stage 
	Sign
	The average age of onset of symptom, years

	Boys 

	TESTICLES

	1 
	A testicular volume < 4 ml, the long axis < 2.5 cm

	2 
	The increase in testes (4 ml in volume, the long axis is not less than 2.5 cm)
	11.5 (9.5—13.5) 

	3 
	The testicular volume of 12 ml (long axis 3.6 cm)
	14 (11.5—16.5) 

	PUBIC HAIR GROWS

	1 
	Absent 

	2 
	Rare, slightly pigmented hair at base of penis 
	12 (9.0—14.0) 

	3 
	Body hair extends to mons pubis; hair is dark, coarse, curls 
	13,1 (11.2—15.0) 

	4 
	Body hair on the adult type, but does not cover the crotch and inner thighs
	13.9 (12.0—15.8) 

	PENIS

	1 
	Prepubertate 

	2 
	The beginning of the increase of the penis 
	11.2 (9.0—13.4) 

	3 
	The increase in length and diameter 
	12.4 (10.1—14.6) 

	4 
	Further increase in length and diameter
	13.2 (11.2—15.3) 

	Pubertate accelerate growth

	Normal sexual development 
	9.5 (7.1—11.9) cm/year 

	Early sexual development (–2 s) 
	10.3 (7.9—12.5) cm/year 

	Delay of sexual development (+2 s)
	8.5 (6.3—10.7) cm/year

	Girls

	MAMMARY GLANDS

	1 
	Prepubertate 

	2 
	Nipples palpable; areola increased 
	10.9 (8.9—12.9) 

	3 
	Engorgement; areola continue to grow 
	11.9 (9.6—14.1)

	4 
	areola and nipple form a secondary mound above the surface of the gland
	12.9 (10.5—15.3) 

	PUBIC HAIR GROWS

	1 
	Absent 

	2 
	Rare, slightly pigmented hair mainly on labia 
	11.2 (9.0—13.4) 

	3 
	Body hair extends to Mons pubis; hair darkens, coarsens, and curls
	11.9 (9.6—14.1) 

	4 
	Body hair on the adult type, but does not cover the crotch and inner thighs
	12.6 (10.4—14.8) 

	Menarche 
	12.7 (10.8—14.5 

	Pubertate accelerate growth 
	11.5 (9.7—13.3) 

	Normal sexual development 
	8.3 (6.1—10.4) cm/year 

	Early sexual development 

(–2 s) 
	9 (7.0—11.0) cm/year 

	Delay of sexual development (+2 s)
	7.5 (5.4—9.6) cm/year 


s— standard deviation. 

THE STAGE OF SEXUAL MATURATION OF BOYS (TANNER)

Stage 1 - the penis, testes and scrotum of the baby. Body hair is absent. A testicular volume <4 ml, the longitudinal length of the testes <2,5 cm. 

Stage 2 - the increase of the testicles and scrotum, scrotal skin takes on a reddish color. Liquid few pigmented hairs at the base of the penis. The testicular volume 4 to 8 ml, the longitudinal length of the testes> 2,5 cm. 

Stage 3 - a further increase in testicles and scrotum, growth of penis length, pubic hair darker, twisted, but not beyond pubic hair. 

Stage 4 - further increase in testicles and scrotum - testicular volume of 10-20 ml, scrotum becomes brown in color. The increase in the length and thickness of the penis, a glans penis. The growth of the pubic hair in adults, hair is curly, dark but no growth of hair on the inner thighs. 

Stage 5 - the external sex organs in form and dimensions correspond to the organs of the adult body hair in all supra pubic region, on the inner thighs.
THE STAGE OF SEXUAL MATURATION OF GIRLS (ACCORDING TO TANNER)

Stage 1 - the mammary glands are not enlarged, coubertain, the diameter of the areola areolas <2 cm, nipples are not palpated. Pubic hair is absent (8-13 years). 

Stage 2 - thelarche - the beginning of the growth of the mammary glands, the breast engorgement, the breasts are palpated, areola > 2 cm adrenarche - the beginning of a pubic body hair, mostly on large labia (the hair is sparse, straight, little pigmented). Pubertate accelerate growth and weight gain (8-13 years). 

Stage 3 - further enlargement and tension of the mammary glands, increase in areola. Body hair extends to the pubic hair becomes dark, curled. The appearance of hair in the underarm area (9-14 years). 

Stage 4 - the nipple and areola form a secondary mound and protrude above the surface of the breast. Sexual body hair of the pubis and the labia majora in the female type without hair on the crotch and inner thighs. Perhaps the appearance of akne vulgaris, menarche (11-15 years). 

Stage 5 - Regular menstrual cycle. Secondary sexual characteristics of female type - full breast development, pubic hair extends to inner thighs. (12-17 years).
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Appendix 1

BASIC STANDARDS OF LABORATORY INDICATORS
1. General analysis of blood
	Figure
	Normal values

	
	men
	women

	Erythrocytes (RBC),х 1012/l
	4.0-5.0
	3.7-4.7

	Hemoglobin (HGB), g/l
	130-160
	120-140

	Hematocrit (HCT), %
	40-48
	36-42

	The average volume of erythrocytes (MCV), mkm3(fl) 
	75-96

	The average content of hemoglobin in the erythrocyte (MCH), pg
	27-31

	The average concentration of hemoglobin in the erythrocyte (МСНС), %
	33-37

	Reticulocytes, %
	0.2-1.2

	Leucocytes (WBC), х109/l
	4-9

	Platelets(PLT), х109/l
	180-320

	ESR, mm/h
	1-10
	2-15


Leucocyte formula
	Figure
	Normal values

	
	%
	х109/l

	Neutrophils

	Sticks
	1-6
	0.04-0.3

	Segment
	45-72
	2.0-5.5

	Eosinophils
	0.5-5
	0.02-0.3

	Basophiles
	0-1
	0.0-065

	Monocytes
	3-9
	0.09-0.6

	Lymphocytes
	18-40
	1.2-3.0


2. Urinalysis
	Color
	Straw-yellow

	Transparency
	Transparent

	The reaction of urine
	Slightly acidic or neutral

	Specific gravity
	1.008-1.026

	Protein
	0.033 g/l

	Glucose
	Missing

	Acetone, ketone bodies, bile pigments
	No

	Microscopy of sediment:

	Flat epithelium 
	A small number

	Renal epithelium 
	Missing in 0-5 in sight for women; 0-3

	Leukocytes
	the field of view for men

	Erythrocytes
	0-1 in field of view

	Cylinders hyaline
	1-2 in field of view

	Mucus
	A small number

	Bacteria
	No

	Salt
	A small number


3. Fecal
The number per day is 100-250 g

Consistency – ready (soft or hard)

Form – cylindrical

Color - Brown

Reaction – neutral or slightly alkaline

Mucus, blood – absent

Microscopy of feces:

Muscle fibers is absent or single digested without transverse banding

Connective tissue is missing

Neutral fat – no

Fatty acids – no

Soap – no

Vegetable fiber:

Digested – a single cell or cell group

Undigested – is contained in different quantities

Starch – absent

Iodine flora is missing

Mucus, epithelium – no

Leukocytes – there are no
4. The study of gastric secretion
Gastric juice:

Number per day – 2-3 l

Relative density – 1005

The reaction, pH of 1.6-1.8

Gastric contents on an empty stomach:

The amount of 5-40 ml

Total acidity is no more than 20-30 mmol/l

Free hydrochloric acid to 15 mmol/l

Pepsin mg 0-21%

The study of basal secretion:

The total number of contents collected in four portions over 60 min after the aspiration of serving on an empty stomach – 50-100 ml

Total acidity is 40-60 mmol/l

Free hydrochloric acid is 20-40 mmol/l 

Related hydrochloric acid 10-15 mmol/l

Debit-hour of hydrochloric acid of General – 1.5-5.5 mmol/hour

Debit hour free hydrochloric acid – 1.0-4.0 mmol/hour
Debit-hour of pepsin – 4-40 mg

The study stimulated gastric secretion (submaximal secretion):

Hour volume of juice 100-150 ml

Total acidity – 80-100 mmol/l

Free hydrochloric acid – 65-85 mmol/l 

Related hydrochloric acid 10-15 mmol/l

Debit-hour of hydrochloric acid of General – 8-14 mmol/h

Debit hour free hydrochloric acid and 6.5-12 mg/h

Debit-hour of pepsin – 50-90 mg

Microscopy of gastric contents on an empty stomach:

Starch grains – found isolated

Muscle fibers – no

Fat – no

Plant cells – no

An epithelium flat minor amount

Erythrocytes – are absent

White blood cells – a small amount, modified

Yeast – single

Sartini – no

Sticks of lactic acid fermentation do not exist
5. Duodenal sounding
Portion "A" (duodenal contents):

The count of 20-35 ml (1 ml for 1 min.)

Color – Golden yellow

Transparency – transparent

Relative density – 1007-1015

Reaction – slightly alkaline

Portion "B" (cystic bile):

Count – 30-60 ml 

Color – dark brown (olive)

Transparency – transparent

Relative density – 1016-1032

Reaction – alkaline

Portion "C" (bile from hepatic duct):

Quantity – 30 ml

Color – Golden yellow

Transparency – transparent

Relative density – 1007-1010

Reaction – alkaline

Microscopic examination of bile portions 

Portion A:

Epithelium – a small amount

Leucocytes – 1-2 f/vision

Mucus – a small amount

Cholesterol crystals and calcium bilirubinate – no

Sowing – sterile

Portion B:

Epithelium – a small amount

Leukocytes 2-3 in p/vision

Mucus – a small amount

Cholesterol crystals and calcium bilirubinate – single

Sowing – sterile

Portion C:

Epithelium – a small amount

Leukocytes 2-3 in f/vision

Mucus – a small amount

Cholesterol crystals and calcium bilirubinate – no

Sowing – sterile.
6. Fractional duodenal sounding

Phase I - the common bile duct: characterized by bile portions "A". Time allocation 10-20 min, 20 ml.

Phase II – closed sphincter of Oddi: duration 2-6 min, bile is absent.

Phase III – the bile portions "A" of the distal common duct: time allocation 3-5 min, the amount of 3-5 ml.

Phase IV – the portion "B": time allocation of 20-30 minutes, the amount of 30-50 ml.

Phase V - portion of the time allocation of 20-30 minutes, the amount of 10-30 ml.
7. Biochemical analysis of blood (main indicators)

Carbohydrate metabolism:

Glucose: 

blood







3.33-5.55 mmol/l
plasma






4.22-6.11 mmol/l
Glycated hemoglobin




4.5-6,1 %

Protein metabolism::

Total protein in serum 




65—85 g/l 
Albumin






40—50 g/l
Globulins:






20—30 g/l
α1







3-6 %

α2







5-8 %
β







9-13 %

γ







15-22 %

Seromucoid






0.13-0.2 un
Creatinine






50-115 mcmol/l
Urea







4.2-8.3 mcmol/l
Urinary acid: 


Men






214-458 mcmol/l

women





149-404 mcmol/l
Thymol test






0-5 un
Lipid metabolism:

Total cholesterol





3.9-5.2 mmol/l
HDLP-C






0.9-1.9 mmol/l
LDLP-C






up to 2.2 mmol/l
β-lipoproteins





35-55 un
Triglycerides





0.45-1.7 mmol/l
Pigment metabolism
Total bilirubin





8.5-20.5 mmol/l
Direct bilirubin





0-5.1 mmol/l
Undirect bilirubin





up to 16.5 mmol/l
Mineral metabolism
Sodium







135-152 mmol/l potassium







3.6-5.2 mmol/l
Total calcium






2.2-2.75 mmol/l
Ionized calcium






1.0-1.15 mmol/l
Magnesium







0.7-1.2 mmol/l
Phosphorus inorganic





0.81-1.55 mmol/l
Serum iron







12.5-30.4 mcmol/l
Total iron binding capacity of blood serum


50-84 mcmol/l
Ferritin:


men







15-200 mcg/l

women






12-150 mkg/l





Enzymes:

Aspartate aminotransferase



0.1-0.45 mcmol/(h х ml)

Alanine aminotransferase



0.1-0.68 mcmol/(h х ml)

Diastase






12-32 mg/(h х ml)

γ- glutamiltranspeptidase:


men






up to 800 nmol/ (s х l)


women





up to 580 nmol/ (s х l)

Alcaline phosphotase




up to 120 IU/l
Acid phosphotase 





up to 167 nmol/(s х l)

Lactat dehydrogenase




0.8-4.0 mcmol/(h х ml)

Creatin Phosphokinase 




24-170 U/l
MB-CPC






0-24 U/l
Coagulogramm:

Prothrombin time





12-20 sec
Prothrombin index





90-105%

Total fibrinogen





2-4 g/l
Fibrinogen-В





absent
APTT







35-50 sec
The clotting time of blood



5-10 min
Time of plasma recalcification



60-120 sec
Tolerance of citrate plasma to heparin

10-16 min
Appendix 2
NORMS OF MAIN HORMONAL INDICATORS
	Name
	Units
	The reference values

	Immunological studies

	Thyroid group

	Thyroid stimulating hormone
	mcIU/ml
	0.4 – 4.0 Pregnant 0.2-3.5

	Total-T3
	nmol/l
	1.3-2.7

	Free-T3
	pmol/l
	2.3-6.3

	Ceneral-T4
	nmol/l
	54-156 
Pregnant I trimester 100-209 
Pregnant II, III trimester 117-236

	Free-T4
	pmol/l
	10.3-24.5
Pregnant I trimester 10.3-24.5 
Pregnant II, III trimester 8.2-24.7

	Thyroglobulin
	ng/ml
	<56

	Thyroxin binding peptide
	nmol/l
	259-575.5

	Antibodies to thyroglobulin
	IU/ml
	<65

	Antibodies to thyreoperoxidase
	IU/ml
	<35

	Antibodies to receptors thyroid stimulated hormone
	IU/l
	<1.8 negative 
1.8 – 2.0 border 
>2.0 positive

	Reproductive group

	Follicle stimulating hormone
	mIU/ml
	Follicle phase – 2.8-11.3 
Middle of cycle – 5.8 - 21
Luteal phase – 1.2 – 9.0
Oral contraceptives - 0-4.9
Post menopause -21.7-153 
+ substitution therapy – 9.7-111.0
Men 0.7-11.1

	Luteinizing Hormone
	mIU/ml
	Follicle phase – 1.1-11.6
Middle of cycle - 17-77 
Luteal phase - 0-14,7 
Oral contraceptives - 0-8 
Post menopause – 11.3-40 
Men – 0.8 -7.6

	Prolactin
	mIU/l
	Women: 40.3 - 530 
Follicle phase -98-784
Middle of cycle 134 - 975
Luteal phase - 104 - 848
Pregnancy I trimester. 68-912
Pregnancy II trimester 276-3519
Pregnancy III trimester 276-6742
Men - 53 – 360

	Testosterone
	nmol/l
	Men: 
20-49 years  8.5-55.5; 
>50 years – 6.3-26.8; 
Women 0-2.8;
Oral contraceptives – 1.9-2.5
Pregnancy I trimester - 1-8; 
II trimester. - 1-6.9; 
III trimester - 1-6.6; 
Postmenopausal - 0-2.6

	Free testosterone
	pg/ml
	Men: М=16 (5.5-42)
Women М=1.3 (0-4.1)

	Estradiol
	pmol/l
	Follicle phase 0-587 
Middle of cycle 124-1468 
Luteal phase 101-905
Postmenopausal <110 
Men 0-206

	Progesterone
	nmol/l
	Follicle phase - 0-3.6
Middle of cycle – 1.52-5.46
Luteal phase – 3.02-66.8
Oral contraceptives – 1.08 -3.0
Pregnancy I trimester 29.6-105.6
Pregnancy II trimester 93.8-159
Pregnancy I trimester 264.6-508.8 
Postmenopausal 0-3.18 
Men 0-2.4

	Globulin that bind sexual hormones
	nmol/l
	Men: 13-71 
Women 18-114

	Suprarenal hormones

	Dehydroepiandrostenon
	mcmol/l
	Women 0.9 – 11.7 
Pregnancy I trimester 3.1-12.5 
Pregnancy II trimester 1.7-7 
Pregnancy III trimester 0.86-3.6 
Men: 2.2 – 15.2

	17 ОН-progesteron
	ng/ml
	Children 1-12 years 0.07-1.2 
Men 0.5-2.4 
Women 
Follicle phase 0.2-1.2; 
Luteal phase 1.0-3.1; 
Menopause 0.2-1.3; 
Pregnancy I trimester 1.3-3.0; 
Pregnancy II trimester 2.0-5.0; 
Pregnancy III trimester 5.0-8.3

	Cortisol
	nmol/l
	Till noon 138 - 690, 
After noon-0.5 of morning content

	Nephrines in diurnal urea
	mcg/24 h
	Metanephrine <350 mcg/24 h 
Normetanephrine <600 mcg/24 h

	Nephrines in blood plasma
	pg/ml
	Normetanephrine <200 
Metanephrine <90

	Catecholamine’s (adrenalin, noradrenalin, dopamine) blood/urea
	 
	In blood:
adrenalin – up to 100 pg/ml
noradrenalin – up to 600 pg/ml
dopamine – up to 100 pg/ml
In urine
adrenalin – up to 20 mcg/db
noradrenalin – up to 90 mcg/db
dopamine – up to 600 mcg/db

	Pituitary hormones

	Adrenal corticotropine hormone
	pg/ml
	0 – 46

	Grows hormone
	ng/ml
	0.06 – 5.0

	Diabetology

	С-peptide
	ng/ml
	0.9-4.0

	Immune reactive insulin
	mcIU/ml
	4.3-15.3

	Microalbuminuria
	mg/24 h
	0-25

	Other

	Parathyroid hormone
	pmol/l
	1-17 – 1.26-10,0 
18-22 – 1.3-7.6 
23.-70 – 1.0-7.9 
71-94 – 0.5-12.0

	Insulin like grows factor I
	ng/ml
	Adults 55-358

	Calcitonin
	pmol/l
	Men 0 – 5.33 
Women 0 – 3.36

	Biochemical data

	Glucose
	mmol/l
	Adults 3.5-5.9
Newborns:
1 day 0.33-3.3
5 day 0.72-4.2
Children:
1-2 years 1.8-6.2
3-4 years 2.9-5.4
5-6 years 3.8-5.5

	Fructozamine
	mcmol/l
	Up to 285

	Glycated hemoglobin
	%
	Adults 3.8-6.2


Appendix 3

THE PROTOCOL OF ANALYSIS OF THE ELECTROCARDIOGRAM (ECG)
Components of the ECG:
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At norm: 

the width of Р wave< 0.11, 
, duration of PQ interval 0.12‑0.20
the width of Q wave < 0.04, depth of Q wave no > ¼ than amplitude of R wave, 

duration of QRS no > 0.10, 

QT interval 0.35‑0.45
Plan of ECG description:

1. Rhythm (the source of the rhythm)__________________________, (normality)_____________________.

2. Frequency of heart beats* _________________ / minute.

* The formula for determining heart rate frequency:

Heart rate = 60:( R-R in mm х 0,02) at speed 50 mm/sec
Heart rate = 60:( R-R в mm х 0,04) at speed 25 mm/sec
3. Deviation of electrical heart axle _______________________________.

4. Duration of intervals:  PQ = ____.
, QT = ____, QRS = ____
5. Signs of hypertrophy of individual chambers of the heart:
Left atrium hypertrophy ____________________________(signs on ECG)

Left ventricle hypertrophy _____________________________(signs on ECG)

Right atrium hypertrophy ___________________________(signs on ECG)

Right ventricle hypertrophy ____________________________(signs on ECG)

**: Signs of myocardial ischemia, acute myocardial infarction, the presence of the scar _________________________________________________________________

**. If we are talking about acute myocardial infarction, you must specify the localization and stage of the infarction.
6. Arrhythmias (describe)__________________________________________

7. Disorders of conduction (describe) ____________________________________

Conclusion (to formulate) ____________________________________________

________________________________________________________________________________________________________________________________________

Appendix 4

EXAMPLES OF PRESCRIBING

1. Rp: Tab. “Glucofage” 0.5
D.t.d. N.30.

S. 1 tab. 2 a day after meal.

2. Rp: Tab. Glimepiridi 0,002 N.20

D. S. 1 tab. At morning before breakfast.
3. Rp: L-thyroxini 0,000025
D. t. d. N.20 in tab.

S. 1 tab. before breakfast.

4. Rp.: Pituitrini 1 ml (5 ED)

D.t.d. N.12 in ampullis

S 1 ml 1 a day subcutaneously.
5. Rp.: Insulini Glargini 3 ml (а 100 ED — 1ml)

D.t.d. N.5 in cartr.

S. 20 IU 1 once a day subcutaneously.
6. Rp: Tab. «Corteff» 0.01 

D.t.d. N.50. 

S. 4 tab. at morning and 2 tab. after meal. 

7. Rp.: Sol. Glucosae 5 % - 200,0

D.t.d. N 5.

S. Intravenously.
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