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PREFACE

Laureate of the State Prize of Ukraine
in the field of Science and Technology,

Honored Doctor of Ukraine,
Doctor of Medical Sciences, Professor,

Rector of the Poltava State
Medical University

Vyacheslav Zhdan

Dental therapy was combined with
maxillofacial surgery in the 20s of the
twentieth century, leading to the emergence of a completely new specialty of
«Dentistry», which combined the study and treatment of lesions of the teeth, or-
gans of the oral cavity, face, jaws and neck. At the same time, there is a need for
the training of a new specialist with higher medical education – a dentist,who
has deep knowledge of theoretical disciplines that allow from a scientific stand-
point to study diseases of the maxillofacial area and reasonably use treatment
methods of dental patients. For this purpose, institutes and faculties were organ-
ized to train specialists of the highest qualification category of dentists. Dentistry
as a science and branch of practical medicine has become on a par with other
medical specialties.

The curriculum for the training of a dentist provides for the study of all clinical
disciplines along with the basic theoretical disciplines (chemistry, physics, biol-
ogy, physiology, biochemistry, pharmacology, etc.). The future dentists study ther-
apy and surgery, skin and nerve diseases, endocrinology, diseases of the ear, throat
and nose, etc. A specialist with a broad theoretical and clinical outlook has been
forming due to such training.

I hope that the textbook «Endocrinology in Dental Practice», the publication
of which dedicated to the 100th anniversary of the Poltava State Medical 
University, will take rightful place among other specialized publications and will
certainly improve the training of dentists.
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AUTHORS’ NOTE

The publication of this manual is based on the need for a strong link in the teach-
ing of the main subjects of the medical profession: dentistry and endocrinology. The
curricula of these disciplines provide for the teaching of disorders of neuroendocrine
regulation of the body, which are directly related to dentistry. Unfortunately, it is
given very little time in the curriculum to study the manifestations of endocrine
pathology in the oral cavity. Additionally, in existing textbooks (A. Nikolishin et al.,
2012; A. Borisenko et al., 2018) and monographs (N. Danilevsky et al., 2001;
I. Mashchenko, 2003) we did not find a proper reflection of the features of clinical
manifestations of major endocrine diseases in dentistry.

Oral manifestations are often the first sign of general pathology, including en-
docrine disorders. This emphasizes the need for a thorough interdisciplinary link
between curricula and teaching subjects at the Faculty of Dentistry.

The main focus is usually on the the manifestations of the connection between
diseases of periodontal tissues and type 2 diabetes mellitus at the dentist appoint-
ment. Other pathology of the endocrine system is not so common, but is of great
practical importance in the diagnosis of symptomatic oral lesions in case of somatic
pathology.

The functions of neuroendocrine regulation of patients should be considered in
the diagnosis of dental diseases. The dentist performs analysis and synthesis of the
identified clinical and laboratory symptoms after a thorough clinical and laboratory
examination of patients. Thus, the external and internal aspect of the disease is
taken into account, using the main approaches: primary (self-acting) or secondary
(symptomatic) lesion (disease) of organs of the oral cavity.

Symptomatic lesions of organs of the oral cavity (mainly periodontal tissues and
oral mucosa) occur in case of somatic pathology (gastrointestinal tract, nervous,
cardiovascular and endocrine systems, infectious diseases, blood diseases, etc.).

If necessary, the dentist involves other specialists in the consultation (gastroen-
terologist, endocrinologist, hematologist, infectious disease doctor, etc.). They usu-
ally prescribe additional clinical and laboratory examination, make the final diag-
nosis and prescribe comprehensive treatment together with the dentist.
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When examining patients, the dentist usually pays attention to the general con-
dition of the patient (possible hypothermia, excessive physical or mental stress, lack
of sleep, eating junk food, etc.), which usually leads to a decrease in the body's im-
munological reactivity and the appearance of auto-infectious diseases. Among
them, fungal and necrotizing ulcerative stomatitis are directly related to endocrine
pathology.

The authors of the manual aimed to emphasize the importance of studying en-
docrine pathology in dental practice. The manual presents the main endocrine dis-
eases related to dental pathology.

We hope that our work will help future dentists and interns to obtain occupational
skills.
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І. THE ENDOCRINE SYSTEM. 
HORMONES AND MECHANISM 
OF THEIR ACTION 

«Physician has to know too much about the patient taking into account
a great amount of circumstances and reasons to prescribe a correct
treatment. He has to know the physical well-being of the patient, his
character and manners, his inclinations, his actions his ideas and con-
ception even… he has to know the causes of diseases, its symptoms, the
onset of disease, the course of critical days of disease;with regard to the
medicine he has to know its weigh, strength, origin, type, way of prepar-
ing, and expiration date. And all these elements he must be able to dose
and combine»

Michel de Montaigne «Experiences of Wise Man»

Endocrinology is a science, which comprises the study of the development, the
structure and the functions of endocrine glands, as well as biosynthesis, the mecha-
nism of action and metabolism of hormones in the organism, hormone secretion in
health and dysfunction of endocrine glands, and the diseases of endocrine system.

The glands of internal secretion produce hormones and release them into the
blood. These hormones have definite influence on the metabolism, changing the
function of the whole organism or separate organs and systems. Thus, the main task
of the endocrine system is to coordinate the functioning of organs and systems,
which carried out in close interaction with the central nervous system. Therefore,
it is more correct to say about a neuroendocrine regulation and neuroendocrine
system of the human organism. 

The endocrine system is composed of:
• hypophysis (pituitary gland), 
• thyroid gland, parathyroid glands,
• insular apparatus of pancreas, 
• adrenal medulla and adrenal cortex, 
• testicles, ovaries, 
• epiphysis, 
• thymus.

8 The endocrine system. Hormones and mechanism of their action 
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10 The endocrine system. Hormones and mechanism of their action 

Functional activity of the endocrine system depends on:

• An ability of endocrine glands to produce the necessary amount of hormones; 
• A state of target tissues (target tissue is a tissue, which is sensitive to the action

of the definite hormone and it responses on this action by a specific biological
effect);

• The ability of target tissues to react to the corresponding hormone is deter-
mined by the presence of receptors, which interact with this hormone.

The endocrine function of an organism is provided with systems, 
which include:

– Endocrine glands that secrete hormones;
– Hormones and different ways of their transport;
– Appropriate organs or target tissues that respond to the hormonal action.

At present there are the following variants 
of hormonal action:

• Hormonal action, meaning that the action is at long distance from the place
of formation;

• Neurocrine or neuroendocrine action, when hormone, releasing from nerve
endings, functions as neurotransmitter or neuromodulator, i.e. hormone acts
as a substance which changes (usually intensifying) the action of neurotrans-
mitter;

• Isocrine or local, action, when the chemical agent, synthesized in one cell,
has an effect on the cell which is located in close contact with the first one.
Releasing of this agent occurs into intertissue liquid or blood;

• Paracrine action is a type of the isocrinal action but hormone forming in one
cell enters into intertissue liquid and has an influence on some cells, located
near it;

• Autocrine action, when hormone releasing from the cell has definite influence
on the same cell, changing its functional activity.

Depending on the chemical composition, hormones are divided into: 

– Albuminous (protein) hormones are adrenocorticotropic hormone (ACTH),
somatotrophic hormone, melano-stimulating hormone (MSH), prolactin, parathy-
roid hormone, calcitonin, insulin, glucagon, thyrotropic hormone (thyroid-stim-
ulating hormone) (TSH), follicle-stimulating hormone (FSH), luteinizing (inter-
stitial cell-stimulating) hormone (ICSH), and tyroglobulin;

– Steriod hormones are corticosterone, cortisol, aldosterone, progesterone,
estradiol, estrone, estriol and testosterone;

– Amino-acid derived hormones are adrenalin, noradrenaline (norepinephrine),
thyroid hormones (triiodothyronine, tetraiodthyroxin). 
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Hormones realize their biological action combining with receptors. Receptors
are informational molecules, which transform the hormonal signal into hormonal
activity. At present there are approximately 60 hormonal receptors. More than half
of them are localized on the cell membranes. These are receptors to peptide hor-
mones. Steroid hormones and amino acid derived hormones interact with intra-
cellularly located receptors (cytoplasmic and nuclear) (Fig.1.1).

Biological effect of hormones Interacting with receptors, localized on a plas-
matic membrane, realizes with the collaboration of «secondary messenger»: cyciic
adenosine monophosphate {adenosine phosphon'c aciw (CAMP) – adrenocorti-
cotropic hormone (ACTH), thyroid-stimulating hormone (thyrothropin, TSH),
follicle-stimulating hormone (FSH), luteinizing hormone, melano-stimulating
hormone (MSH), vasopressin (antidiuretic hormone), parathyroid hormone,
adrenalin and others; ionized caicium (Са++) – oxytocin, noradrenaline (norep-
inephrine) and others; «secondary messenger» is unknown – somatotro hic hor-
mone, prolactin ( actotropin), insulin and others.



12 The endocrine system. Hormones and mechanism of their action 

The functions of neuroendocrine regulation of the patient’s organism must be
considered in dental practice. The dentist performs analysis and synthesis of the
identified clinical and laboratory symptoms after a thorough clinical and laboratory
examination of patients. Thus, the external and internal aspect of a disease is taken
into account, using the main approaches: primary (self-acting) or secondary
(symptomatic) lesion (disease) of organs of the oral cavity.

Symptomatic lesions of organs of the oral cavity (mainly periodontal tissues
and oral mucosa) are found in case of the internal medicine deseases, infectious
diseases, blood diseases, endocrine pathology.

Therefore, sometimes a dentist involves other specialists in the consultation
(gastroenterologist, hematologist, endocrinologist, infectious disease specialist,
etc.). If necessary, they prescribe additional clinical and laboratory examination,
which includes the clarifying of the endocrine system functions.

When examining patients, the dentist takes into account possible diseases of
organs the oral cavity in case of endocrine disorders (thyroid gland – lesions of
periodontal tissues and oral mucosa; parathyroid glands – non-carious dental le-
sions, etc). It is necessary to pay attention to the general condition of the patient
(colds with hypothermia, excessive physical or mental stress, lack of sleep, eating
junk food). It is possible the appearance of auto-infectious diseases of the oral mu-
cosa with a decrease in the immunological reactivity of the body such as herpetic
stomatitis, fungal stomatitis, necrotizing ulcerative gingivo-stomatitis, etc. A de-
tailed analysis of the identified symptoms will help in the differential diagnosis and
treatment of patients, both dental and endocrinological specialization.
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2. STRUCTURE AND FUNCTIONS 
OF ORGANS OF THE ORAL CAVITY

They are separated by fissures into which the ducts of the protein glands open.
The oral cavity (cavum oris), or mouth (os), is bounded in front and at the sides by
the lips and cheeks, on top by a hard and soft palates, below by the floor of the
mouth (Fig. 2.1). The oral cavity is divided into two sections: the vestibule and the
oral cavity proper. The vestibule (vestibulum oris) is the area bounded by the lips,
cheeks (outside) and teeth, gums (inside). The oral cavity opens outwards through
the rima oris (foramen oris). The oral cavity proper (cavum oric propria) occupies the
space from the teeth to the entrance to the pharynx.

Teeth (dens) are located in the alveoli of the jaws. Teeth are organs that consist
of hard tissues (enamel, dentin, cementum) and tooth pulp. Tooth development is
conditionally divided into 3 stages (periods):

– tooth germ period;
– the period of their formation and differentiation;
– period of tooth tissue formation (tooth histogenesis).
There are temporary, variable and permanent occlusion of teeth. The temporary

occlusion is represented by 20 teeth that differ from the permanent ones in size,
shape and colour.

Variable occlusion is characterized
by the simultaneous presence of tem-
porary and permanent teeth.

Permanent occlusion includes 32
teeth. Each tooth is in contact with two
adjacent teeth and two antagonists, ex-
cept for the lower central incisors and
the upper third molars. When teeth
come together, the upper incisors over-
lap the lower ones by 1/3 of the height
of their crowns, the cutting edges of
the lower incisors are in resting contact
upon the dental tubercles of the palatal
surface of the upper incisors; buccal Fig.2.1. Oral cavity



tubercles of the upper lateral teeth overlap the corresponding tubercles of the lower
teeth; the upper canines are trapped between the lower canines and the first pre-
molars during occlusal contact. The mesio-buccal tubercles of the first upper molars
are placed in the countersinks between the buccal tubercles of the lower first molars. 

The described signs correspond to an orthognathic occlusion which is a sample
of normal range.

There are 20 teeth in the temporary occlusion: premolars and third molars are
absent. The anatomical formula of the temporary occlusion is 2.1.0.2; that means

2 incisors, 1 canine, 2 molars are
placed on each side of both the
upper and lower jaws. Anatomi-
cal formula of permanent occlu-
sion of teeth: 2.1.2.3, that means
2 incisors, 1 canine, 2 premolars
and 3 molars.

Teeth of temporary and perma-
nent occlusion have a crown, a root
and tooth neck (Fig. 2.2).

The enamel cap ends at the
tooth neck and the cementum
covering the root begins. In the
area of the tooth neck, a circular
ligament is attached, the fibers of
which are intertwined on the op-
posite side into the alveolar bone
and gums, and are sent to the
necks of adjacent teeth.

Inside the tooth is filled with
pulp, it is divided into coronal
pulp and radicular pulp. The root
canal ends with a narrow apical
(apical) foramen in the root apex.

Tooth crowns have several
surfaces. In the group of anterior (front) teeth there are vestibular, lingual and flank
surfaces, one of which faces toward the midline and is called the mesial (medial)
surface, and the other one – external – is called the distal (lateral) surface. The
convergence line of the labial and lingual surfaces forms the tooth cutting edge.
There are buccal, lingual, flank and masticatory surfaces in the group of premolars
and molars.

Each tooth has anatomical features allowing to determine its group affiliation.
This is primarily the shape of the crown, the cutting or masticatory surface and

14 Structure and functions of organs of the oral cavity

Fig.2.2. Tooth structure (scheme):
1 – crown; 2 – tooth neck; 3 – root; 5 – dentin; 

6 – pulp; 7 – gums;
8 – periodontal ligament; 9 – bone tissue 

of the alveolar process



the number of roots. Along
with this, there are signs of the
tooth belonging to the right or
left side of the jaw: the sign of
the crown angle, crown’s cur-
vature sign and the root sign
(Fig. 2.3).

The sign of the crown angle is
that the medial surface and the
tooth cutting edge of the inci-
sors and canines form a sharper
angle than the angle formed by
the tooth cutting edge and the
lateral surface.

The sign of the crown curva-
ture is that the greatest convex-
ity of the vestibular (labial, buc-
cal) surface is more medial.

The sign of the root is that the
roots of the incisors and ca-
nines deviate in the posterolat-
eral direction and roots of pre-
molars and molars deviate in the posterior direction to the longitudinal axis of the
root.

Clinical and anatomical features of the structure must be taken into account
during the preparation of carious cavities and the restoration of the anatomical
shape (structure) of the tooth. In addition, modern dentistry requires a doctor's
knowledge of odontoglyphics – the relief of teeth (tubercles, ridges, fissures, pits),
which must be taken into account in case of a tooth filling, dental restoration, as
well as in the prevention of caries by sealing fissures.

Unlike permanent teeth, temporary ones have a smaller size, more pronounced
width of crowns compared to their height, bluish color. In the dental neck region,
the edge of the enamel is slightly thickened, emerged in the form of a roller. In the
alveolar arch, the temporary teeth are located more vertically, due to the location
behind their roots of permanent ones. There is no group of premolars in the tem-
porary teeth.

Dentin is the basic mass of permanent teeth. It is covered by enamel in the coronal
region and by cementum in the root area. Inside the tooth has a chamber filled with
pulp. The pulp chamber passes into the root canal, which ends with an apical fora-
men. Blood vessels and nerves penetrate into the pulp through it. The tooth root is
attached to the wall of the alveoli by periodontal fibers. In the area of the dental
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a – the sign of the crown angle; b– the sign 

of the crown curvature; c – the root sign

Structure and functions of organs of the oral cavity

a c

b



neck, the tooth is tightly covered by the gums, which gradually advance to the alve-
olar process of the jaw.

Enamel is the most mineralized tissue of the body. It contains 96-97% of mineral
salts. The thickness of the enamel varies depending on the tooth shape and the lo-
cation on the crown. It reaches the greatest thickness (up to 2-2.5 mm) on the cut-
ting edges of the anterior teeth and tubercles of premolars and molars. In the area
of fissures, the thickness of the enamel is much thinner – 0.5-0.65 mm; the thickness
of the enamel is in the range of 0.1-0.3 mm in the area of the tooth necks; it is
translucent, the colour intensity depends on its thickness and dentin, varying from
yellow-white to gray; the colour intensity increases in the direction of the tooth
neck.

Enamel has the largest amount of calcium phosphate (up to 90%) from among
mineral salts, less of calcium carbonate (about 4%), calcium fluoride and magne-
sium phosphate.

In addition to minerals, enamel contains a small amount of organic substances
such as proteins (58%), lipids (42%) with a small amount of lactate ions, sugar and
citrate.

Enamel prisms (Gunther-Schreger strips, Retzius lines) are the main structural
components of tooth enamel.

Dentin (dentinum, substancia eburnea comes from the Latin ebur, meaning
«ivory») is the largest part of the tooth mass. It is a hard tissue located between the
pulp and the enamel. Dentin resembles coarse fiber bone tissue in its properties and
structure, but differs from it by greater hardness, absence of cells and blood vessels.
The cells that form dentin (odontoblasts or dentinoblasts) in a fully formed tooth
are on the periphery of the pulp.

The dentin of permanent teeth is pale yellow and partially (by 30-50%) trans-
parent. It is quite hard, more elastic than enamel, which ensures its amortization
and stability.

Dentin consists of 70% inorganic, 20% organic substances and 10% water. The
main inorganic compounds of dentin are hydroxyapatite and in small quantities -
calcium fluoride (fluoroapatite), calcium carbonate, magnesium and sodium. The
organic part of dentin consists of 82% collagen type 1 and 18% non-collagen, in-
cluding glycoproteins and glycosaminoglycans. Chondroitin sulfuric acid predom-
inates among glycosaminoglycans, phosphoprotein is the main non-collagenous
protein of dentin.

Predentin is a thin non-mineralized or weakly mineralized layer located between
the odontoblasts of the pulp and mineralized dentin (Fig. 2.4). Dentinal tubules
pass through it. With age, predentin turns into mineralized dentin under the influ-
ence of remedies and hard tissue damage. Secondary dentin is formed throughout
life due to the predentin layer; tertiary dentin is synthesized under the influence of
stimuli or medical agents.

16 Structure and functions of organs of the oral cavity



Dentin that formed during
dentinogenesis is called primary
or developmental dentin. After
teething, secondary dentin is
deposited throughout life. It is
formed more slowly, collagen
fibers and dentinal tubules in it
are tortuous. Under the action
of stimuli (abrasion of hard tis-
sues of teeth, caries, therapeutic
agents, etc.), tertiary dentin is
formed; its most intensive for-
mation is observed in the pro-
jection of the stimulus action.
Secondary and tertiary dentin
are separated by a demarcation line. Collagen fibers and tubules are tortuous in the
tertiary dentin, there are areas completely devoid of dentinal tubules, sometimes
odontoblasts are found in the structure of tertiary dentin (Fig. 2.5). The tertiary
dentin is also called irregular dentin due to the tortuosity of the fibers and tubules.

The chemical composition of the hard tooth tissues is not constant. It is affected
by local stimuli, functional and pathological changes in the body. As a rule, the
mineralization of the hard tooth tissues increases with age, their colour changes
due to the accumulation of tissue pigments, often yellowish and brown tinge.

The mineralization of the hard tooth tissues largely depends on the ability of in-
organic and organic substances to penetrate into the enamel and dentin. This
process is determined by such a
property of enamel and dentin
as permeability. The permeabil-
ity of enamel to high molecular
weight organic compounds is
associated with the presence of
enamel plates (lamellae) and
fascicles containing increased
amounts of organic substances.
Organic and inorganic sub-
stances penetrate into enamel
through these structures as a
part of dental liquor.

Dental liquor is an intercel-
lular fluid that penetrates from
the pulp through the dentinal

17Structure and functions of organs of the oral cavity

Fig.2.5. Longitudinal section of the tooth:
а – secondary dentin; b – tertiary (irregular) dentin; 

c – pulp in a state of chronic inflammation
(by Yu.P. Kostylenko and co-authors)

Fig.2.4. Longitudinal section of the tooth:
а – dentin; b – predentin; c – tooth pulp

(by Y.P. Kostylenko and co-authors) 
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18 Structure and functions of organs of the oral cavity

tubules at a rate of 0.1 mm / h (in enamel) and 4 mm / h (in the dentinal tubules).
Liquor contains calcium (92 mg / L), phosphorus (42 mg / L, chlorides (27.7 mg
/ L), blood plasma proteins, vitamins, hormones, enzymes; the main function of
the liquor is trophic. Parotin (hormone of the salivary glands) accelerates the flow
of the liquor and increases its caries static effect; slowing down the movement of
this fluid causes a cariogenic situation.

Tooth pulp is a connective tissue formation, which is characterized by the pecu-
liarities of the cellular composition and structure of the basic substance; it fills the
tooth cavity, gradually passing in the area of the apical foramen in the periodontal
tissue. The pulp located in the coronal part of the tooth cavity (pulp chamber) is
called coronal, the pulp in the root canals is called radicular pulp. Coronal and
radicular pulp have some structural differences.

Pulp is a loose connective tissue with a specific cellular composition, some fea-
tures of the intercellular substance, a dense network of blood vessels and nerve fibers.
The peculiarity of its structure is that along with the cellular elements there is a large
number of basic substance, collagen and precollagen (argyrophilic) fibers; elastic
fibers in the pulp are not detected. Specific cells of the pulp are odontoblasts, fi-
broblasts, poorly differentiated cells, macrophages, which are typical for both the

pulp and the connective tissue of other
organs. There are three layers of pulp
cells: 1) peripheral, or odontoblastic
layer; 2) intermediate (cambial) and 3)
central.

Periodontium is a complex of tissues
surrounding the tooth. It includes the
gums, root cementum, periodontal lig-
ament and alveolar bone (Fig. 2.6).

The gums are formed by the epithe-
lium and connective tissue in which
the microvascular network is located.
They cover the alveolar processes of
the jaws and cover the tooth necks.
The gums are fixedly connected to the
periosteum due to the absence of the
submucosal base. The mucous mem-
brane is mobile in the area of the alve-
olar processes of the jaws, it is a tran-
sitory fold. The edge of the gums,
which fills the gaps between the teeth
on the oral and vestibular sides, forms
the oral and vestibular interdental

Fig.2.6. The structure of periodontal tissues
(scheme):

а –gingival papilla; b –marginal (free) part 
of the gums;

c –alveolar part of the gums; d – periodontal
ligament ; e –alveolar bone;

g – root cementum

a

b

c

d
e

g
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papillae; the latter are connected by the interpapillary septum. The gums are cov-
ered with a stratified squamous epithelium. The epithelium of the gingival margin
has signs of keratinization and a thin corneous layer. Anatomically, there are three
areas in the gums: gingival (interdental) papillae, marginal (boundary) and alve-
olar areas.

The connective tissue of the gums is 60% composed of collagen fibers. Vessels,
nerves and intercellular substance make up about 35%, 5% – fibroblasts, granu-
locytes, lymphocytes and other cells. The intercellular substance of the gums pro-
vides tissue trophism. The basis of its matrix are glycoproteins and proteoglycans.

The gingival margin, located around the tooth neck and facing the enamel sur-
face, is called sulcular, it occupies a strip 0.5-2 mm wide from the cementoenamel
junction to the edge of the gums, forming a gingival sulcus; epithelial cells of this
segment connect with the dental pellicle, forming a connective epithelium. Vio-
lation of its integrity gives rise to the formation of periodontal pockets. The ep-
ithelium of the sulcular part of the gingival mucosa is devoid of a layer of keratinous
cells, which significantly increases its permeability and regenerative capacity. The
migration of leukocytes into the gingival sulcus is a protective mechanism in the
fight against plaque microorganisms.

The blood supply to the gums is provided by the subperiosteal branches of the
sublingual, submental, facial, greater palatine, suborbital and posterior superior
alveolar arteries. The microvascular network of gums has anastomoses with vessels
of other periodontal tissues, which is used in practical dentistry for the absorption
of drugs.

The lymphatic network of the gums is represented by small lymphatic capillar-
ies, from which the lymph enters the wider lymphatic vessels.

Periodontal nerve receptors respond to pain, touch and pressure. They end with
the neuron processes of the crescent-shaped ganglion.

Cementum is a calcified tissue that covers the surface of the tooth root, some-
times small cervical areas of enamel. It has much in common with bone tissue, but
does not contain blood, lymphatic vessels and nerves.

The relationship between cementum and enamel (cementoenamel junction)
can be of three types (Fig. 2.7); the cementum overlapping the enamel (60-65%
of cases); the cementum closely adherent to the enamel (30%); enamel and ce-
mentum are separated from each other by a small gap (5-10% of cases). In the area
of this junction, the fibrous component of the cement matrix does not have the
characteristic periodicity of the collagen, so the cementum is called afibrillar. The
relationship between the enamel and the cementum must be taken into account
in the diagnosis and treatment of hyperesthesia of the hard tooth tissues.

There are two types of cementum: primary (acellular), which is formed during
the formation and eruption of the root, and secondary (cellular), which is formed
after the eruption of the tooth and in response to functional disorders. Cemen-
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toblasts produce both types of
cementum. Some of them (em-
bedded in cementum) are
called cementocytes. The pres-
ence of the latter allows nutri-
ents to penetrate through the
cementum and thus maintain
the viability of this mineralized
tissue. The concentration of
minerals in it is 62-65%, organ-
ic – 23-26% and 12% – water.
Acellular cementum contains
less organic substances because
it is actually deposited through-
out a person's life; this is the
main reason for the increase in
the degree of mineralization of
cementum with age. The main
inorganic components of ce-
mentum are apatites (in partic-
ular, hydroxyapatite), as well as

calcium and phosphorus. It contains a small amount of copper, fluorine, iron,
lead, etc.

Collagen is the main organic component of the cement matrix, its fibers are
fixed in an amorphous cementitious substance and glycosaminoglycans; the
fibers running in different directions, they are collected in more ordered thick
bundles. Some beams run parallel to the cementum surface; others are thicker,
cross the cementum in the radial direction. They continue into bundles of col-
lagen fibers of the periodontium and then – into the periodontal fibers of the
alveolar bone.

Periodontal ligament is a highly vascularized connective tissue that surrounds the
tooth root and connects by collagen fibers the root cementum with the alveolus.
The width of the periodontal ligament is 0.25 ± 0.12 mm. Its functions are to fix
the tooth, counteract the masticatory load on the bone, ensure the physiological
mobility of the tooth in the alveoli, etc.

Periodontal microvessels form a network around the tooth root, they are located
between the bundles of collagen fibers; the largest number of vessels is in the cervical
and apical areas of the root.

The structure of the bone tissue of the alveolar processes of the jaw is marked by
the function of the teeth (biting, chewing). The jaw is covered with periosteum, un-
der which there is a thin compact cortical bone plate and spongy substance, it con-

Fig.2.7. Ratio of enamel and cementum 
in the cervical tooth region:

а – the cementum overlapping the enamel; 
b – the edges of the enamel and the dentin are
closely adhered to each other; c – the enamel 
and the cementum are placed at a distance 

from each other

a b c
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sists of a spongy substance built of
bone trabeculae and permeated
by a system of Haversian canals.
The lateral parts of the bone tissue
of the jaw have greater micro-
hardness than the frontal; the
tops of the interdental septa are
characterized by the lowest mi-
crohardness. Under functional
load, the jaw is subjected to re-
versible deformation, so the bone
beams are located in the direction
of the force lines.

Blood flow is much more in-
tense in the jaws than in other
bones of the skeleton. The main
source of blood supply to the jaws
is a branch of the external carotid
artery with a dense network of
collaterals, which provides 50-
70% of pulse inflow, 20% of the
blood it receives from the arteries
of the masticatory muscles. The
veins that accompany the arteries
flow into the internal jugular vein.

Nerve endings located in the
jaw, even those in the alveolus, do
not respond to mechanical stimuli from any tissues of the oral cavity.

The oral mucosa has some structural and functional features. It is resistant to
physical, thermal and chemical stimuli, as well as to the penetration of infection;
its regenerative capacity is increased.

The oral mucosa consists of three layers: epithelial layer, lamina propria (con-
nective tissue) and submucosal layer (Fig. 2.8).

The largest layer of epithelium is basal. It consists of a series of columnar or
cuboidal cells. The spinous layer is located above, represented by several rows of
polygonal cells with light cytoplasm and sharply expressed intercellular junctions
– spines. Closer to the surface, the spinous cells transform into squamous cells,
which are capable of physiological desquamation. Epithelial regeneration occurs
due to the division of the basal layer cells.

Particularity of the oral mucosal epithelial cells is their large size, which is most
noticeable in the mucous membrane of the cheeks and lips.

Fig.2.8. Histological structure of the oral mucosa:
a – stratified squamous epithelium; 

b – lamina propria; 
1 – surface layer (squamous cells); 

2 – prickle cells; 
3 – basal cells; 4 – basement membrane

a

b



22 Structure and functions of organs of the oral cavity

Patchily there are melanocytes in the basal layer (more in the dorsum) that form
the pigment melanin. The oral mucosal epithelium has a high level of activity of
enzyme systems.

Oral mucosal lamina propria is formed by loose areolar connective tissue which
is permeated with collagen and elastic fibers. It forms protrusions towards the ep-
ithelium – connective tissue papillae. Connective tissue papillae significantly in-
crease the contact area, providing better metabolism and mechanical strength. Oral
mucosal lamina propria contains fibroblasts, histiocytes, dendritic cells, nerve fibers
and receptors, blood and lymphatic vessels.

The lips consist of skin, intermediate part and mucous membrane. The upper
and lower lips are joined on each side by an oral commissure, forming a rima oris,
the outer segments of which form the angle of the mouth. In the middle part of the
upper lip there is a dental groove.

The vermilion border is the place of transition of the skin into the mucous mem-
brane and is covered with a stratified squamous epithelium, which due to the content
of elaidin in the cells makes it transparent.

In the area of the upper and lower vestibule of the mouth, along the midline, the
mucous membrane of the lips forms a fold – the superior and inferior labial frenu-
lum. The frenulum can cause diastema and inflammation of periodontium in case
of close attachment to the edge of the gums. The function of the lips is to close a
mouth, eating, the act of speech and breathing.

The cheeks are muscular formations covered with the skin outside and a mucous
membrane inside. The thickness of the cheeks consists of the adipose tissue and the
fascicles of the buccinator muscle.

The osseus base of the hard palate is covered with a multilayered keratinized ep-
ithelium. On the anterior portion of the hard palate symmetrically located 3-4 trans-
verse grooves. In front of them along the midline in the direction of the necks of the
central incisors there is a thickening of the mucous membrane – the incisor papilla.
In the area of the palatine suture there is a longitudinal bone elevation – the palatine
torus. The mucous membrane of the anterior portion of the hard palate does not
have submucosal base and is therefore immobile. On the border with the soft palate,
symmetrical depressions (palatal recesses) are visible on the sides of the suture, into
which the excretory ducts of the salivary glands open.

The soft palate is a muscle plate covered with a mucous membrane. The surface
of the soft palate facing the nasopharynx is lined with multilayered ciliated epithe-
lium. The protrusion of the soft palate along the midline is called the uvula. On the
sides of the soft palate there are two arches: glossopalatine and pharyngopalatine,
between which the palatine tonsils, that are clusters of lymphoid tissue, located. The
submucosal base of the soft palate contains a large number of mucous salivary glands.

The tongue is a muscular organ that participates in the mechanical processing of
food, the act of swallowing, the perception of taste, the formation of language. It is
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formed by the muscle tissue and
loose connective tissue. There are
the root, back and tip of the
tongue. The back of the tongue is
divided by a sulcus of different
depth.

There are 4 types of papillae
such as filiform, fungiform, val-
late and foliate papillae on the
back of the tongue and its lateral
surfaces (Fig. 2.9).

Filiform papillae play the role
of organs of touch and perform a
mechanical function.

Fungiform papillae are located
among the filiform papillae; they
have a narrow base and an ex-
tended apex, which houses the
taste buds for sweet, sour, salty
foods.

Vallate papillae are structures
with increased sensitivity to bitter
and sour foods.

Foliate papillae in the form of 3-8 folds 2-5 mm long are located on the lateral
surface of the tongue.

The mucous membrane of the undersurface of the tongue is reliefless, thin, cov-
ered with a stratified squamous non-keratinized epithelium, the submucosal base
is almost absent. When passing from a mucous membrane of the undersurface of
the tongue to the oral cavity floor, the vertical fold (lingual frenulum) is formed near
which thickenings of a mucous membrane (sublingual caruncle) are symmetrically
located on both sides; there is an opening of the submandibular and sublingual ducts
on it.

Vascularization of the oral cavity is provided by the branches of the external
carotid artery: internal maxillary artery, inferior alveolar artery, buccal artery, pos-
terior superior alveolar artery, as well as infraorbital and palatine artery. The veins
that accompany the arteries flow into the internal jugular vein. Lymph from the or-
gans of the oral cavity flows into the regional lymph nodes.

The organs of the oral cavity are innervated by the second and the third branches
of the trigeminal nerve (n. maxillaris, n. mandibullaris).

Salivary glands: The excretory ducts of three pairs of major salivary glands open
into the oral cavity: parotid, submandibular and sublingual. In addition, there are

Fig. 2.9. Lingual papillae:
а – filiform papillae; b – fungiform papillae; 

c – foliate papillae; d – vallate papillae

а

b
c

d
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numerous minor salivary glands (glandula salivariae minores) in the oral mucosa.
Topographically, there are buccal, labial, lingual, palatine (hard and soft palate)
salivary glands. Minor salivary glands are located singly or in groups. Their diameter
does not exceed 1-5 mm. The largest number of them is in the submucosal layer of
the lips, hard and soft palate. According to the nature of the secretion, there are
protein, mucous and mixed salivary glands.

Three pairs of major salivary glands (glandula salivariae majores), reaching con-
siderable size, expand beyond the mucous membrane and maintain contact with
the oral cavity through their excretory ducts. Major salivary glands are lobular for-
mations; they can be felt on palpation from the side of the oral cavity.

The parotid gland (glandula parotis) is the largest of the three major salivary
glands, producing serous (protein) secretion. The gland is located on the lateral side
of the face in front and just below the auricle; its excretory duct (ductus parotideus)
5-6 cm long opens above the line of dental occlusion opposite the second maxillary
molar. 

Blood supply is provided by the branch of the external carotid artery (a. tempo-
ralis superfacialis).

Innervation of the parotid gland is carried out by sensory, sympathetic and
parasympathetic nerves: sensory – by the branches of the auriculotemporal nerve
(third branch of the pair), sympathetic – from the external carotid plexus, parasym-
pathetic – by the postganglionic fibers as part of the auriculotemporal nerve, ex-
tended away from the auricular ganglion. The facial nerve passes through the parotid
gland.

The submandibular gland (glandula submandibularis) has a mixed type of secre-
tion. It is located in the mandibular fossa and placed on the posterior edge of the
mylohyoid muscle. Along the posterior edge of this muscle, the excretory duct 
(ductus submandibularis) extends away from the gland and opens on the sublingual
papilla.

The sublingual gland (glandula sublingualis) is mucous in nature, located over the
mylohyoid muscle, on the floor of the oral cavity, between the tongue and the inner
surface of the lower jaw. The excretory ducts (ductus sublingualis minores) open in-
dependently into the oral cavity along the sublingual fold (plicae sublingualis). The
large excretory duct of the sublingual gland (ductus sublingualis major) is adjacent
to the submandibular gland duct and opens either with one common opening or
near it.

Blood supply is provided by the branches of the facial and lingual arteries.
Innervation of both glands: sensory –by lingual nerve (third branch of the V

pair), parasympathetic – by facial nerve (VII pair) through the chorda tympani and
submandibular ganglion; sympathetic – by the plexus around the external carotid
artery.

Endocrine function of the salivary glands involves the production of biologically
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active substances such as kallikrein, renin, nerve growth factor, epidermal growth
factor, parotin, etc .

Saliva is a secretion of the salivary glands that is released into the oral cavity.
Oral fluid, in addition to the secretion of salivary glands, includes microflora and

their metabolic byproducts, the content of periodontal pockets, gingival fluid,
desquamated epithelium, leukocytes migrated into the oral cavity, food debris, etc.

The functions of saliva and oral fluid are diverse, but the main ones are digestive
and protective.

Digestive function involves primary enzymatic food processing and the formation
of food mass before swallowing.

Protective function involves moisturizing and coating the mucous membrane with
a mucus (mucin) layer that protects it from drying, fissure formation and exposure
to mechanical stimuli; cleaning (rinsing) of the tooth surfaces and oral mucosa from
microorganisms and their metabolic byproducts, food debris, detritus; bactericidal
action is carried out by enzymes (lysozyme, lipase, RNase, DNase, opsonins,
leukines, etc.).

The mineralizing effect of saliva is to resist enamel demineralization and promote
its mineralization.

Oral microflora

The quantitative composition of microorganisms in the oral cavity depends on
the intensity of salivation, consistency and composition of food, the hygienic con-
dition of the oral cavity, the state of tissues and organs of the oral cavity, the presence
of somatic diseases.

Species composition of the biotope of the oral cavity includes cocci, actino-
mycetes, fungi, protozoa, spirochetes, rickettsiae, viruses; anaerobic species com-
pose a significant part of the microbes of the oral cavity in adults; the most common
are cocci – 85-90%; most of the streptococci are facultative anaerobes but there
are also obligate anaerobes (peptostreptococci). Streptococci have significant en-
zymatic activity and ferment carbohydrates with the formation of lactic acid and
other acids, which inhibit the growth of putrefactive microorganisms. Staphylococci
are found in plaque and gums.

Lactic acid lactobacilli constantly grow in a healthy oral cavity, producing lactic
acid and inhibiting the growth of other microorganisms: staphylococci, Escherichia
coli, typhoid and dysentery bacilli.

Lactobacilli grow worse in aerobic conditions than in anaerobic; their number
increases in the oral cavity in case of caries and depends on the intensity of damage
to the hard tooth tissues. The «Lactobacillus test» (determination of the number of
lactobacilli) is proposed to assess the activity of the carious process.

Leptotrichia are strict anaerobes, they belong to the family of lactic acid bacteria
and cause lactic acid fermentation.
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There are fungi of the genus Candida in the oral cavity of 40-50% of healthy
people. Their cells have an oval or elongated shape. Fungi are in a state of biological
antagonism with other microorganisms of the oral cavity, which inhibits the devel-
opment of fungal stomatitis.

Spirochetes colonize the oral cavity from the moment of eruption of deciduous
teeth. They are very mobile, performing bending, rotating, rectilinear and contrac-
tile movements. They are detected by dark-field microscopy of the native prepara-
tion. Spirochetes are anaerobes; they can cause inflammation of the gums and oral
mucosa in association with some strains of fusobacteria, vibrios.

Approximately 50% of healthy people have the growth of Amoebae (Entamoeba
gingivalis) and Trichomonas in the oral cavity, they are observed mainly in plaque,
tonsillar crypts, exudate of periodontal pockets, etc. They multiply intensively in
an unhygienic condition of the oral cavity.

The activity of the antibacterial system in saliva and the number of microorgan-
isms in the oral cavity are in a state of dynamic equilibrium.

The most important sources of antibacterial factors are saliva, neutrophilic leuko-
cytes that have migrated into the oral fluid and retained the phagocytability. In ad-
dition, the oral fluid contains antibacterial substances that secrete T and B lym-
phocytes that have migrated here through the lymphoepithelial pharyngeal ring.

Humoral and cellular factors of antimicrobial protection act synergistically.
Components of saliva, such as oxidase and kallikrein, have a significant chemotactic
activity and regulate the migration of leukocytes into the oral cavity. Kinins have a
chemotactic effect, as well as enhance the migration of leukocytes, increasing vas-
cular permeability; coagulation properties are given to it due to the presence in the
oral fluid of the coagulation and fibrinolytic system components. These factors play
an important role in ensuring local homeostasis, cleansing the oral cavity, involving
in the development of regenerative and other processes.

Defence mechanisms of the oral cavity

The defence mechanisms of the oral cavity are divided into nonspecific and 
specific.

Nonspecific protective factors are mechanical, physiological, and chemical.
Mechanical factors include the barrier function of the mucous membrane, wash-

ing away of microorganisms by saliva, cleaning of the mucous membrane during
eating, exfoliation of epithelial cells, etc.

The bactericidal action of saliva is provided by biologically active substances and
enzymes. Mixed saliva contains about 50 enzymes.

Lysozyme is an alkaline protein that acts as a mucolytic enzyme. It is found in
all secretory fluids; it is especially abundant in lacrimal fluid, saliva, and secretions
of the glands of the respiratory tract. Lysozyme affects the membrane of microor-
ganisms, primarily gram-positive bacteria, stimulates the phagocytic activity of



leukocytes, the regeneration of biological tissues. Heparin is a natural inhibitor of
lysozyme. It is sensitive to acids, alkalis and ultraviolet rays.

Salivary enzymes disrupt the ability of microorganisms to be fixed on the oral
mucosa surface and enamel; destroying the dextran shell of the cariogenic strain
Str. mutans, enzymes deprive it of its ability to be fixed on the enamel and thus pre-
vent caries; proteases break down proteins, nucleases cleave nucleic acids; carbo-
hydrates are broken down by appropriate enzymes; β-lysines show the greatest bac-
tericidal activity against anaerobes and spore-forming aerobes. Complement is a
polymolecular system of serum proteins. The biological function of complement is
to enhance the function of phagocytosis of the micro-monocyte-macrophage 
system.

Phagocytosis is phylogenetically the oldest form of nonspecific defensive reac-
tion. It was discovered by I. Mechnikov. Neutrophilic granulocytes and macrophages
that migrated from the blood into the oral cavity have the greatest phagocytic ac-
tivity. The microorganisms phagocytosed by these cells are digested by proteases,
peptidases, nucleases, phosphatases, lipases, etc. Moreover, phagocytes secrete pro-
teolytic enzymes such as collagenase, elastase, cathepsins; they participate in the
resorption of scarring of the mucous membrane and fixation of immune complexes
on the capillary basement membranes, etc.

The barrier to the penetration of foreign protein into the oral mucosa is the ac-
cumulation of lymphoid tissue and plasma proteins in it, the penetration of which
through the blood vessel walls is stimulated by microbial antigens.

Cellular factors of local protection of the oral cavity include neutrophils (mi-
crophages), monocytes (macrophages), lymphocytes, plasma cells. The most nu-
merous of them are leukocytes that migrate from the blood through the gingival
sulcus into the oral cavity. However, 95-97% of cells are neutrophils, 1-2% of cells
are lymphocytes and 2-3% of cells are monocytes. Phagocytic activity of leukocytes
is enhanced by the action of antibodies and complement, lactoferrin, lysozyme,
lactoperoxidase.

Specific protective factors: Development of the oral immunology is based on the
studies of local immunity.

Immunoglobulins are the main immune protection factors of the periodontium
and the oral mucosa which are serum proteins with the function of antibodies: IgA,
IgG and IgM. They get into the mixed saliva from the blood by diffusion through
the gingival sulcus.

An important protective function of the epithelium belongs to secretory im-
munoglobulin A (sIgA), which is associated with the factor SC (secretory compo-
nent) and is fixed on the epithelial cell.

The ratio of immunoglobulins in the oral cavity is different from serum. IgG
predominates in human serum and IgM is present in smaller quantities. The level
of IgA is 100 times higher in saliva than the level of IgG. These data suggest that
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IgA is the main factor of specific protection in saliva. In humans, there are two
forms of immunoglobulin: serum and secretory; the latter is characterized by the
greater resistance to proteolytic enzymes.

It is revealed by the luminescence method that IgA is synthesized by plasma cells
of the oral mucosa, and its secretory componentis produced by salivary gland ep-
ithelial cells.

Secretory IgA has a significant bactericidal, antiviral and antitoxic activity. It
activates complement, stimulates phagocytosis, and plays a crucial role in the im-
plementation of anti-infective resistance. One of the mechanisms of antimicrobal
protection of the oral cavity by IgA is a violation of the ability of bacteria to adhere
to the cell surface and tooth enamel, which prevents tooth decay, diseases of peri-
odontal tissues and oral mucosa.

Factors that enhance the flow of serum immunoglobulins into the secretions are
inflammatory processes of the oral mucosa, its trauma, local allergic reactions that
occur when IgE antibodies (reagins) interact with the corresponding antigens; the
entry of serum antibodies to the site of action of the antigen is a mechanism for
strengthening local immunity.
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3. THYROID GLAND. 
IODINE DEFICIENCY 
DISORDERS

The first literary description of the thyroid gland (glandula thyroidea) belongs to
K. Halen. T. Varton gave the name of this gland in 1656. Endocrine function of this
organ was experimentally proved by P. Shiff in 1884. In the same year M. Bubnov
tried to release its hormones from colloid of the gland. In 1895, it had been demon-
strated the effectiveness of iodine in case of myxedema in the works of T. Koher.
After that, A. Oswald released iodine-containing protein from colloid – thyreoglob-
ulin in 1899. Later in 1919, E. Kendall received iodine-containing hormone of thy-
roid gland in the crystalline form and gave it the name «thyroxin». K. Herington
with his co-authors estimated its structure and synthesized it over a period of 1926-
1927. M. Grossu has proven that triiodothyronine is synthesized in the gland, the
hormonal activity of which is higher. The importance of the problems connected
with iodine and thyroid gland in the early twentieth century was confirmed by the
Nobel Committee, which awarded the 1909 prize in medicine to T. Kocher.

The synthesis of thyroid hormones occurs in follicles. They are functional
and morphologic unit of thyroid gland. The walls of follicles consist of one
layer of epithelial cells, thyrocytes. Their apex is directed to the lumen of fol-

Thyroid gland Parathyroid gland

Thyroid gland, located on the anterior surface of trachea between 
thyroid cartilage and the 5th-6th trachea rings, is the unique organ, 

which synthesizes the organic substances containing iodine.



licle, the bases are at the basal membrane. Follicles (20-40) form the lobes,
separated by connective tissue. In addition to follicular cells, thyroid gland in-
cludes C-cells, or parafollicular cells. They secrete calcitonin, which is the hor-
mone secreting the calcium homeostasis. These cells are located in walls of fol-
licles or in the interfollicular spaces. 

The cavity of each follicle is filled with colloid, which consists of thyroglobulin
mainly. Thyroglobulin is iodine glycoprotein; its molecular weight is approxi-
mately 700.000. The composition of thyroglobulin is the following: iodotyrosine
(mono- and diiodotyrosine), iodothyronine (mono-, di-, triiodothyronine, and thy-
roxin) and almost all amino acids, containing in the organism. It has been deter-
mined that colloid has 95% of iodine, discovered in thyroid gland. Ribonucleic
acid (RNA) and desoxyribonucleic acid (DNA) are the parts of colloid too.

The process of thyroid hormones biosynthesis is divided into four stages:
1. Inclusion of iodine into thyroid gland. Iodine as a part of organic and inorganic

compounds enters into gastrointestinal tract with food and drinking water in the
form of iodide. Parallel with iodides, the cell membranes of thyrocytes realize active
catch with the aid of adenosine triphosphatase (ATP-ase) and other anions, having
negative charge (SCN-, ClO-

4, TcO-
4). In the case of the excessive anions receiving,

their accumulation occurs. The absorption of iodides is depressed with the aid of
competition. This leads to decreasing of their number in thyroid gland and then
leads to insufficient synthesis of thyroid hormones.

2. Organification of iodine. Under the influence of enzyme of peroxidase and hy-
drogen peroxide, the activation of iodide (I+) occurs. It can iodinate the molecule
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of tyrosine with formation of mono- and diiodotyrosine. With the aid of peroxidase
system the thyroid gland uses each iodine atom entering to it and preventing the
possible replacement of iodide back to the bloodstream.

3. The process of condensation. Under the influence of oxidative enzymes,
monoiodotyrosine (MIT) and diiodotyrosine (DIT) condense with formation of
biological active thyroid hormones: triiodothyronine (Т3) and thyroxin (Т4). They
move to the follicle lumens where they accumula 

4. Releasing hormones of thyroid gland. During the increasing of thyroid hor-
mones level in blood serum, the centres controlling the secretion of thyrotropic
hormone and leading to stimulation of releasing of TSH begin to work. Thyrotropic
hormone connecting with the receptors of thyroid gland activates adenylate cyclase
and increases the formation of AMP. In the apical portion of thyrocytes the
pseudopodia are formed, which grasp the drop of colloid with the aid of endocytosis.
The realizing of MIT and DIT takes place due to hydrolysis of thyroglobulin parallel
with T3 and T4. During this phase MIT and DIT are deiodinated under the influ-
ence of iodothyrosindeiodase. Releasing iodide is used again by the thyroid gland
in the biosynthesis of thyroid hormones.

Scheme of Thyroid Hormones Synthesis.
Thyroid Hormones predecessors
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T3 and T4 passing from the thyroid gland into the blood contact with proteins
of blood serum, which perform the transport function. 

Thyroxin-binding globulin binds and transports 75% of thyroxin and 85% of tri-
iodothyronine. It concentration is 1.6 mg/ml and the bond is firm. 

Thyroxin-binding prealbumin binds approximately 15% of thyroxin and less than
5% of triiodothyronine. Its concentration in the blood is 25 mg/ml and the bond is
very weak. 

Albumin binds approximately 10% of thyroxin and 10% of triiodothyronine. Its
concentration in the blood is very high and consists of 3.500 mg/ml and the bond
is very firm. 

Thus, the most part of thyroid hormones (99.97% of T4 and 99.7% of T3) is
bound with blood proteins. Free fraction amounts 0.03% for T4 and 0.3% for T3. It
causes the biological activity of hormone. The role of proteins binding the thyroid
hormones is the following:

1) They bind the excessive amount of these hormones, limit the fraction of free
hormones in definite limits, prevent their loss (liver, kidneys), and regulate the rate
of hormone delivery to peripherals parts, where they provide the main metabolic
activity;

2) Proteins (globulin, prealbumin, and albumin) binding the thyroid hormones
are the depot of hormones. It can give the necessary amount of free thyroid hor-
mones in stress situation. It is necessary to note that T3 is more active in 4-5 times
than T4.

Cytohysiologic fundamentals of Thyroid Hormones Production

Notice: GER – granular endoplasmic reticulum, 
TG– thyroxin-binding globulin
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Targets

Cell membrane

Effects

The increasing of absorption of amino acids, glucose, potas-
sium and excretion of natrium, calcium, and phosphorus

К+ /  Na+ АТP-ase
The activation, the increasing of chemosmotic gradients, 
and the increase of the main metabolism. Generation 
acceleration of biopotential and repolarization

Ribosome
The stimulation of binding of amino-acyl-transfer RNA, 
peptidyl-synthetase and translocation reactions

Mitochondrion
The increasing of aerobic oxidation, in toxic pharmacological
dosages (but not in physiological) the oxidation 
and phosphorylation are separated

Carbohydrate metabolism Acceleration of absorption and oxidation of glucose, 
decomposition of glycogen, and contrisular action 

Lipid metabolism 
Lipolysis stimulation, fatty acid oxidation, steroidogenesis
decreasing, and induction of receptors of low-density
lipoproteins 

Protein metabolism 

The increasing of urea synthesis, the negative nitrogen 
balance, and the activation of biosynthesis of differentiation
proteins in the central nervous system, in the skeleton, 
in the gonads and other tissues. The induction of myosin 
synthesis in myocardium 

Nucleic acids metabolism 

The Synthesis of AMP, the activation of initial stages of
purine and pyrimidine synthesis, and the differentiation acti-
vation of DNA and RNA synthesis. The synthesis of short-
living RNA. The induction of metamorphosis in frog larva

Interaction 
with other hormones 

The stimulation of releasing of insulin, glucagons, somato-
statin, the increasing of hepatic decomposition of steroids
and corticosteroid genesis, the decreasing of synthesis of
catecholamine in adrenal medulla, the thymotropic action 
to the hormone formation in thymus, and the inhibition 
of TSH and thyrotropin-releasing hormone stimulation 

Effects of catecholamine 
The permissive effect: the stimulation of transcription and ex-
pression of β-adrenoreceptors; TSH increases expression of
α1-adrenoreceptors on the thyrocytes 

Vitamin exchange The increasing of majority of vitamin requirement 

Cytological and biochemical effects of thyroid hormones
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Organs, systems 
and tissues

Heart

Effects

Positive chronotropic and inotropic effects due to the 
expression increasing and the affinity of β-adrenoreceptors
and biosynthesis of highly active heavy α-chains of myosin
as ATP-ase relation 

Vascular system 
The increasing of systolic arterial blood pressure and 
the pulse difference (sensitizing to catechol-amines). 
The increasing of circulating blood volume

The adipose tissue Lipolysis

Muscles The acceleration of reactions, the increasing of protein 
catabolism 

Bones The inductions of the differentiation, the growth. 
The calcium loss 

The central 
nervous system 

The development of brain, the synthesis of sort-living RNA
and proteins, and the stimulation of intellectual abilities. 
The increasing of excitability and lability 

The gastrointestinal tract 
The appetite increasing, acceleration of peristalsis, 
the increasing of carbohydrates, and the stimulation 
of the islets of Langerhans 

Lungs Acceleration of gas exchange, breathlessness 

The system of blood 
and hematosis 

The acceleration of erythropoiesis, the acceleration 
of erythrocytes existing 

Kidneys The increasing of blood flow, filtration, and diuresis 

Other effects 
They stimulate the oxidation in all organs, except of mature
brain, the lymphoid tissue, uterus, testicles, 
and adenohypophysis 

Physiological effect of thyroid hormones on the organs and systems

The activity of thyroid gland is under the control of adenohypophysis and the hy-
pothalamus, the highest regulator of neuroendocrine system, which contains thy-
rotropin-releasing hormone (TRH), stimulating the thyrotropic function of adeno-
hypophysis. The relational balance in the system adenohypophysis – thyroid gland
is realized according the principle «plus-minus interaction» of the tropic hormones
of hypophysis and the effector hormones of endocrine gland. The thyrotropic func-
tion of hypophysis decreases due to excessive amount of iodine-containing hor-
mones. If this amount is insufficient this function increases. The increasing of TSH
production leads to the increasing of the biosynthesis processes of iodine-containing hor-
mones and the diffusive or node hyperplasia of thyroid gland tissue. 
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Index

Total thyroxin, T4 in the blood serum

The normal value

48,9-84,9 nmol / L 3,8-6,6 μg% 

Total triiodothyronine, T3 in blood serum 0,9 – 2,2 nmol / L 60-140 ng% 

The coefficient of thyroxin-binding globulin capacity
(TBG) to bind the labelled T3 0,87-1,13 

Iodine, binding with proteins of blood serum, con-
sists of T4 (90%-95%) and small amount of T3 (di-
and monoiodotyrosines)

315-670 nmol / L
4-8 μg% 

The indices of normal functional activity of thyroid gland

The diseases concerning to pathology of the thyroid gland are the following:
– Diffusive toxic goiter;
– Toxic adenoma;
– Hypothyroidism;
– Acute purulent thyroiditis;
– Subacute thyroiditis (De Quervan’s thyroditis);
– Chronic fibrous thyroiditis (goiter of Riedel);
– Autoimmune thyroiditis (Hashimoto disease);
– Endemic and sporadic goiter;
– Malignant neoplasms of thyroid gland.

Iodine Deficiency Disorders

The term «iodine deficiency disorders» (IDD) is used for all unfavorable influ-
ences of iodine deficiency (direct or indirect) on the growth and the development
of organism, and, first of all, for the forming of infant brain. The prevalence of re-
gions with iodine deficiency in the biosphere is large. According to the data of
WHO and UNISEPH, approximately 1.5 billion persons with high risk of IDD
development live in these regions. The goiter is diagnosed in 200 million (from the
total number of such persons). About 3 million persons have endemic cretinism.
Millions of persons suffer from more mild form of psychomotor disturbance. As
the iodine resorption by the thyroid gland in endemic regions is increased, the
gland is more sensitive to radioactive effect. These cases were registered after the
accident at the Chernobyl Nuclear Power Plant. The most fatal consequences of
iodine deficiency are the birth of mentally retarded babies. One school has to be
opened annually for mentally retarded children in Ukraine (a third of the territory
of which is iodine deficient).
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The state of cognitive sphere in children in iodine deficient regions
(Shchepliahina L.)

The prevalence of disorders of cognitive sphere in children 
from the iodine deficient region, % from the total number 

of examined patients (Shchepliahina L.)

The evident
abnormalities

30%

The partial abnormalities
55%

Without abnormality, 
15%

In a few generations, this could cause the nation's intellectual degeneration. The
International Council for the Control of iodine deficiency disorders has been estab-
lished. Ukraine has also developed a program to eliminate IDD, which was approved
by the Cabinet of Ministers Resolution № 1418 of September 26, 2002.



37Thyroid gland. Iodine deficiency disorders

The spreading of thyroid pathology in Poltava region

The water-bearing levels of Poltava region

simple and
inadjusted goiter

nodular goiter

thyroiditis

thyrotoxicosis

hypothyroidism

cancer of thyroid
gland

Senoman-
lower-cretacious
Buchatskiy

Alluvial

Kremenchuk
reservoir
Dneprodzerjinsk
reservoir
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The characteristics of water-bearing levels of Poltava region

Total Poltava residents

The number of cases % of papillary carcinoma

Waterbea-
ring

stratum

Count
of re-
gions,

% 

Popula-
tion,
1000

people

Seam
depth,

m

Maintenance in drinking water

I2,
mg/l

F2,
mg/l

K= 
I2 / F2

Ra224
•10-2

Bk/l

Ra226
•10-2

Bk/l

U236
•10-2

Bk/l

,
•10-2

Bk/l

Senoman-
lower-
cretacious

15,4 336,5±
84,1

1012,1±
127,7

0,09±
0,01

0,9±
0,06

0,1±
0,01

1,6±
0,6

1,9±
0,4

0,2± 
0,1

3,6± 
0,8

Buchatskiy 42,3 134,5±
3,58 

144,9±
9,2

0,08±
0,01 

1,02±
0,14 

0,08±
0,02 

1,6±
0,3 

1,5±
0,3 

0,5±
0,2 

3,6±
0,6 

Alluvial 3,8 1,3±
0,09 

32,5±
2,5 

0,08±
0,01 

0,8±
0,01

0,1±
0,01 

1,8±
0,01 

1,0±
0,1 

0,3±
0,01 

3,1±
0,6 

The number of cases and the rate of papillary 
carcinomas among the cancer of thyroid gland

The number of children who must study in special establishments
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Іvanо-Frankivsk region

thyroid gland cancer – 0,03%

Poltava region

thyroid gland cancer – 0,3%

Zhitomir region

thyroid gland cancer – 0,09%

simple inadjusted goiter

nodular goiter

thyrotoxicosis

The rate of disease incidence connected with the pathology of thyroid gland
in regions of Ukraine (on 100000 inhabitants)

The factors of the development and the structure

of goiter endemia in Poltava region

thyroiditis

hypothyroidism

cancer of thyroid gland
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foodstuff with
heightened iodine 

content,
medical products:

Iodid-Farmak, 
Iodid, 

Iodomarin

medical products:
Iodid-Farmak, Iodid,

Iodomarin:
children till 12 years 50-
100 mg; adolescents,
adults 100-200 mg;

expectant mothers 200
mg; antioxidants;

fluorine adsorbents –
apple pectin

0.2 g / kg

iodinated foodstuff:
iodinate salt, 

iodinate oil, iodinate
compound feeds for
birds and livestock,

apple pectin, 
as bottled carbonated

rose hip drink

The prevention of iodine deficiency disorders

Group MassІndividual

The daily requirement of the organism in iodine in the countries 
of the European Union

(Tronko M. et al., 2003)

Age group Iodine need, μg/day

Newborns 50-80

Preschool age children 100-120 

School age children 140-200 

Adolescents, adults 200

Seniors 180 

Expectant mothers, 
nursing mothers 230-260 
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Iodine Deficiency Disorders Prevention Program in Ukraine. 

Resolution of the Cabinet of Ministers №1418 of September 26, 2002

3.1. Diffuse Toxic Goiter

The diffuse toxic goiter (DTG) is the genetic autoimmune disease with con-
genital defect in the system of immunological survival due to excessive secretion
of thyroid hormones (T3 and T4) of the diffusely enlarged thyroid gland. 

It is commonly spreading disease. It is more common among women compared
with men (the ratio is 1:10). Patients suffer from it at the age of 20 to 50 years old.
This disease was described by Ives in 1722. Mebius estimated the pathogenetic
role of thyroid gland in the development of this disease in 1886. In 1840, the
oculist Bazedov demonstrated its main signs (triad) in the clinical picture of this
disease: goiter, exophthalmos and tachycardia. The role of psychic trauma in the
development of diffuse toxic goiter was first pointed out by S.P. Botkin in 1884.
Lister performed the first operation in the world concerning DTG or Graves' dis-
ease in 1871.
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Etiology and pathogenesis of diffuse toxic goiter

The classification of the diffuse toxic goiter according to the WHO

Diffuse toxic goiter

Etiology

Genetic
susceptibility:

HLA DR3;
HLA B8

Cell immunity
abnormality

T-suppressors
deficiency

The synthesis of
antibodies to the

elements 
of thyroid gland

Relative increas-
ing of number of

T-helpers
and T-killers

The stimulation 
of TSH* receptors 

by the thyroid-
stimulating 
antibodies

Humoral 
immunity

abnormality

The risk
factors:

insolation;
pregnancy;
infection;
radiation;

stress

Pathogenesis

The degree 
of the enlargement 
of the thyroid gland

The sizes of the thyroid gland are determined 
by palpation

0 The thyroid gland is not palpated

Ia The thyroid gland is clearly palpated but is not visually de-
termined

Ib The thyroid gland is palpated and determined visually 
in the position of patient with thrown back head

ІІ The thyroid gland is visually determined 
in the normal position of patient's head

ІІI The goiter is seen on the distance

IV The goiter is very large

*TSH – thyrotropin, thyroid stimulating hormone
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DTG, histologically: the follicles of the thyroid gland have irregular form as a
rule. Their walls are lined by the columnar epithelium, often by the multi-layered
epithelium with papillary overgrowth, passing to the follicle lumen. They contain a
slight amount of liquid colorless colloid with large number of vacuoles. The connec-
tive tissue of the thyroid gland is infiltrated by the lymphoid cells. 

The clinical picture is caused by the biological effect of thyroid hormones; the
amount of them is increased in the patient's blood.

• The majority effects of excess of thyroid hormones is mediated throughout the
sympathetic nervous system: tachycardia, fingers tremor (arms are stretched for-
ward), the tremor of the tongue, the tremor of the entire trunk (the symptom of tele-
graph pole), hyperhidrosis, irritability, the feelings of anxiety and fear. 

• The abnormalities of cardiovascular activity are the following: tachycardia (the
pulse during night sleeping is more than 80 beats per minute), the increasing of sys-
tolic arterial pressure and the decreasing of diastolic arterial blood pressure (The in-
creasing of pulse pressure), the attacks of cardiac fibrillation, the appearance of its
constant form with the development of cardiac insufficiency.

• The increased formation of heat due to the increasing of metabolism under the
influence of thyroid hormones leads to the body temperature increasing: the patients
suffer from steady feeling of heat (fever), they sleep under bed-sheet (the symptom
of sheet).

• The disorders of central nervous system functions are manifested by the irri-
tability, the anxiety, the increased excitability, the loss of ability for concentration of
attention (the patient turns his/her attention from one thought to another), and the
sleep disturbance. The psychosis is often.

In 80% of DTG the endocrine ophthalmopathy develops. This term means the ex-
ophthalmos and the ophthalmoplegia. V.G. Baranov recognizes three degrees of
ophthalmopathy.

1

epithely 
of follicle

colloid
follicle

conjunctive
tissue

2
3

4

DTG, thyroid gland:
1 – follicle, 2 – high epithely of follicle, 

3 – vacuoles in colloid, 4– conjunctive tissue
with blood vessels.

Normal thyroid gland
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I degree (mild form): the slight exophthalmos
(15.9±0.2mm), the eyelid swelling in the absence 
of disorders of conjunctiva and functions 
of oculomotor muscles.

II degree (moderate form): the moderate exophthalmos
(17.9±0.2mm) with slight modifications of conjunctiva 
and the slight and moderate abnormalities of extraocular
muscles functions. The epiphora, the feeling of sand in 
the eyes, and nonstable diplopia are observed in this form. 

III degree (severe form): the full-blown exophthalmos
(22.8±1.1 mm) abnormality of eyelid closure with the
cornea ulceration, the full-blown abnormality 
of extraocular muscles functions, and the signs 
of atrophy of optic nerves.

There are some other symptoms concerning to the eye in addition to the exoph-
thalmos:

• Graefe's sign: lose touch of upper eyelid with iris during the fixation by the vi-
sion of the object, slowly moving down.

• Kocher's sign: the appearance of white line of sclera between the upper eyelid
and the iris during the fixation of the object, moving upwards by the vision.

• Stellwag's symptom: the infrequent (the norm is 6-8 times per minute) and
imperfect eye winking.

• Delrimple's symptom: the wide opening of palpebral fissures.
• Jellinek's symptom: the pigmentation around the eyes.
• Rosenbach's symptom: slight tremor of closed eyelids.
The local (pretibial) myxedema is the thickness of skin on the anterior surface of

skin of lower leg (crus) and foot. It has bright red color with protrudent hair follicles,
looks like the orange and is accompanied by the itch. 

The acropathy: the typical changes of soft and surrounding osseous tissues in the
region of hands (the finger pha-
langes and the bones of the
wrist. The periosteal formations
of osseous tissue, which look li-
ke soap bubble, are shown on
the roentgenogram. As a rule
these changes are combined
with local myxedema.
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The degree 
of the severity The clinical manifestations

The mild form, 
I degree of the severity

The nervous irritability, the decreased capacity for work, 
the loss of weight (by 10-15% of the total body weight),
constant tachycardia (not more than 100 beats per minute).
The basal metabolism is not more than +30%.

V. Baranov suggested (1977) the following criteria for estimation 
of the degree of thyrotoxicosis severity:

Index

Protein-binding iodine (PBI) 
of blood

Health 

315-670 nmol/L
(4-8 μg%)

DTG

Increases greatly 

The determining of the basal
metabolism ±10% Increases greatly 

The general thyroxin, 
T4 in the blood serum 

48,9-84,9 nmol/L
(3,8-6,6 μg%)

Increases greatly 

The general thiiodothyronine, 
T3 in the blood serum 

0,9-2,2 nmol/L
(60-140 ng%)

Increases greatly 

The thyrotropic hormone (TSH)
in the blood serum 

0,5-1,5 μg/L
(0,5-1,5 ng/mL)

Normal or decreased 

The severe form, 
III degree of the severity

The nervous excitability is distinctly increased; the full 
capacity for work, the body weight is increased by 50% 
according to the norm, tachycardia (often it is more than
120 beats per minute). The basal metabolism is more than
+ 60%. The patients, who have such complications as 
the cardiac fibrillation, the cardiac insufficiency (thyrotoxic
heart), the thyrotoxic liver lesion, and psychosis, belong 
to this group too.

The moderate form, 
II degree of the severity

The nervous excitability is greatly increased, the capacity
for work is decreased, the body weight is decreased 
by 20% and more from the norm, tachycardia (100 to 
120 beats per minute). The basal metabolism is +30% 
to + 60%.

Diagnostics:

24

In 2 hours

Norm

13% 

DTG

41%

In 4 hours 18% 49%

In 24 hours 30% 62% and more

Diagnostics: The determining of absorption of radioactive iodine (I131) 
by the thyroid gland

The ultrasound observation of the thyroid gland can determine the size, the struc-
ture, and the presence of nodes in the tissue of the thyroid gland. In the norm the
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Pharmaceutical treatment

thyrostatics;
iodine preparations;
glucocorticoids;
β-blockers;
antihistamins;
sedatives; 
tranquilizers

Surgical

subtotal resection 
of thyroid gland

Radiation treatment

by radioactive iodine-131

Chemical
name

1- Methyl-2-
Mercapto-
imidazole

The name 
of the drug

Mercazole,
thiamazole,
methimazole,
methizole,
favistan

Dosage (mg)

Begin-
ning

support-
ing

30 2,5-10

The mechanism
of action

The depression
of thyroid hor-
mone synthesis
due to block of
iodination and
conjugation

Side effect

Lymphoadeno-
pathy, polyneu-
ropa-thy, exanthe-
ma, leuko- and
thrombocyto-penia
(in 2%-6% of 
cases) 

4- Methyl-2-
Thyouracyle

Methylthyo-
uracyle,
thyrestate 

150 12,5-50

The depression
of transforma-
tion of T4 and
T3

The same

Potassium
perchlorate Tironorman 480 60-180

The depression
of iodine taking,
the iodine wash-
ing-out from the
thyroid gland

The same

Lithium 
carbonate 

Lithium 
carbonate 

900-1800
(Using is

short-
term) 

60-180 

The depression
of T3 and T4 
releasing from
thyreoglobulin

The nausea, 
the general weak-
ness, tremor,
sleepiness, 
and lethargy

The major thyrostatics and their properties

sizes of the thyroid gland lobes
are 4.0 to 8.0 cubic centimeters,
the isthmus is to 2.0 cubic cen-
timeters.

The scanning (radioisotope)
of the thyroid gland is per-
formed by radioactive iodine
(I131) or technetium (Tc99m) –
pertehnetate.

Norm

The scanning image of the thyroid gland 
in the norm and in DTG

DTG

The methods of treatment of diffuse toxic goiter

The thyreotoxic crisis is the great danger for life. It is more often in women, in
warm season (summer), and in 70% of cases it develops sharply. 
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According to initiating agents the leading position ahs the trauma (surgical inter-
vention of the thyroid gland or other organs), psychic trauma, emotional stress, in-
tercurrent infections, pregnancy, delivery, radium-iodine-therapy, and treatment
cessation. 

The pathogenesis occurs according to two mechanisms:
• the significant entering of thyroid hormones into the blood; 
• the development of relative suprarenal insufficiency (DTG is accompanied by

the increasing of rate of corticosteroid metabolism in the organism, the in-
creasing of their decomposition, the releasing and forming of less active com-
pounds).

The clinical picture demonstrates high-grade psychomotor agitation up to the de-
velopment of acute psychosis, or sleepiness and disorientation. It is possible the onset
of the comatose state, high temperature (more than 38°C), apnoea, pain in the region
of heart, tachycardia (to 150 beats per minute), and ciliary arrhythmia. 

The pain in the region of abdomen is accompanied by the nausea, diarrhea, in
some cases the picture of acute abdomen is present. 

More than half of lethal outcomes in the thyreotoxic crisis are connected with
the acute cardiovascular insufficiency.

The treatment is focused on:
• The decreasing of the thyroid hormones in the blood: 1% Lugol's iodine solution

in the form of intravenous drop by drop injection. This solution contains natrium
iodide (the amount is 100-250 drops in 1 l of 5% glucose solution), 1 ml of natrium
chloride with isotonic solution every 8 hours or 5-10 ml of 10% natrium iodide so-
lution every 8 hours. Mercazole is used in the dosage of 60-100 mg a day 1 hour prior
to the iodine injection.

• The stopping of suprarenal insufficiency: in 100 mg of hydrocortisone every 6-8
hours (300-600 mg per day) in the form of intravenous drop by drop injection or 200-
300 mg of prednisolone per day with combination with 50 ml of 5% ascorbic acid so-
lution. If the arterial pressure is increased it is necessary to use 0.5% oil solution 
DOCSA (deoxycorticosterone acetate) in a dose of 5-10 mg per day intramuscularly.

• The prevention and the fight against dehydration: 2-3 liters of isotonic solution
of natrium chloride in 5% glucose solution intravenously drop by drop, subcutaneous
introduction, or through rectum. 

• The suppression of neurovegetative disorders: reserpine is given in a dose of 1
ml of 0.25% solution every 6-8 hours or octadine – from 10 to 60 mg per day. The
using of octadine is more preferable because it doesn't lead to the central nervous
system inhibition.

• The suppression of cardiovascular disorders: kor glycon in the dosage not more
than 1-2 ml of 0.06% solution or strophanthine in a dose of 1-2 ml of 0.05% solution
in the form of intravenous drop by drop injection; the rate is 20-60 drops per minute
in 5% glucose solution. 
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For neutralization of excess kinins, their inhibitors are prescribed: kontrical in
40.000 units in a dose of 50 ml of isotonic solution of natrium chloride intravenously. 
β-adrenergic blockers (propranolol, obzidan and others) in a dose of 20-120 mg

or 1 ml of 0.1% solution under the control of the pulse and arterial pressure with at-
tention. In the brain edema the dehydratative therapy or lumbar puncture is used. 

The antibiotic therapy is used for prevention of acute infections. 
The lining of the body by ice packs is used in hyperthermia. 
The tissue hypoxia is eliminated by the inhalation with moistened oxygen. 
In psychomotor disorders, the enema with chloral hydrate is used. 
The parenteral diet is recommended.
The duration of the thyreotoxic crisis treatment is not less than 7-10 days to the

entire elimination of its clinical and metabolic manifestations.

3.2. Hypothyroidism

The hypothyroidism is the disease, which is characterized by the hypofunction of
the thyroid gland and the decreasing of thyroid hormones content in the blood serum.

This disease was described first by the Gaul in 1873. The term «myxedema» (mu-
cous edema) was first used by Ord in 1878. The most detailed clinical characteristics
of hypothyroidism (myxedema) were described by S. Botkin in his clinical lectures
(1883-1887).

The etiology: According to the mechanisms of origin there is initial, secondary
and tertiary hypothyroidism.

The primary hypothyroidism: The initial pathological process is developing in the
thyroid gland tissue. The initial hypothyroidism numbers 95% of all cases. Its devel-
opment is caused by the following reasons:

• The abnormality of the thyroid gland development (dysgenesis, ectopia);
• The endemic goiter and cretinism;
• The inflammatory diseases of the thyroid gland (goiter of Ridel, Quervan's

thyroiditis, autoimmune Hashimoto's goiter);
• The thyroidectomy;
• The therapy by the radioactive iodine;
• The abnormality of hormone biosynthesis (congenital defects of  biosynthesis

of the ferment systems, insufficiency of the iodine);
• The thyrostatic medicinal therapy (the preparations of lithium, iodine, and

thyrostatics.
The secondary hypothyroidism is caused by the lesion of the hypophysis (hypopi-

tuitarism, isolated insufficiency of thyrotropic hormones (TSH) or the secretion of
biological inactive TSH.

The tertiary hypothyroidism is connected with the initial lesion of the hypothal-
amic centers secreting thyrotropin-releasing hormone. 



In some cases it is impossible to determine the cause of hypothyroidism (it is
called idiopathic hypothyroidism).

In average these three types of hypothyroidism includes 5% of cases.  
The pathogenesis: In the base of hypothyroidism development there is prolonged

and marked deficiency of specific activity of thyroid hormones in the organism with
the decreasing of oxidizing processes and thermogenesis and the accumulation of
metabolic products. This leads to serious functional disorders of the central nervous
system, endocrine, cardiovascular, digestive, and other systems, and to the dystrophy
and peculiar mucous edema of various tissues and organs.

Histologically: the configuration of follicles is incorrect, their diameter is de-
creased. Colloid is firm and isn't vacuolated.

According to the degrees of severity the hypothyroidism id divided into mild, mod-
erate, and severe (myxedema).

The clinics: The disease develops gradually. The most often the women suffer from
it. In outward appearance these
persons are slow moving, con-
strained, sleepy, and apathetic.
They have low hoarse voice; ex-
cessive body weight; puffy face;
dropsical eyelids; large lips and
tongue; dropsical limbs; dry,
thick, yellow color skin with hy-
perkeratosis in the regions of el-
bow joint elbow joints and knee-
joints (The syndrome of dirty
arms and legs). 

Serious trophic disturbances
occur in the appendages of skin,
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1

2

3

4

1
2

3

4

Thyroid gland in case of hypothyroidism:
1 – follicle, 2 – plane epithely of follicle, 

3 – colloid, 4 – conjunctive tissue 
with blood vessels

Health thyroid gland:
1 – plane epithely of follicle, 

2 – colloid, 3 – follicle, 
4 – conjunctive tissue with blood vessels

а
Patient with hypothyroidism:

а) in decompensated stage (before treatment);
b) in stage of medicated compensation 

(during the treatment).

b
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Index

Protein-bounded iodine (PBI) 
of the blood

Health

315-670 nmol/L
(4-8 μg%) 

Hypothyroidism

significantly decreased

The determining of the basal
metabolism ±10% significantly decreased

The total thyroxin, 
Т4 in the blood serum

48,9-84,9 nmol/L
(3,8-6,6 μg%) 

significantly decreased

The total triiodothyronine, 
Т3 in the blood serum

0,9-2,2 nmol/L
(60-140 ng%) 

significantly decreased

TTH in the blood serum 
0,5-1,5 μg/L

(0,5-1,5 ng/mL) 
significantly increased

Diagnostics:

The composition 
of the one tablet

50, 75, 100, 150, 200, 300, 1000
μg of thyroxin 

The preparation

L-thyroxin 

Average day dosage

Start Therapeutic

25-50 μg 100-200 μg

20, 50 μg of triiodothyronine 
hydrochloride Triiodothyronine 20-50 μg 50-100 μg

40 μg of thyroxin, 
10 μg of triiodothyronine Thyreotom 1 tablets 2-4 tablets

120 μg of thyroxin, 
30 μg of triiodothyronineThyreotom-forte 1 tablets 0,5-1,5 

tablets
70 μg of thyroxin, 
10 μg of triiodothyronine, 
150 mkg of potassium iodine

Thyreocomb 0,5 tablet 1-3 tablet

The equivalent and average dosages of the preparations of thyroid hormones

the hair is brittle and dim. The loss of outer portion of eyebrows (Hertoh's symptom)
is typical. The nails are brittle and striated.

In the cardiovascular system there is a bradycardia (the pulse rate is 60 beats per
minute and lower), the borders of the heart are dilated (equal as a rule). The heart
sounds are dull. The arterial pressure and minor pulse are decreased, the blood flow
rate in reduced. The atherosclerosis and coronary heart disease often develop.

As for digestive tract the nausea occurs. There are stable constipations. The se-
cretory and motor activity is reduced.

The changes of the state of the central nervous system are the most stable. The
inertia, apathy, and the decreasing of intellect right up to the psychosis occur. The
hearing is impaired. 

As a rule the peripheral nervous system is destroyed too. The pradicular pains,
paresthesia, convulsions, waddle, severe polyneuritis are observed. The thermoreg-
ulation is affected, the body temperature id decreased.

Myxedema is treated by an endocrinologist, who prescribes thyroid
hormones.The dentist provides the oral cavity sanation and dental treatment if nec-
essary.
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100 μg of thyroxin, 
20 μg of triiodothyroninNovotril 0,5 tablet 1-2 tablet

100 μg of thyroxin, 
10 μg of triiodothyronineProtiril 0,5 tablet 1-2 tablet

0,05 – 0,1 gThyroidin 0,5 tablet 0,1-0,15 g

Hypothyreoid (myxedematous) coma: it is the most serious complication of hy-
pothyroidism. As a rule it develops in untreated or treated insufficiently patients. In
women (at the age of 60-80 years old) it develops more often in cold seasons due to
various stress situations or intercurrent diseases. 

Clinical picture demonstrates increased inhibition of the central nervous system
(stupor and coma), the prostration and full inhibition of tendon reflexes. The most
serious disorders, which have bad prognosis, develop in the respiratory and cardio-
vascular systems. The alveolar hypoventilation develops, which leads to the increasing
of carbon dioxide (pCO2) in the blood and to the decreasing of oxygen (pO2). To-
gether with the decreasing of brain bloodstream it leads to cerebral hypoxia. Pro-
gressive bradycardia and hypotension are characteristic. The retention of urine or
the dynamic or mechanical bowel (intestinal) obstruction occurs. The hypoglycemia
and the hypothermia also develop.

The immediate cause of the death is the increasing cardiovascular and respiratory
failure.

Treatment:
• prednisolone in a dose of 100-200mg or hydrocortisone in a dose of 200-

400 mg intravenously drop by drop, then in a dose of 50-100 mg intramuscu-
larly every 6 hours to the collapse disappearing;

• 5% solution of glucose in the form of intravenous drop by drop injection, then
10 ml of 10% solution of natrium chloride intravenously in hyponatremia and
hypohlermia;

• the liquid dosage must not be more than 500-1000 ml within 24 hours;
• the first day of treatment: the dosage of thyroxin is in 400-500 mkg. During

the following days the dosage is decreased to 50-100 mkg per day;
• with the aim of increasing of oxidative processes the following is used  in the

form of intravenous drop by drop injection: 100 mg of cocarboxylase, 5 ml of
5% solution of ascorbic acid, 200 mkg of B12 vitamin, 1 ml of 5% solution of
B6 vitamin. Adenosine triphosphate (ATP);

• for prevention and treatment of infectious complications, the antibiotics of
the wide action spectrum  are used in the high dose;

• the thermal procedures aren't prescribed in hypothyreoid coma. This can lead
to the cardiac insufficiency. 

• that is why the patients must stay in the room having the temperature +25°C
far from heat source.
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4. DISORDERS OF PARATHYROID
GLANDS

The parathyroid glands are small glands of internal secretion consisting of two
pairs. The size of each is approximately 0,6 х 0,3 х 0,15 cm, summary mass is ap-
proximately 0.05-0.3 g. The upper pair is located against the cricoid cartilage; the
lower pair is located near the pole of the thyroid gland.

The glands include the principal, acidophilic, and transitional (between these two
types) (so called transitory) parathyrocytes. The main type is the principal cells and
acidophilic cells. They secrete parathyroid hormone.

Thyroid gland, back view

а) Magnification 8х5. 1 – connective-tissue 
capsule; 2 – parathyroid gland; 

а – layer of connective tissue with blood vessels;  
3 – follicles of thyroid gland; 

b) Magnification 40х7. 1 – glandular cells of
parathyroid gland; 2 – blood vessel; 

3 –follicle of thyroid gland;  
4 – colloid.
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• They activate the osteoclasts function, which release the proteindegrading
enzymes breaking the bone;
• They disrupt osteoblasts metabolism, as a result they lose the ability
to synthesize the protein matrix of the bone;
• They suppress the phosphorus reabsorption in the proximal portions
of kidney canaliculus.

 

 

  

  

 

 

 
 

  

 
 

Vitamin D

Parathyroid hormone
(parathyreoidine)

It increases the content
of Са++ in the blood

Disorders
of the parathyroid glands

With diminished
function

Hypoparathyroidism Hyperparathyroidism

With excessive
function

It decreases the content
of Са++ in the blood

Thyrocalcitonin
(hormone of the thyroid gland)

supports constant content of Са++ in the blood

Ca content in the blood is 2,4–2,9 mmol/l (9,6–11,6 mg%)
P content in the blood is 3,2–4,8 mmol/l (10–15 mg%)
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4.1. Hypoparathyroidism

Hypoparathyroidism: it is the disorder caused by the insufficient production 
of parathyroid hormone. It is characterized by the attacks of tonic convulsions. 
First the tetany was described by Shteinheim in 1830.

The etiology and pathogenesis:
• Removal in resection of the thyroid gland; 
• Inflammatory process; 
• Tuberculosis; 
• Amyloidosis; 
• Neoplastic (tumor) process.

The deficiency of parathyroid hormone leads to the reduction of Ca2+ inflow
from the osseous tissue into the blood and the increasing of reabsorption of phos-
phorus in the proximal portions of kidney  canaliculus → hypocalcaemia and hy-
perphosphatemia → the disturbance of balance between ions of Na+ and K+, Ca2+

and Mg2+→ the dramatic increasing of nervous and muscular irritability
The classification of hypoparathyroidism:

• Postoperative tetany;
• Secondary tetany (in haemorrhage, alkalosis, amyloidosis and others). 
According to the clinical picture:
• Acute form of hypoparathyreosis; 
• Chronic form of hypoparathyreosis; 
• Obliterated form of hypoparathyreosis.

The clinical picture of hypoparathyreosis
Often before the attack you can notice: extremity coldness, extremity coldness,

extremity coldness and paresthesia. 
After the precursors the painful tonic convulsions occur, which affect the sym-

metric groups of muscles and have the selective character. 
The attacks of tetany are the major symptomatic complex of the disease. Their

frequency, duration, and severity determine the forms of the hypoparathyreosis.
The sardonic grin is due to the spasm of the facial muscles, and the lips look as

«fish mouth». In spasm of mastication muscles, the convulsion lockjaw (trismus) is
observed. 

The convulsions in the muscles of upper limbs occur more often. The convul-
sions of the upper limbs' muscles lead the the following position of the arm: the fin-
gers are made a fist and turned to the palm, the first finger is curved, the hand is
curved in the area of radiocarpal articulation, so-called «obstetrician's hand».

In the spasm of lower limbs muscles, the hips and legs are elongate, the feet are
turned inward, and the fingers are curved.

The spasm of the muscles leads to the trunk bending backwards (opisthotonos). 
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Due to convulsions of intercostal muscles, abdomen muscles and the diaphragm,
the sudden disturbance of respiration occurs. 

Children often have the spasm of larynx muscles, which leads to the laryn-
gospasm. The result of prolonged laryngospasm is asphyxia and lethal outcome. The
convulsion attack can last some minutes or some hours. 

In the mild form, the attacks occur rare (1-2 times a week), their duration is not
more than some minutes. The tonic convulsions in this form of the disease are usu-
ally limited and occur in the hands as a rule. 

In the severe form the attacks are frequent (sometimes several times a day), con-
tinue some hours, and occur under the influence of outside irritants. The distur-
bances of cardiovascular system, the organs of respiration, gastro-intestinal tract,
and urine and reproductive system depend on the tonus predominance of sympa-
thetic or parasympathetic system. 

If there is the predominance of sympathetic system, we can notice paleness, tachy-
cardia, and the increasing of the arterial blood pressure. 

If there is the predominance of parasympathetic system, we can notice vomiting,
bradycardia, hypotonia, the increasing of the motor and secretory functions of the
gastro-intestinal tract (pylorospasm, diarrhea, the increasing of the secretion and
the acidity of gastric juice), polyuria and others.

The laboratory diagnostics:
• Ca2+ value in the blood usually corresponds to the severity of the disease. 
• In the severe form, the amount of Ca2+ in the blood decreases to 1.5-

1.2 mmol/L (6-5 mg %), hypocalciuria and hypophosphaturia.  
• EKG – the prolongation of Q-T interval due to hypocalcaemia. 
• EEG – there are pick-wave complexes (picks, acute waves are isolated or in

combination with the next slow wave). 

The diagnostics tests:
• The Chvostek's symptom is positive during palpation of the facial nerve in front

of hircus of the auricle (Chvostek-I: the contractions of muscles of the whole region,
innervated by the facial nerve; Chvostek-II: the muscle contraction in the region of
wings of nose and the mouth angle; Chvostek-III: the muscle contraction in the re-
gion of mouth angle only); 

• The Trousseau's sign: during the stretching of the upper arm by the rubber
tourniquet before the disappearance of the pulse for 2-3 minutes the convulsion re-
action of the hand in the form of "obstetrician's hand" occur. 

• The Schlesinger's symptom: during quick passive bending of the patient's leg
in the region of hip joint with rectified leg in the region of knee-joint, the patient
has convulsion contractions of hip extensors with sudden foot supination. 
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The treatment of hypoparathyreosis:
• 10-50 ml of 10% solution of chloride or gluconate calcium is intravenously ad-

ministered. The effect of the preparation is revealed at the end of injection proce-
dure. If it is necessary the calcium preparations are injected 3-5 times within
24 hours intravenously. 

• For prevention of tetany attack, 40-100 units (2.0-5.0 ml) of parathyroidin are
injected i/m subcutaneously if it is necessary. Parathyrodin is the extract of the
parathyroid glands of cattle. It contains 20 units in 1 ml. The medicinal effect is re-
vealed in 2-3 hours after injection procedure and lasts 20-24 hours. 

• After rapid relief of tetany symptoms together with parathyrodin or instead of
it, dihydrotachisterol (AT-10) is administered in a dose of 2 mg every 6 hours. Every
two days the dose is diminished in 2 mg. The supporting dose is 2 mg (it mobilizes
Ca from the bones, removes phosphorus with urine and strengthens Ca absorption
in the intestine). After stopping injections the preparation acts during 10 days. 

• To improve Са2+ absorption in the intestine, ergocalciferol (vitamin D) is ad-
ministered instead of dihydrotachisterol. The convulsions are relieved by the vitamin
D injection (alcohol solution) in a dose of 200.000–400.000 units within 24 hours
with gradual decreasing of a dose after attack arresting to 25.000–50.000 units a
day.  

• The control of Са2+ level in the blood and its excretion with the urine is made
1-2 times a week. 

• The sedatives and antispasmodics are administered. They are bromide, luminal,
chloral hydrate (in the form of internal using enema), papaverine and others. 

• In alkalosis the ammonium chloride is administered in a dose of 3-7 g a day.
• In increasing laryngospasm the intubation or tracheotomy is administered. 
• The Са2+ preparations in the form of salts (chloride, lactate, and gluconate) are

administered in the inter-attack period in two hours after meal. To increase Са2+ in
the blood and decrease phosphorus level, aluminium hydroxide is administered in
a dose of 45 ml of officinal preparation (20 minutes prior the meal). This preparation
is very effective for increasing parathyroid glands function. 

• For the best absorption of Са2+, it must be administered simultaneously with
the gastric juice, ammonium chloride or diluted hydrochloric acid.

4.2. Hyperparathyreosis

Hyperparathyreosis (Recklinghausen's disease of bone, generalized fibrous and
cystous osteodystrophy) is the disease, which is caused by excessive production of
parathyroid hormone. The disease was described by Recklinghausen in 1891. The
disease is characterized by the abnormal changes in the bones and kidneys. It is
more typical for women at the age of 20-50 years. 
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The etiology:
– in case of unit or multiple adenoma or hyperplasia of parathyroid glands. The

causes of the adenoma development are unknown. 

The pathogenesis: 
– Excessive production of parathyroid hormone leads to excessive activity of os-

teoclasts with secretion of citric acid from them. Occurring local acidosis assists to
transfer phosphate and Ca2+ from the bones into the blood.  

– The exhaustion of the osseous tissue by Ca2+ and phosphate leads to its cystic
remodeling, replacement of the osseous tissue by the fibrous tissue, softening, cur-
vature, and fractures of bones. 

– The reabsorption of phosphorus in renal tubules is inhibited. This leads to the
increasing of its excretion with the urine and decreasing of its concentration in the
blood. The next step is the compensatory leaving of inorganic compounds of phos-
phate from the bones into the blood. Delaying Ca2+ excretion by the kidneys the
excessive amount of parathyroid hormone leads to the development of hypercal-
cemia. It reduces the nervous and muscular irritability and leads to muscular hy-
potonia.

– Hypercalcemia with the following hypercalciuria inhibits the activity of the
antidiuretic hormone (vasopressin) to the renal tubules, which leads to the polyuria
and polydipsia.  

– The increased consentration of Ca2+ in the blood and the urine leads to nephro-
calculosis and nephrocalcinosis, which are the causes of the serious renal abnor-
mality. 

The classification (according to O.V. Nikolaiev, V.N. Tarkaieva) 
The primary hyperparathyreosis: 
– Visceropathic forms with predominant lesion of the kidney parenchyma, the

gastro-intestinal tract, neurological and mental systems;
– Osseous form: fibrous-cystic osteitis; 
– Paget-type form;
– Combined form.
The secondary hyperparathyreosis: 
– Renal form: renal rickets, tubulopathy (Lytwood type, Olbright type, Fancony

type);
– Intestinal form.
The tertiary hyperparathyreosis:  
– Hormonal inactive tumors.

The primary hyperparathyreosis develops in unit adenoma or in rare cases in mul-
tiple adenoma or hyperplasia of parathyroid glands. 
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The secondary hyperparathyreosis occurs in the chronic diseases of the kidneys
with the dysfunction of glomerules or the pathology of the gastro-intestinal tract.
This leads to the prolonged hypocalcaemia. As the result the compensatory hyper-
plasia of parathyroid glands develops. 

The tertiary hyperparathyreosis develops against a background of prolonged sec-
ondary hyperparathyreosis. Due to the morphologic substrate, it has the recurring
hyperplasia of parathyroid glands.  

According to the clinical course there are the following types of hyperparathyreosis: 
– Chronic;
– Acute
The clinical picture:
The development of the disease is gradual. The general weakness, polydipsia,

polyuria, weight loss, pain in the bones (especially in the feet), moving and falling
of teeth, which looks like healthy, are typical for this disease.  

«Waddling gait» is typical; there are the marks of multiple fractures. 
In palpation of bones we can notice cyst, false joint, at the percussion tympanic

sound (so-called «sound of ripe water-melon») is typical.
There are peptic ulcers of the duodenum, then stomach, esophagus, and intes-

tine. 
There are kidney disorders in 6-15%, accompanied by the degenerative changes

of parenchyma with the following azotemia and uraemia. 
There are pareses in the nervous system, the dysfunction of organs in the pelvic

area, which are the results of compression of the roots of spinal nerve or spinal cord. 
The laboratory diagnostics

– Hypercalcaemia, hypophosphatemia, the activity of the alkaline phosphatase
increases to 20 units of Bodansky (the norm is 1-5 units). 

– X-ray of the bones: diffusive osteoporosis with the regions of more intensive
rarefaction, cysts. The early symptom: like moth-eaten distal phalanges of the hands
(Fig.4.2.1, Fig.4.2.2). 

Fig.4.2.2. Radiograph of bones 
(diffuse osteoporosis with areas of more 

intense rarefication)

Fig.4.2.1. Radiograph of the hands 
(multiple cysts, symptom of like moth-eaten

distal phalanges of the hands)
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Sulkovich test: 5 ml of the urine (received on an empty stomach) mix with 2.5 ml
of Sulikovich reagent (2.5 g of oxalic acid, 2.5 g of ammonium oxalate, 2.5 g of ice
acetic acid, and up to 150 ml of distilled water). In the urine of healthy person we
can see milk-white opacity of sediment in 30 minutes after the adding of reagent.
Significant creamy reagent is the evidence of hypercalcemia, the absence of opacity
is the evidence of hypocalcemia.  

The determining of tubule reabsorption of the phosphorus: 
It is determined according to the following formula:
Reabsorption = phosphorus of the plasma kreatinine of the urine 100% 
The index of tubule reabsorption of the phosphorus is 82-92% in healthy persons;

this index is 26-78% in persons with hyperparathyreosis. 

The treatment of hyperparathyreosis
The treatment is performed by the surgical intervention! 
The healing occurs only after the removal of parathyroid adenoma. The surgical

treatment in hyperplasia of the parathyroid glands (the removal of 3 parathyroid
glands with the resection of the fourth) doesn't demonstrate the stable change.

Natrium citrate injected intravenously in a dose of 250 ml of 2.5% solution or
natrium sulphate in a dose of 3.000 ml within 8-10 hours by intravenous adminis-
tration (for bonding of Ca and its excretion from the blood). Sometimes instead of
these medicines, natrium and potassium phosphate buffer рН = 7.4 (0.081 М so-
lution of Na2HPO4 + 0.019М solution КН2РО2 with adding of 1 litre of distilled
water or 5% solution of glucose) is used intravenous drop infusion within 8-12 hours
with repeated intravenous administration in 24 hours.

In the easier cases or for supporting therapy, natrium phosphate (Na2РО2) in a
dose of 1.5 g in capsule (for internal use) up to 12-14 g within 24 hours is adminis-
tered. 

As the antagonist for parathyroid hormone, mitramicyne is intravenously injected
at a dose of 25 μg / kg.

For cardiovascular disorders and dehydration the symptomatic therapy is used.
Sometimes according to indications, the peritoneal dialysis or hemodialysis with

calciumless dialysate is administered.
The patients' diet must include products with low content of Ca2+ (milk, dairy

products, and vitamin D must be excluded). 

The acute course 
(Hyperparathyroid crisis)

• Increased temperature up to 40°С; 
• Thirst, nausea, intractable vomiting, which isn't connected with food intake,

and anorexia;  
• The pain in the joints and muscles, sudden muscle weakness;  
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• Drowse, loss of memory. 
• During the crisis the gastric bleeding; acute pancreatitis, perforation of the

peptic ulcer can develop. In some cases massive calcification and necrosis in the
brain, myocardium and other organs develop. Renal form is characterized by the
clinical picture of the acute renal insufficiency or uremic coma. 

• Neuropsychic disorders in crisis are manifested by lethargy or irritability, delu-
sion with visual hallucinations. Psychosis and epilepsy can occur also. 

• When Ca2+ content is up to 5 mmol/L (20 mg%), the following things occur:
cardiovascular insufficiency, dysfunctions of the respiratory organs (right up to a
pulmonary edema), progressive lethargy, slowness of the movements (right up to a
stupor). Then the coma and death occur. 

The treatment of hyperparathyroid crisis
Hyperparathyroid crisis: 300 ml of the isotonic solution of NaCl is administered

within 3 hours, by intravenous drop. It increases the glomerular calcium excretion. 
When the dehydration is absent and renal insufficiency with oligouria is present,

furosemide in a dose of 80-100 mg/h up to 2 days and isotonic solution of NaCl in-
travenous drop are administered. 

Calcitrine is injected intramuscularly or subcutaneously: 1-4 units per 1 kg of
the body weight every 12 hours or up to 8 units per 1 kg of the body weight every
8 hours if the previous dose is ineffective (it improves the fixation of Ca2+ in the
bones). 

Prednisolone (up to 150 mg) is injected intramuscularly or by intravenous drop
in case of decreased intestinal absorption of Ca2+. 
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5. NON-CARIOUS LESIONS
OF THE HARD TOOTH TISSUES

Non-carious lesions of the hard dental tissues include morphological and functional
damage to enamel and dentin due to the influence of exogenous and endogenous adverse
factors on dental tissues.

According to V.K. Patrikeyev (1968), non-carious lesions of tooth tissue
are divided into 2 groups:

1. Lesions that occur during the period of follicular teeth development 
(before eruption):

– enamel hypoplasia;
– enamel hyperplasia;
– endemic tooth fluorosis;
– abnormalities of teething, discoloration;
– hereditary disorders of tooth development.
2. Dental lesions that occur after tooth eruption:
– tooth discoloration and plaque accumulation;
– erasing of hard tissues;
– wedge-shaped defect;
– tooth erosion;
– necrosis of hard tooth tissues;
– dental trauma;
– dental hyperesthesia.

5.1. Systemic Enamel Hypoplasia

Enamel hypoplasia hypoplasia is a malformation of hard tooth tissues that occurs
as a result of various endogenous and exogenous factors and is manifested in a quan-
titative and qualitative violation of the histological structure and the composition
of enamel and dentin.

It is believed that primarily the structure of the protein matrix of tooth enamel
is disturbed in hypoplasia as a result of insufficient or delayed function of enam-



eloblasts, and as a consequence, the process of enamel mineralization during period
of tooth development is disrupted.

Changes in the structure of dentin, pulp and a combination of hypoplasia with
occlusal abnormalities is evidence that enamel hypoplasia is not a local process, but
the result of metabolic disorders.

There is systemic and local hypoplasia.
Systemic hypoplasia of the hard tissues of permanent teeth is characterized by a

violation of the structure of enamel and dentin of all or only one functional group
of teeth.

Etiology and pathogenesis
Systemic hypoplasia develops under the influence of diseases that arose during

the period of enamel formation. Hypoplasia occurs in children who have suffered
from rickets, tetany, toxic dyspepsia, alimentary dystrophy, etc. The most vulnerable
period of dental hypoplasia development is the period of amelogenesis. Any disease
can disrupt the synthetic function of enameloblasts during this period .Enamel hy-
poplasia is more often defined in the area of the edge of incisors, tubercles of canines
and the first permanent molars. After long-term somatic diseases in children at 3-
4 years, all other teeth are affected by systemic hypoplasia, but the location of the
lesion is different.

Thus, enamel hypoplasia should be considered as a polyetiologic disease with a
specific pathogenesis. Regardless of the cause, the damage mechanism is the same
that acts during the period of tooth enamel development and is associated with a
violation of mineral metabolism in the child’s organism.

Clinical picture: Systemic enamel hypoplasia manifests itself in the form of spots,
single or numerous cup-shaped depressions or linear grooves of varying depth and
width, which cover the tooth and are parallel to the cutting edge or chewing sur-
face.

Low degree of systemic enamel hypoplasia can be shown in the form of spots
more often white, less often yellowish color, with accurate border and identical in
size on homonymous teeth. The surface of the stain is smooth, shiny or dim, and it
depends in which period of enamel formation its mineralization was disturbed. If
the surface of the stain is smooth and shiny, it indicates to a short-term and slight
violation of the enamel structure in the form of focal demineralization in the sub-
surface layer of enamel. In this case, it seems that the stain allegedly shines through
the unchanged layer of enamel. If the stain is dim, discolored, it arose as a result of
a violation of enamel formation in the final period. In this case, the thickness of the
enamel in the area of the stain may not change.

In polarized light, the spotted form of hypoplasia has an inhomogeneous dark
zone (positive birefringence) with uneven contours in the affected areas, which reach-
es the depth of the dentin. In the outer layer of enamel and in the area of the dentin-
enamel junction there are light streaks (negative birefringence). The dentin-enamel
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junction is not broken. There are more areas of interglobular dentin in the dentin
compared to normal teeth. Retzius lines are visible in areas of intact enamel.

Enamel hypoplasia is often manifested in the form of single or numerous cup-
shaped depressions of round or oval shape of varying width and depth. Enamel
is thinned at the bottom of the depressions, and a yellowish dentin can shine
through it. 

The grooved form of systemic hypoplasia is characterized by the presence of
grooves of various depths, localized at some distance from the cutting edge, parallel
to it or the masticatory surface (Fig. 5.1.1). At the bottom of the grooves the enamel
layer is thin, their bottom and walls are smooth. The color of the enamel can be yel-
low or even brown. In the first molars and, less often, premolars there are under-
developed tubercles which have smaller size and can be completely deprived of
enamel.

It is possible to determine the age when the child was sick by the localization of
the areas of the enamel hypoplasia. The width of the affected area of enamel indi-
cates the duration of the period of violation of metabolic processes in enameloblasts,
and the number of hypoplastic bands indicates a short-term or long-term violation
of mineral metabolism in a sick child.

If the foci of hypoplasia are localized along the cutting edge of the central, lateral
incisors and tubercles of the first molars, it indicates a violation of their mineral-
ization at the age of 6 to 8-9 months; hypoplasia of incisors, canines, first molars,
as well as tubercles of premolars and second molars indicates that the violation of
mineral metabolism in the child's body continued in the second or third year of life.
The level of damage to different groups of teeth usually differs, due to different pe-
riods of their mineralization.

Microscopic examination of slices of hypoplastic teeth revealed that in the areas
of enamel lesions there are Retzius lines near them, changes in the direction of
enamel prisms, indicating a violation of the enamel mineralization. The micro-
hardness of the surface layer of
the enamel with hypoplasia is
reduced.

The greater changes are de-
termined in the entire thickness
of the enamel layer. With
grooved, cup-shaped forms of
hypoplasia and combined le-
sions, changes are histologically
determined not only in those
areas where the defect is locat-
ed, but also at a considerable
distance from it, as well as in
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Fig.5.1.1. The grooved form of systemic hypoplasia



dentin, pulp, and even root cementum. Therefore, the term «enamel hypoplasia»
is conditional. It is more correct to speak about hypoplasia of tooth tissues. 

Histological preparations of teeth affected with hypoplasia showed irregular
width of the interprismatic spaces, unequal mineralization of individual areas of
enamel. Enamel slices showed an increase in the number of enamel plates repre-
sented by organic matter. Disorders of mineral metabolism lead to changes in the
structure of dentin, as evidenced by a violation of the course of the tubules (mainly
on the border with the enamel) and a greater amount of interglobular dentin com-
pared to normal. This once again emphasizes the fact that there is violation of the
process of dentin mineralization.

Histological examination of the pulp revealed a reduced number of cells in the
odontoblast layer, vacuolation detected, and reticular atrophy observed in the central
part of the pulp; degenerative changes are defined in nerve fibers.

Thinning with hypoplasia, the cutting edge of the tooth is often broken off. In
the complete absence of enamel on the cutting edge of the front teeth, premolars
and molars, these areas of the tooth crown are erased. Caries can develop in hy-
poplasia, especially with severe forms of hypoplasia.

Aesthetic dissatisfaction of patients with the appearance of anterior teeth affected
by hypoplasia, especially with the development of caries, breakage of the thinned
cutting edge or abrasion of the tooth crown encourages patients to see a dentist.

Differential diagnosis: The spotted form of systemic hypoplasia should be differ-
entiated with mild manifestations of dental fluorosis and initial caries.

Treatment: Early treatment of hypoplasia is of great aesthetic and psychological
importance, because it helps to eliminate unwanted emotional stress. Restoration
of the shape of the dental crown is carried out using modern composite materials.
Under conditions of strongly thinned cutting edge and enamel aplasia on tubercles
of premolars and molars it is indicated to cover such teeth with artificial crowns.

Prevention: The following prophylactic measures are important to prevent the
development of hypoplasia:

– prevention of infectious and non-infectious diseases in infants;
– early and effective comprehensive treatment of the resulting somatic disease

(acute infectious diseases, alimentary dystrophy, toxic dyspepsia, hypo- and avita-
minosis, etc.);

– prescription of remineralizing agents in complex with vitamin D during amel-
ogenesis according to the scheme: 14-20 days of use, 14-20 days break (course of
treatment is associated with the period of amelogenesis);

– stepping up preventive health messages at women’s consultation clinics and
children's consultations.
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The dentist's work should be coordinated with the pediatrician and endocrinol-
ogist to implement these measures.

5.2. Endemic Fluorosis

Dental fluorosis is an endemic disease that occurs in children permanently living
in an area with a high content of fluoride in the drinking water and is characterized
by the development of chalky spots, brownish discoloration and enamel destruc-
tion.

Etiology and pathogenesis: Dental fluorosis occurs due to excessive fluoride in
the body of the fetus or child during the genesis of the enamel. The development of
dental fluorosis can also be influenced by the consumption of food rich in fluoride
(sea fish, tea), the influence of the external environment environmental influences,
etc. Soil enrichment with fluoride occurs due to the introduction of mineral super-
phosphate fertilizers, industrial emissions of fluorine-containing products, etc.

Fluorosis affects teeth of children, who developed in utero, and then lived in
sick areas of high fluoride content in the drinking water, soil, food or settled there
during the formation of enamel; therefore, this disease does not occur in adults
living in the region of endemic fluorosis.

Normally, the human body is administered on average up to 1 mg of fluoride per
day with food and drinking water. Excess fluoride accumulates in bones and teeth.
It is believed that dental fluorosis can occur due to the use of drinking water with a
fluoride content of more than 1.5 mg / L; it can develop with less content in coun-
tries with hot climate.

In addition to fluoride, the frequency of fluorosis of teeth is affected by the age
at which children begin to use water with excess fluoride, somatic diseases, the state
of nonspecific and immunological reactivity of the body, etc.

The prevalence and intensity of fluorosis of teeth first of all depends on the in-
crease in the concentration of fluoride in drinking water: at 2.5-3.0 mg / L, the
prevalence of fluorosis is 77.0% with an average intensity of damage of 1.81 points;
at a concentration of 4 mg / L the lesion reaches 91.8%.

At the same time, a direct connection between the intensity of enamel staining
and the gingival index was revealed (A. Nikolishin).

Composition of the hard tooth tissues affected by fluorosis: Violation of the min-
eralization process of hard tissues occurs in fluorosis that accompanied by changing
in the constituent elements content of enamel and dentin.

Using micro-X-ray spectral analysis in the surface layer of the enamel revealed
a significant decrease in the content of calcium, chlorine and an increase in the
amount of fluorine, sodium and magnesium (A. Nikolishin, 1989). There was no
significant difference found between the studied macro- and microelements in mild
lesions.
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Changes in the elemental composition of the enamel in severe cases of fluorosis
indicate gross molecular transformations in the crystal structure of the enamel,
which was confirmed by IR spectroscopy. Studies have shown that the surface layer
of enamel contains much more water and protein in severe cases of fluorosis.

Structure of the teeth affected by fluorosis: Mild dental fluorosis is characterized
by atypical placement of enamel prisms, increased porosity.

There are pericimates on the vestibular surface of the frontal teeth at the initial
stages of fluorosis. Pericimates are roller-like thickenings, which differ very little
from the structure of intact enamel.

Interprismatic substance of the enamel surface layer changes in severe cases.
The structure of the enamel surface layer is disturbed in severe cases of fluorosis,

there are bumpy formations, which alternate with depressions. In severe cases of
fluorosis, the enamel surface layer shows the total quenching of the primary fluo-
rescence in UV rays.

Brown discoloration of enamel is a constant sign of dental fluorosis, which is as-
sociated with their increased permeability (A. Kolesnik, A. Nikolishin, 1987), the
content of tissue pigments of organic origin and pigments of oral fluid, food, drink-
ing water, dental plaque, etc.

Pathogenesis of dental fluorosi. Slowing of protein synthesis in fluoride intoxi-
cation is the main cause of the cytotoxic effects of fluoride, which leads to impaired
enamel mineralization of tooth tissue. S. Strochkova and V. Sorokovyi (1983) con-
sider the inhibition of the activity of magnesium-dependent enzymes to be the main
in the pathogenesis of fluoride intoxication.

According to A. Nikolishin (1995), during the period of enamelogenesis fluorine
penetrates into the enameloblasts through the vessels of the dental sac, intercellular
spaces and binds to the calcium of matrix protein of the future enamel. As a result,
hydroxyfluoroapatite is formed in the enamel – Са10 (РО4)6 ОНF; the amount of
fluoride involved in its formation is optimal, so after the initial mineralization of
the enamel and a decrease in the amount of fluoride circulating in the blood, the
development of fluorosis at this stage may terminate. This is the so-called initial (or
first) stage of dental fluorosis.

At high concentrations and prolonged action of fluorine circulating in the in-
ternal environment of the body, it can settle on the surface of the already formed
enamel matrix in the form of insoluble calcium fluoride. This process can continue
throughout the period of amelogenesis, provided that the accumulation of fluoride
in bone tissue and temporary teeth. During the period of dental germs development
of permanent teeth, the roots of temporary teeth and bone tissue of the jaw are re-
sorbed, fluoride that released from bone trabeculae and roots of temporary teeth
forms a compound with calcium and sedimentates on the enamel surface of the fol-
licle in the form of calcium fluoride. This is a severe degree of damage to the teeth
formed by fluorosis. The most intensive formation of calcium fluoride in the enamel
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surface layer of permanent teeth occurs in children aged 2-3 years living in an en-
demic region of fluorosis, as well as during the resorption of the roots of temporary
teeth.

In severe cases of fluorosis the connection of calcium fluoride in the enamel sur-
face layer with the underlying layer of apatite fluoride is weak, so under the influence
of mechanical factors on the enamel surface of permanent teeth, defects charac-
teristic of severe manifestations of fluorosis are formed.

Thus, the protein-mucopolysaccharide complex of enameloblasts of the enamel
organ is primarily involved in the development of pathomorphological changes of
enamel in fluorosis. The most vulnerable period of childhood in terms of the possible
development of dental fluorosis is the period of enamel histogenesis and its primary
mineralization, as well as the period of secondary enamel mineralization.

Classification, clinical picture, diagnosis of dental fluorosis. Classification of den-
tal fluorosis by A. Nikolishin (1999) is based on the determination of the ohmic re-
sistance of the hard tissues of the teeth and the fluorescence of the enamel in ultra-
violet rays and clinical manifestations of the disease. With a mild degree of fluorosis,
the electrical conductivity of hard tissues does not change and the enamel shows a
bright light blue fluorescence. The decrease in the ohmic resistance of the hard tis-
sues of the teeth with the quenching of the primary fluorescence of the enamel in-
dicates a severe manifestation of dental fluorosis and the presence on the enamel
surface of a compound of fluoride and calcium. Therefore, the greater the decrease
in the ohmic resistance of the hard tissues of the teeth and the more pronounced
quenching of the primary fluorescence of the enamel, the more severe the disease,
that is, these objective indicators reflect the severity of the disease.

Enamel consists of hydroxyfluoroapatite with mild form of fluorosis. This is a
fairly stable compound. Therefore, with a mild form of fluorosis, the clinical signs
of the disease do not change during the patient's life (Fig 5.2.1).

With moderate form of fluorosis, calcium fluoride is contained in the enamel in
fragments, the teeth are cut un-
painted, and the fragmentary
color of the enamel – from
barely noticeable to dark brown
– appears after some time. In
these areas, the electrical resist-
ance is almost unchanged and
there is a fragmentary quench-
ing of fluorescence (Fig 5.2.2).

When a layer of calcium flu-
oride has formed on the entire
surface of the tooth crown,
changes in the permeability of
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the enamel are noticeable with
severe manifestations of fluoro-
sis. Therefore, a tooth that has
erupted with such manifesta-
tions of fluorosis (chalky enam-
el) is very quickly totally stained
with oral pigments; the col-
oration is more intense in
places of chips, fragments and
roughness (Fig 5.2.3).

The given classification of
dental fluorosis covers all clini-
cal manifestations of the dyna-
mics of the disease with age of
children and adolescents and is
based on objective criteria for
changes in the composition,
structure and properties of ena-
mel affected by fluorosis.

Differential diagnosis of den-
tal fluorosis is performed with
hypoplasia. The greatest diffi-
culty in the differential diagno-
sis of dental fluorosis occurs
with the macular form of hypo-
plasia.

Finding out the pathogenesis of these diseases, it should be remembered that the
development of both lesions is based on the violations of the mineralization process
in the hard tooth tissues. However, fluorosis occurs due to excessive fluoride intake
during the formation of germs, systemic hypoplasia – changes in amelogenesis un-
der the influence of mineral metabolism disorders due to diseases (simple and toxic
dyspepsia, spasmophilia, rickets, etc.). Perhaps that is why some authors (P. Leus)
consider dental fluorosis to be a type of specific hypoplasia.

Temporary teeth are rarely affected in systemic hypoplasia, as in fluorosis. Chalky
spots in both diseases are located in atypical places for caries on the labial and lingual
surfaces of the teeth, on the tubercles and the incisal edge. In cases of fluorosis the
spots are pearly white, shiny, insensitive during probing, gradually passing into the
unchanged enamel. In case of hypoplasia, the spots are light, in the form of a chain
that surrounds the crown of the tooth, they are dense, painless when probing and
shiny. The borders of the spots are usually well defined. In both diseases, the spots
are not stained with a 2% solution of methylene blue and other dyes.
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Under ultraviolet irradiation chalky stains with fluorosis fluoresce with a light
blue glow and do not differ from the fluorescence of intact teeth. In case of hypo-
plasia, the spots fluoresce with a light yellow glow. Areas of pigmentation, regardless
of their intensity in fluorosis, fluoresce with a red-brown glow. In hypoplasia, enamel
pigmentation can be traced in depressions, furrows, in places where dental plaque
accumulates, it is often poorly expressed and therefore does not fluoresce. In event
of significant forms of fluorosis without brown color of the teeth, either fragmentary
or complete quenching of primary fluorescence appears. Fluorescence of the af-
fected areas is light yellow in furious and destructive forms of hypoplasia, as in the
spotted form of hypoplasia; quenching of primary enamel fluorescence is not ob-
served. Fluorosis spots are relatively constant and stable in their development. If a
child lives in an area with optimal or low fluoride content in the drinking water, the
size of the spot may decrease or disappear completely over time. In the presence of
hypoplasia, spots do not disappear with age of the child, process progresses and
leads to the development of superficial caries in their place.

The electrical conductivity of fluorosis spots and spots in case of systemic hy-
poplasia is not changed. However, the ohmic electrical resistance of the hard tooth
tissues is significantly reduced with so-called «chalky degeneration»  enamel and in
the destructive form of fluorosis due to the formation of calcium fluoride. Electrical
conductivity of the hard tooth tissues changes in grooved and destructive forms of
hypoplasia due to a decrease in the enamel thickness.

In case of the destructive form of fluorosis, as a rule, all teeth are affected, more
often there is a brown discoloration and chalky degeneration of enamel; areas of
the hard tooth tissues destruction are placed randomly. There are chips, cracks,
fragments in some places. There are transverse furrows in the destructive form of
hypoplasia that cover the crown of the tooth. Furrows are more often observed on
the central, lateral incisors and on the first molars. They are strictly symmetrical
and their appearance coincides with the period of enamel mineralization (see Fig
5.1.1). Caries develops in places of destruction during hypoplasia, so the first molars
in adult patients are often absent.

Treatment of dental fluorosis is carried out in a comprehensive manner with con-
sideration to the severity of the disease, the general condition of the body and the
influence of endemic factors:

– cessation or at least restriction of access to the child's organism of increased
fluoride concentrations with drinking water and food;

– reducing toxic effects of elevated fluoride concentrations in the human body
and dental tissues in particular by prescribing milk and dairy products, calcium sup-
plements over a month, which is necessary for the binding of fluoride and its exc-
retion from the child’s body.

Local treatment of dental fluorosis should be differentiated taking into account
disease severity and organism reactivity.
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In case of fluorosis manifestation, patients are prescribed twofold brushing of
teeth with toothpastes containing calcium glycerophosphate («Pearl», «Arbat») or
toothpaste «Remodent» (A. Nikolishin, 1977, 1989). Oral cavity sanation and 
treatment of periodontal diseases (gingivitis, periodontitis) is carried out when 
necessary.

Brown discoloration is a constant sign of severe dental fluorosis. The following
methods are used for enamel bleaching: 

– Mechanical;
– Chemical; 
– Physical;
– Combined. 
In more recent times, grinding (microabrasion) of the enamel surface is carried

out using a special jelly-like corundum. Grinding of the enamel surface is combined
with the action of 6% hydrochloric acid solution. According to the method of A. Ni-
kolishin, H. Ilenko (1992), it is applied 36% hydrochloric acid and 33% hydrogen
peroxide (in a ratio of 1: 3) on the enamel for 3 minutes primarily. After that, a
cotton swab moistened with 33% hydrogen peroxide is applied for five minutes. Oral
cavity is rinsed with 1% sodium bicarbonate solution. Teeth are dried and irradiated

with a helium-neon laser
(LTH-01 apparatus) at an
output power of 0.5 MWth for
3 minutes. The dental bleac-
hing course covers a one-time
action of the whitening mixture
and five-time irradiation of te-
eth with monochromatic, co-
herent light of a helium-neon
laser.

The described methods are
modern, corresponding to the
level of scientific achievements,
however, they give a positive re-
sult only in mild manifestations
of fluorosis (with superficial
discoloration of the enamel). In
case of the third degree of fluo-
rosis with full color of hard to-
oth tissues, it is more effective
to use the treatment of enamel
with hydrochloric acid, perhyd-
rol followed by electrophoresis
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of a 5% solution of calcium chloride according to the method of A. Nikolishin.
Direct restoration of the affected teeth is carried out with the use of modern

light-cured composite materials (E. Nikolishina, 2001). The calcium fluoride layer
is ground and replaced with a composite material. The method of restoration of
fluorous teeth is slightly different from the conventional one. Thus, after etching
the enamel and drying it is applied at least three times the adhesive of the IV gene-
ration to form a shiny film – a layer inhibited by oxygen. Only after that the com-
posite is applied in layers (Fig. 5.2.4). This technique achieves good adhesion.

Prevention of dental fluorosis covers a range of municipal (regional) and indivi-
dual measures.

Municipal measures include defluorination of drinking water. 
Individual measures composed of a food hygiene, reducing the consumption of

fluoride with food, rational oral hygiene.
It should be emphasized, however, that the treatment of patients with fluorosis

is an unresolved problem, so it needs proper attention from a doctor; treatment
should be comprehensive, taking into account the severity of the disease, endemic
factors, etc.

5.3. Abrasion of the Hard Tooth Tissues. 
Wedge-Shaped Defect

Abrasion of tooth tissues occurs in every person and is the result of the physio-
logical function of chewing. Physiological dental abrasion is primarily found on the
tubercles of the masticatory surface of premolar and molar teeth, as well as on the
cutting edge of the incisors and tubercles of the canines. Additionally, the physio-
logical dental abrasion normally leads to the formation of a small area on the convex
part of the crown at the point of contact with the adjacent tooth.

The degree of physiological dental abrasion increases with age. Tooth abrasion
under 40 years of age is limited to the enamel, then dentin also may be involved in
the process over 50 years of age, which is due to its exposure is pigmented in yellow.
With age, both anteriors and lateral teeth abrase within the boundaries of the enamel
and dentin. Sometimes dental abrasion reaches the tooth cavity, which is filled with
secondary dentin.

Along with physiological teeth attrition, pathological dental abrasion occurs when
there is intense abrasion of hard tissues in one tooth, group of teeth or in all contact
teeth. Pathological abrasion of the hard dental tissues is observed in 11-12% of peo-
ple.

Clinical picture: Complete abrasion of the dental cusps of molar and premolar
teeth and partial abrasion of the edges of the anterior incisors are more common in
men (62%) than in women (22%). The causes of increased abrasion can be disturbed
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occlusion, overload due to
tooth loss, improper design of
dentures, exposure to domestic
and occupational hazards, as
well as the formation of defec-
tive hard tooth structures.

The chewing surface of lat-
eral incisors and edges of cen-
tral incisors are exposed to
abrasion in case of the direct
bite. As the dental cusps of the
chewing surface are erased with
age, the abrasion of the incisors

progresses rapidly. The length of the incisor teeth crowns decreases by 1/3-1/2 in
35-40 years of age (Fig. 5.3.1). At the same time instead of a cutting edge on incisors
platforms with the exposed dentin are formed. After dentin exposure, abrasion is
more intense, resulting in the formation of sharp edges of the enamel, injuring the
mucous membrane of the cheeks and lips.

If the treatment is not carried out, the abrasion of tissues progresses rapidly and
dental crowns become much shorter, there are signs of reduction of the lower third
of the face, wrinkles are formed in the corners of the mouth; with a significant re-
duction in occlusion may occur changes in the temporomandibular joint and, as a
consequence, there is burning or inflammation of the oral mucosa, decreased hear-
ing and other symptoms characteristic of the reduced occlusion syndrome. With
further progression, the abrasion process reaches the dental necks and tooth cavity
is visible through the dentin. However, its disclosure does not occur due to deposits
of replacing dentin.

The labial surface of the lower incisors is in contact with the palatal surface of
the incisors of the upper jaw in case of deep bite and these surfaces are intensely
abraded.

The most pronounced abrasion of hard tissues is observed in the absence of part
of the teeth. In particular, in the absence of molar teeth, which normally determine
the ratio of dentitions, there is intense abrasion of incisors and canines due to over-
load. There may be a shift of the teeth, resorption of bone tissue near the tips of the
roots, reduction of interdental septa. Dental abrasion is often caused by incorrect
design of removable and non-removable dentures. When used under dental clammer
without an artificial crown, the enamel and dentin near the tooth neck are often
abraded. As a rule, patients complain of tooth sensitivity to mechanical, temperature
and chemical stimuli in this case.

It is known that the specific conditions of some industries are the cause of oc-
cupational diseases. It is revealed in workers engaged in the production of organic
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and especially inorganic acids more or less pronounced equal abrasion of all groups
of teeth, sharp edges are absent, exposed dense smooth dentin is visible in places.
Persons with long experience of work at the enterprise have their teeth worn down
to their necks. One of the first signs of demineralization and abrasion of enamel
under the influence of acid is the appearance of soreness of the mouth and roughness
of the teeth. Changing of the soreness of the mouth to the toothache is characteristic
of the progression of the process. It is revealed the waviness of the natural color and
gloss of the enamel (especially when dried) at the medical examination.

Increased tooth abrasion is often associated with a decrease in structural tissue
resistance in case of dysfunction of thyroid gland, parathyroid gland, pituitary gland
and so on.

According to the clinical and anatomical classification, there are 3 degrees of
severity:

І degree – a slight abrasion of the enamel on the dental cusps and cutting edges
of tooth crowns.

ІІ degree – enamel abrasion on the dental casps, canines, premolar teeth, molar
teeth and the edges of the incisors with the exposure of the surface layers of dentin.

ІІІ degree –abrasion of enamel and a significant part of dentin to the level of the
crown cavity of the tooth.

The initial clinical manifestation of tooth abrasion is their sensitivity to temper-
ature stimuli. As the process deepens, pain from the effects of chemical and then
mechanical stimuli may join.

Despite severe abrasion, pulp sensitivity remains within normal limits or slightly
reduced in the majority of patients.

Pathohistological picture. It is revealed more intense deposition of replacing
dentin according to the area of the abrasion in case of a slight abrasion on the dental
cusps and the cutting edge in the tooth cavity. Dentinal tubule occlusion is observed
in the abrasion zone and the adjacent area; the number of odontoblasts in the pulp
decreases, their vacuolation, reticular atrophy is observed; in the central layers of
the pulp, especially in the root, petrification, denticles are formed.

At the ІІІ degree of attrition the expressed sclerosis of dentin is observed, the
cavity of a coronal part is almost completely filled with replacement dentin, the
pulp is atrophic. Significantly reduced the number of odontoblasts, they have dys-
trophic processes. Root canals are narrowed.

Treatment. The main tasks of treatment are stabilization and stopping of attrition
at the first and second degree abrasions. For this purpose, dental build-up is made
on antagonist teeth, mainly molar teeth. If the abrasion is caused by the loss of a
significant number of teeth, it is necessary to restore the dentition with the pros-
thesis. Tooth tissue abrasion is often accompanied by hyperesthesia, which requires
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appropriate treatment.
Significant difficulties arise in the treatment of third degree abrasion with a

marked decrease in occlusion. In such cases, the former bite height is restored with
fixed or removable dentures. A direct indication for it are complaints of pain in the
temporomandibular joints, burning and pain in the tongue, which is a consequence
of changes in the position of the joint head in the joint fossa. Treatment is usually
long, with intermediate manufacture of medical devices; its purpose is to create a
position of the dentition that would provide the physiological position of the joint
head in the joint fossa. It is important that this position of the jaw is maintained in
the future.

Wedge-shaped defect: the name of the pathological condition is due to the form
of the defect of the hard tooth tissues – the type of wedge. A wedge-shaped defect
is localized in the neck of the teeth, on the buccal and labial surfaces. it is formed
after exposing the neck of the tooth in 8-10 % of patients with periodontitis and pe-
riodontitis.

Wedge-shaped defect of the hard tooth tissues is more common in middle-aged
and elderly people under the influence of mechanical and chemical factors, in par-
ticular, the pH of oral fluid, toothbrush, acids, etc. This is confirmed by the fact
that it is most pronounced on the teeth protruding from the dentition (canines and
premolars), on the left side in right-handers, on the right side in left-handers.

The shape of the wedge-shaped defect can be explained by the increase in the
branches of the dentinal tubules from the dentin-enamel border to the tooth sur-
face.

Clinical picture. Wedge-shaped defect in most cases is not accompanied by pain:
patients indicate only a defect in the tooth tissues, which progresses slowly without
changing the shape. In rare cases, there is a temporary sensitivity to temperature,
chemical and mechanical stimuli. The rate of increase in the severity of subjective
sensations depends on the rate of deepening of the defect, the intensity of deposition
of replacing dentin: when replacing dentin is deposited more slowly than the defect
deepens, there is a sharper response to stimuli Wedge-shaped defects can be single,
but more often they are numerous and are located in the dental neck on the vestibu-
lar surface of symmetrical teeth (Fig. 5.3.2). They have dense, shiny, smooth walls,
almost never affected by caries. The pulp chamber at wedge-shaped defects opens
very seldom owing to formation of irregular dentin.

It is advisable to distinguish between mild (within the enamel), medium (within
the mantle dentin) and severe wedge-shaped defect.

Differential diagnosis. The wedge-shaped defect is differentiated from dental
caries, enamel necrosis, erosion of the hard tooth tissues.

Differentiating from caries, it is necessary to take into account the typical local-
ization of the wedge-shaped defect on the vestibular surface in the area of the ex-
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posed tooth necks, the charac-
teristic shape of the wedge; the
initial manifestations of both
diseases are very similar and are
expressed in a slight reduction
in tooth tissue. However, in the
case of a wedge-shaped defect,
the walls and bottom are grad-
ually smoothed and compact-
ed, and in the case of superficial
caries, the deepening of the
demineralization focus is ac-
companied by softening of hard
tissues with uneven, eroded
edges of the enamel.

Cervical necrosis of the hard
tooth tissues is characterized by
a short course, occurs in pa-
tients with dysfunction of the
endocrine glands, CNS, hyper-
thyroidism, etc. The disease be-
gins in the cervical region, the
enamel separates; undamaged,
light dentin is exposed. Defects
occur at different stages of development: demineralization in the form of chalky
spots, areas with enamel rejection and dentin exposure, cervical cone-shaped de-
fects similar to superficial caries. The process usually progresses rapidly with the
formation of carious cavities.

More complex is to differentiate a wedge-shaped defect with erosion of hard
tooth tissues: in both types of lesions, the defects of dental tissues are smooth, dense
and shiny, with manifestations of hyperesthesia. Characteristic features are the lo-
cation of lesions and their appearance. The formation of a wedge-shaped defect al-
ways begins in the dental neck, it never extends to the entire vestibular surface of
the crown, as is sometimes observed in erosions, has the shape of a wedge. The
defect in erosion initially occurs in the area of the equator of the tooth, its shape is
saucer-shaped. Incisors and canines of the lower jaw, in contrast to the wedge-
shaped defect, are not affected by erosions.

Treatment. At the initial manifestations of the wedge-shaped defect, conservative
means are used to stabilize the pathological process: applications or electrophoresis
with 10% solution of calcium gluconate, 2% sodium fluoride, 3% remodent, 2.5%
glycerophosphate Ca, toothpastes containing the same means are used. To reduce
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the mechanical impact, soft toothbrushes and non-abrasive toothpastes are recom-
mended. The movements of the toothbrush during brushing should be vertical and
circular.

Temporary filling with cements and composites with the addition of remineral-
izing agents in the same concentration (up to 5% sodium fluoride) is effective. In
the presence of pronounced defects of hard tissues, tooth filling is recommended.
The most convenient are glass ionomer cements and composite filling materials,
which cover the defects of teeth without preparation after conditioning and appli-
cation of adhesive. Manufacture of a tooth crown is necessary in case of deep wedge-
shaped defects.

5.4. Erosion, Necrosis of the Hard Tooth Tissues

Erosion is a progressive defect of enamel, dentin and cementum. Etiological
lesion factors are mechanical influence (toothbrush, powder) and action of acids
(citric, acetic, malic, etc.) of a food origin, and also chemicals at manufacturing
site. At the same time, weakening of remineralizing action of oral fluid cannot be
excluded. An important role in the pathogenesis of erosion of the hard tooth tissues
belongs to endocrine disorders, including hyperthyroidism and hypofunction of
the parathyroid glands: increased saliva secretion, changes in its composition and
decreased oral viscosity in these diseases is reflected in the resistance of hard tis-
sues; tooth erosion is twice (in 40-50% of patients) as common in patients with
thyrotoxicosis as in healthy people. Thus, there is a direct relationship between
the spread of erosion and hyperthyroidism.

Erosions of the hard tooth tissues are formed more often on the vestibular sur-
face of the central and lateral incisors of the upper jaw, as well as on the canines
and premolar teeth of both jaws; incisors and molar teeth of the mandibular bone
are rarely affected. Erosion of teeth occurs in middle-aged people and is charac-
terized by a long course (10-15 years). Erosions form on other teeth with aging.
Under the influence of adverse environmental factors (radiation induced, chem-
ical), the prevalence of tooth erosion increases in young people.

Clinical picture. Erosion is an oval or rounded defect located on the most con-
vex part of the vestibular surface of the upper anterior teeth; its bottom is smooth,
shiny and firm. Gradual deepening and widening of the defect lead to the loss of
all enamel and part of the dentin. The edges of the erosion gradually pass into the
intact surface of the crown (Fig. 5.4.1).

There are 2 stages of damage to hard tissues by erosion: initial (enamel erosion)
and severe (enamel and dentin erosion).

According to the depth of the lesion, there are 3 degrees of erosion:
I degree (initial) – only enamel is affected (corresponds to superficial caries);
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II degree (average) – the
entire thickness of tooth
enamel to the dental-enamel
junction is affected (corre-
sponds to average caries);

III degree (deep) – defeat of
superficial and deep layers of
dentin. In case of dental root
exposure, defeat by erosion of
cementum and dentin on lat-
eral surfaces is possible.

Yu. Maximovsky proposes
to distinguish between active
and stabilized stages of ero-
sion. The active stage is characterized by rapidly progressive deepening and spread
of the defect, accompanied by the manifestation of hyperesthesia. The stabilized
stage is characterized by a slow development of the disease.

Electron microscopy examination revealed an organic film on the surface of
the lesion, the loss of a clear crystalline enamel structure and significant amor-
phous areas, which characterizes the process of demineralization. Polarized light
microscopy examination revealed a significant difference in the features of focal
demineralization in the initial caries and erosions. Thus, caries at the stage of the
spot is characterized by subsurface demineralization, and demineralization is su-
perficial and layered in case of erosions, which indicates the different pathogenesis
of these lesions.

Changes in dentin are also observed in the surface layers of erosion: dentinal
tubules are filled with crystals, the typical orientation of which is disturbed in the
intertubular areas, the size of unstructured areas is increased.

Differential diagnosis. Enamel erosion must be differentiated from superficial
caries by localization, the form of the defect, the type of its surface: in erosion it
is smooth, and in caries it is rough. The wedge-shaped defect differs from erosion
by the form of defeat and localization.

Treatment. Treatment should be carried out taking into account the action of
the etiological factor, the depth of the pathological process, the presence of con-
comitant somatic disease in case of erosion of the hard tooth tissues.

To stabilize the pathological process, applications or electrophoresis of rem-
ineralizing agents are used: 3-4 electrophoresis procedures are prescribed daily
or every other day, lasting 10-15 minutes. In the next 3 visits to the erosion site
for 2-3 minutes apply acidified fluorine gel in 0.1 M solution of orthophosphoric
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Fig.5.4.1. Erosion of the dental hard tissues



acid or temporarily put a filling with cementum and with remineralizing agents.
The treatment is completed by coating the affected surface with fluorine varnish.
According to the method of P. Leus, apparatus ELOZ-1 may be used for elec-
trophoresis: current strength 30-50 μA, procedure duration 5-10 minutes; after
each electrophoresis procedure for erosion for 2-3 minutes impose a tampon
soaked in 2% sodium fluoride solution. The course of treatment is 10-15 proce-
dures.

The number of visits for the application method is 15-20. To remineralize hard
tissues, a two-component remineralizing solution can be used consisting of 10%
solutions of calcium nitrate and acid ammonium phosphate.

Necrosis is a lesion of precervical area that occurs in adults with underlying
dysfunction of the endocrine glands, central nervous system, chronic intoxication
of the body, hyperthyroidism, etc.

Clinical picture. Manifestations of necrosis begin with the loss of enamel gloss
and the formation of chalky spots on many teeth, followed by the appearance of
a dark brown color. Dentin is also pigmented. In the center of the lesion there is
a softening and formation of a defect, the enamel becomes brittle, easily chipped
spontaneously or with a tool. Patients complain of acute pain from temperature,
mechanical and chemical stimuli. The formation of foci of necrosis often occurs
on the vestibular surface in the neck of incisors, canines, premolar teeth and much
less often molar teeth (Fig. 5.4.2).

Pathohistological examination – the appearance of typical zones of surface and
subsurface demineralization is characteristic; behind the preserved outer layer of
enamel Retzius lines are visible, the central dark zone with lighter sites on pe-
riphery, that is signs characteristic of caries is defined. On this basis, it can be as-

sumed that enamel necrosis is
nothing more than a rapidly
progressing carious process.

Differential diagnosis. Cer-
vical necrosis of the hard tooth
tissues should be differentiated
from the significant stages of
wedge-shaped defect and ero-
sion. These diseases are similar
only in the location of the le-
sion (neck of the tooth or near
it), but the appearance of de-
fects is different.
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Treatment. Treatment of somatic pathology is obligatory; locally remineralizing
therapy is used. At the arisen defeats the measures promoting elimination of a hy-
peresthesia, strengthening of tooth tissues are taken. Filling of tooth leasions with
glass ionomer cements is shown in case of significant tooth destruction, followed
by their replacement in a month with aesthetic fillings made of composite mate-
rials.

5.5. Hyperesthesia of the Hard Tooth Tissues

Hypersensitivity is most often observed in the pathology of tooth tissue of non-
carious origin, as well as in caries and periodontal diseases. Systemic generalized
hyperesthesia is observed with psychoneuroses, endocrinopathies, gastrointestinal
diseases, menopause, metabolic disorders, infectious and other diseases.

The clinical picture: patients complain of intense, but short-term pain caused by
the action of temperature (cold, heat), chemical (sour, sweet) or mechanical stimuli.
Patients say that they cannot inhale cold air, eat acidic, sweet, salty foods. As a rule,
these phenomena are permanent, but sometimes there may be a temporary reduc-
tion or cessation of pain. In some cases, there are difficulties in identifying the dis-
eased tooth, because the pain spreads to adjacent teeth.

Medical examination, as a rule, reveals the loss (abrasion, erosion, wedge-shaped
defect) of the hard tooth tissues, the exposure of the roots. In all cases, the exposed
dentin is hard, smooth, shiny, occasionally pigmented, sensitive to mechanical,
temperature and chemical stimuli, but the pain disappears after removal of the stim-
ulus.

Classification of hyperesthesia according to Yu. Fedorov et al. (1981)
А. By prevalence:

І. Limited form
It is found in the area of individual or several teeth, more often in the pres-
ence of single carious cavities and wedge-shaped defects, as well as after
the preparation of teeth for artificial crowns, dental inlays.
ІІ. Generalized form
It is found in most or all teeth, more often in the case of exposure of tooth
roots in periodontal disease, pathological abrasion of teeth, numerous den-
tal caries, as well as in numerous and progressive forms of tooth erosion.

B. By origin:
І. Dentin hyperesthesia associated with loss of tooth hard tissues:

а) in the field of carious cavities;
b) occurs after the preparation of tooth tissues under artificial crowns,
inlays, etc;
c) concomitant pathological abrasion of hard tooth tissues and wedge-
shaped defects;
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d) in case of erosion of hard tooth tissues.
ІІ. Hyperesthesia of dentin, that is not associated with the loss of hard tissues
of the tooth:

a) hyperesthesia of dentin of the exposed necks and roots of teeth with
periodontal disease and other periodontal diseases;
b) hyperesthesia of dentin of intact teeth (functional), which is accom-
panied by a general disturbance in the body.

В. According to the clinical course:
І degree – tooth tissues react to a temperature stimulus (cold, heat). The
threshold of electrical sensitivity is 5-8 μA.
ІІ degree – tooth tissues react to temperature and chemical stimuli (sweet,
sour). The threshold of electrosensitivity of dentin is 3-5 μA.
ІІІ degree – tooth tissues respond to all types of irritants (in particular tac-
tile). The threshold sensitivity of the pulp is 1.5-3.5 μA.

Using this classification, it is possible to conduct differential diagnostics and de-
termine the choice of the most rational methods for eliminating hyperesthesia of
hard tooth tissues.

Differential diagnosis. Primarily, hard tissue hyperesthesia must be differentiated
from acute pulpitis, because the similarity is in the presence of acute pain and dif-
ficulties in determining an affected tooth. The diagnosis is made taking into account
the duration of pain (in case of pulpitis it is long, occurs during sleep) and the state
of the pulp (with pulpitis, the tooth responds to a current of more than 20 μA, and
electroodontodiagnostics within the normal range - 2-6 μA in case of hyperesthe-
sia).

Treatment. Currently, remineralizing therapy is widely used in hyperesthesia of
tooth tissues. The theoretical justification of the method is that in some types of hy-
persensitivity, in particular in the erosion of hard tissues, surface demineralization
is detected. To do this, the teeth are isolated from saliva, thoroughly dried with a
cotton swab and remove plaque from the enamel surface. Then for 5-7 minutes
apply 10% calcium gluconate or 3% remodent solution. During every third visit
after two applications of remineralizing fluid, the surface is treated with 1-2% sodi-
um fluoride solution. Fluorine varnish can be used instead. It is prescribed calcium
gluconate 0.5 g per os 3 times a day for a month. Along with it, it is recommended
to eliminate juices and acidic foods from the diet, and to use fluoride-containing
toothpastes to brush your teeth.

In accordance with modern technologies to eliminate hyperesthesia of the hard
tooth tissues, the affected areas are covered with fluorine-containing varnishes,
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light-curing bonds (4 generations of adhesives) or enamel-dentin adhesives. It is
not advisable to use self-etching adhesive systems to eliminate hyperesthesia.

A novelty in the treatment of dentin hyperesthesia is the use of Pro-ArginTM
technology from Colgate Company. The amino acid arginine in combination with
calcium carbonate, which is part of Colgate Company's Sensitive Pro-RelifTM
paste, attaches to the negatively charged surface of dentin, forming a calcium-rich
layer on its surface and in the dentinal tubules that covers and «seals» them. To
achieve the effect, a single application of the paste with a polishing cup is enough
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6. DIABETES MELLITUS

6.1. Etiology. Pathogenesis. Clinical Picture. Diagnostics

Pancreas is an unpaired organ located retroperitoneally that secretes digestive
enzymes (exocrine portion) and the number of hormones (endocrine portion). 

The endocrine portion of a pancreas consists of the islets of Langerhans, which
were described by Paule Langerhans in 1869. Pancreatic islets or the islets of
Langerhans are in exocrine parenchyma of the gland. They form 1% to 1.5% of
the total volume of the gland. There are from 170 thousand to 2 million pancreatic
islets.

Pancreas 

Islet of Langerhans

AortaGallbladderр

Duodenum

Duodenum duct

Common 
biliary duct
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In 1921, Phrederick Grant Banting and Charlz Best manufactured extract from
dog’s pancreas, which was used for treatment of hyperglycemia and glycosuria; and
a year later commercial insulin preparations were prepared for the treatment of pa-
tients with diabetes. The world's first insulin was made by «Eli Lily» company and
was called iletin (from the English word «island»).

Frederick Grant Banting received the Nobel Prize for the discovery of insulin in
1923.

The first patient to receive insulin was 14-year-old Leonard Thompson, who died
of pneumonia in adulthood. Later at the mature age he died from pneumonia. In
our country in 1923 the industrial production of insulin was developed by Professor
G. Eingorn at the Kharkiv Organ Therapeutic Institute under the direction of Pro-
fessor Vasyl Danilevsky (now the Institute of Endocrine Pathology named after
V. Danilevsky of the Academy of Medical Sciences of Ukraine), and introduced
into the clinic at the same institute by Professor Viktor Kogan-Yasny.

Insulin is a polypeptide, which consists of two chains including 51 amino-acid
residues. A-Chain includes 21 amino-acid residues, and B-Chain has 30 amino-acid
residues. The both chains are bond by two disulfide bonds through the cysteine
residue in B7 and A7, B29 and A20 positions. In A-Chain there is additional disul-
fide bond, binding the cysteine residue in A6-11 positions. 

Different types of insulin differ not only by amino acid composition but also by
the spiral, which causes the secondary hormone structure. More compound struc-
ture is tertiary structure, which form regions (centres) having responsible for bio-
logical activity and antigen properties of hormone.

Preproinsulin in microsomes of β-cells very quickly turns into proinsulin, forming
progranules. Their density increases gradually especially in the centre, where insulin
forming from proinsulin crystallizes with the aid of zinc. Releasing C-peptide is lo-
cated in the space surrounding insulin crystals. 

Acinar-cells
(exocrine)

Islet of
Langerhans

The islets of Langerhans have the follow-
ing types of cells:
• β-cells, insulin-producing cells. Their num-
ber is 75% to 80%;
• -cells, producing glucagon. Their number
is 20% to 25%;
• -cells, producing somatostatin.

-cells

-cells

-cells

Etiology. Pathogenesis. Clinical Picture. Diagnostics 
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The function of β-cells is to maintain energy homeostasis in the organism. The
energy receptors of these cells take in the minimal deflections in the modification
of blood content of calorigenic molecules. Glucose, amino acids, ketone bodies,
and fatty acids are the example of calorigenic molecules. They are the stimulants
of insulin secretion. Insulin entering from the pancreas is in peripheral bloodstream,
lymph, bile, and urine. The insulin half-value period is 3 to 5 minutes. The insulin
decomposition takes place in the liver (50%) and in kidneys (40%) by proteolytic
enzyme called insulinase. Biological effect of insulin depends on the level of its se-
cretion, transport, and ability of this hormone to be bound with cell receptor of in-
sulin-depending tissues. This leads to the formation of specific protein providing
the biological insulin effect. Glycoprotein is the receptor to insulin. It consists of
two polypeptide components, including α- and β-subunits. α-subunit is necessary
for insulin binding. The process of binding causes the phosphorylation of β-subunit
and formation of insulin-receptor complex.

The mechanisms of insulin action on target tissues 

The dependence of various cells from insulin is various. The central nervous sys-
tem, adrenal tissues, gonads, and eyes belong to insulin-independent, i.e. they absorb
glucose from the blood without participation of transporters, putting by insulin. But
skeletal muscles, lipocytes, connective tissue including its specialized types, and cells
of blood and immune system are high insulin-dependent. The position of liver, kid-
neys, heart, and some other organs is intermediate according to scale of insulin-de-
pendence.

Carbohydrate metabolism stimulates the glycogen synthesis (glycogenesis), and
inhibits its decomposition (glycogenolysis).

Lipid (fat) metabolism stimulates the synthesis of fatty acids from glucose (lipo-
genesis) and inhibits the processes of lipolysis.

Protein metabolism stimulates the synthesis of amino acids, and inhibits the
processes of protein catabolism.

Interaction of islet cells (α-, β-, and δ-cells) is described as the following: in the
physiological conditions the synthetic and functional activity of islet α-cells secreting
glucagon is controlled by simultaneous inhibitory influence of somatostatin (δ-cells)
and insulin (β-cells). 

Diabetes mellitus is the disease, which is characterized by hyperglycemia after
meals or on an empty stomach, glycosuria, which is due to absolute or relative insulin
insufficiency and leads to disturbances of all types of metabolism (first of all to car-
bohydrate metabolism), and is characterized by vessels affection, neuropathy devel-
opment and pathological changes in various organs and tissues. 

The earliest disability among all diseases and high mortality (third place after car-
diovascular disease and malignancies) identified diabetes mellitus as one of the top
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priorities of national health systems world-wide, as enshrined in the St. Vincent Dec-
laration (1989). Ukraine has a state program "Diabetes Mellitus", which was approved
by Presidential Decree in 1999. Today there are 500 million people with diabetes
mellitus in the world. There are about 2 million of them in Ukraine. It is currently
registered 72.000 people with diabetes in Poltava region.

                              1986         1988         1991         1996         1998         2000         К*

  Poltava              
1169,2      1314,2      1463,1      2108,0      1738,6      2145,6       1,8  region                     

  Ukraine              1267,3      1418,7      1494,0      2181,0      1769,3      2219,5      1,7

                              1986         1988         1991         1996         1998         2000          К*

  Poltava                
0,59          1,10          1,10          1,80          1,90          1,06         1,8  region                     

  Ukraine                0,89          1,08          1,07          2,00          1,40          1,39        1,6

Prevalence of diabetus mellitus in Poltava region
and in Ukraine as a whole (per 100 000 of populations)

Lethality in the presence of diabetus mellitus (%)
in Poltava region and in Ukraine as a whole

* К – magnification factor, times
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Complications of diabetes mellitus:

≥ retinopathy is the cause of blindness approximately in 3% of patients with di-
abetes mellitus;

≥ diabetic nephropathy develops during 30 years in 20%  of patients with non-
insulin-dependent diabetes mellitus (NIDDM);

≥ chronic renal failure develops in 50% of patients with diabetes mellitus ;
≥ 40% of all non-traumatic amputations of lower limbs is connected with the

syndrome of diabetic foot and gangrene of lower limbs;
≥ 75% of patients with diabetes mellitus die from cardiovascular diseases, the

half of these patients die from myocardial infarction;
≥ approximately 80% of patients with diabetes mellitus have overweight;
≥ 50% of patients with diabetes mellitus have an increased blood (arterial) pres-

sure;
≥ rate of diabetic neuropathy:

≥ 1-2% in case of new onset insulin-dependent diabetes mellitus (IDDM), 
≥ 14-20% in case of newly diagnosed non-insulin-dependent diabetes mel-

litus (NIDDM), 
≥ 50-70% with a duration of diabetes mellitus of more than 15 years.

Classification of Diabetes Mellitus
(A. Yefimov, 1983)

I. Clinical forms.
1. Primary: genetic, essential (with obesity or without it).
2. Secondary (symptomatic): hypophysial, steroid, hypothyroid, adrenal, pan-

creatic (inflammation of pancreas, tumor lesion or excision), and bronze
(in hemochromatosis).

3. Diabetes mellitus of pregnant women (gestational).
II. Degrees of severity: mild, medium, severe.
III. Types of diabetes mellitus (the character of course):

Type 1 is insulin-dependent (labile with tendency to acidosis and hypo-
glycemia; neanic predominantly); 
Type 2 is insulin-independent (stable, diabetes mellitus of elderly persons).

IV. State of compensation: 
1) compensation; 
2) subcompensation; 
3) decompensation
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V. Presence of diabetic angiopathy (the first stage, the second stage, and the third
stage) and neuropathy:

1. Microangiopathy – retinopathy, nephropathy, capillaropathy of lower limbs
or other localization.

2. Macroangiopathy – with the lesion of cardiac vessels, brain, lower limbs,
and other localization.

3. Universal microangiopathy and macroangiopathy.
4. Polyneuropathy (peripheral, autonomic or visceral).
5. Encephalopathy.

VI. Afection of other organs and systems: 
hepatopathy,
cataract, 
dermatopathy, 
osteoarthropathy and others

VII. Acute complications of diabetes mellitus:
hyperketonemic coma;
hyperosmolar coma;
hyperlactacidemic coma;
hypoglycemic coma

Etiology

Heredity: NIDDM and IDDM are transmitted by heredity. Concordance by di-
abetes in mono-ovular twins with diabetes of the first degree is approximately 50%
and in diovular twins with diabetes of the second degree is about 100%. The dom-
inant type of inheritance is typical for NIDDM. This type of diabetes doesn’t have
any typical combination with HLA system. Two antigens (B8 and B 15) are more
often revealed in patients with IDDM.

Virus infection: Epidemic parotiditis, rubella, measles and other diseases are
caused by Coxsackie virus В4, etc. Elevated antibody titers to Coxsackie virus are
revealed in 87% of cases in patients with diabetes mellitus of the first degree.

Role of nutrition: Excessive food intake leads to hypersecretion of insulin, an in-
crease in the level of which in the blood reduces the number of receptors, which is
manifested by insulin resistance.



Thus, the base of disease is absolute or relative deficiency of insulin. The causes
of this deficiency are varied. That is why diabetes mellitus is polyetiological and
polypathogenetic disease.

Diabetes mellitus has 3 stages of development, their duration is various: 
≥ potential diabetes (or significant factors of risk);
≥ disturbance of tolerance to a glucose (the term «latent diabetes mellitus» was

used in the past);
≥manifest diabetes mellitus.
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PATHOGENESIS
Regardless of the ways of development of this disease the lack of insulin leads 
to the disturbances of carbohydrate, adipose, protein, and mineral metabolisms

* DIC – disseminated intravascular clotting



Clinical presentation of diabetes mellitus

The symptoms of diabetes mellitus can be divided into two groups: 
  1) symptoms caused by a decompensation of disease; 
  2) symptoms caused by presence and intensity of diabetic forms of angiopathy,

neuropathy, and other complicating or accompanying pathologies.
  The compensation of diabetes mellitus is satisfactory general health state of pa-

tient, the serving of capacity for work, maintenance on the definite level (close to
norm) all main indices of carbohydrate, fatty, and protein metabolism, especially
glycohemia and glycosuria. The level of glucose in blood of healthy persons is 3.5 to
5.5 millimoles/L (mmol/L) on an empty stomach and to 7.7 mmol/L daily after
meals. The level of glycated haemoglobin HbA1c is 5-7%.
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Clinical and laboratory
signs IDDM NIDDM

The patient’s age in 
the initial stage of disease

More often before 
25-30 years old

Older than 35-40 years old
as a rule

The character of the initial
stage of the disease

Rapid development of
typical symptoms of 
disease

Gradual development of
symptoms is quite often
determined occasionally

Obesity and the dynamics
of body weight at
manifestation of diabetes
mellitus

Obesity is absent, rapid
weight loss from the
beginning of the disease

Obesity in 60-80% of
patients or slight weight
loss in disease

Hereditary susceptibility Manifestations are 
not always observed Present often

The contents of insulin
and C-peptide in the blood Reduced or absent Normal or increased

Susceptibility to ketose Present Not typical

Insulin requirement Present Absent

Positive effect 
from sulfonamide Absent Present

Differential and diagnostic peculiarities of NIDDM and IDDM



Diagnostics of diabetes mellitus

The determination of glucose level in blood on an empty stomach has the primary
significance for diagnostics of diabetes mellitus the estimation of severity and state
of compensation of disease. 

This level in healthy persons is 3.3 to 5.5 mmol/L (60-100 mg%).
It doesn’t exceed the following level: 7.7 mmol/L (140 mg%) daily. 
The detection of glycated hemoglobin (HbAc1) is used in many countries for

state controlling of compensation of diabetes mellitus. Its value is 4-6% from the
total number of hemoglobin in healthy persons. The level is increased in patients
with diabetes mellitus. Glucose-tolerant test is used for diagnostics of inadequate
tolerant to glucose.

The investigation of insulin contents (antigenically responsive insulin, AGRI) and
C- peptide in blood have significant importance for differential diagnostics of dia-
betes mellitus of the 1 and 2 types and for estimation of residual secretion of insulin.
AGRI is determined in untreated patients, as antibodies are formed to exogenous
insulin. AGRI in healthy persons is 86 to 180 nmol/L (12-25 μU/ml).

According to the level of C-peptide we can say about secrete activity of β-cells.
The normal level of C-peptide is from 0.17 to 1.99 nmol / L.

90 Diabetes mellitus

The conditions 
of investigation

Whole blood Plasma of
venous blood

venous capillary

Healthy persons

On an empty stomach
In two hours after
exertion

<5,55
<7,80

<6,38
<7,80

Abnormality of tolerance to glucose

On an empty stomach
In two hours after
exertion

<6,7
<6,7-<10,0

<6,7
>7,8-<11,1

<7,8
>7,8-<11,1

Patients with diabetes mellitus

On an empty stomach
In two hours after
exertion

<6,7
>10,0

<6,7
>11,1

>7,8
>11,1

Glucose contents in blood 

during performing of peroral (75g) glucose-tolerant test, mol/l

(Expert Committee of WHO on problems if diabetes mellitus, 1981)

<5,55
<6,70



6.2. The Treatment of Patients with Diabetes Mellitus

During last decades the wide research of new methods of treatment of diabetes
mellitus is very active. But in spite of definite successes of these investigations the
traditional methods have priority.

They are:
– diet, 
– insulin injection, 
– peroral sugar-reducing drugs.

Dietotherapy

Dietotherapy is the major and traditional method of treatment of patients with
diabetes mellitus. It is used during more than two centuries. At present it is the base
of treatment of any form of disease. It is major and permanent component of therapy
for patients with diabetes mellitus independently of type, severity, and duration of
the disease. Diet must be kept daily during the whole life. It can be modified subject
to age, development of accompanied diseases, and definite diabetic complications.

At present the major principles of dietotherapy are:
1. Physiological balanced ratio of major ingredients of food: carbohydrates av-

erage 50-60%, fats average 25-30%, and proteins average 15-20%. 
2. Calculation of energy value of daily food ration taking into account sex, age,

energy consumption depending on labor activity of definite patient and his/her
body weight, which the patient must have in norm (ideal body weight).

3. Exclusion from the diet or a sharp restriction of easily digestible refined car-
bohydrates, restriction of carbohydrate-rich foods (sucrose, glucose) with a
relatively equal distribution of carbohydrates between meals.

4. Stable diet, if possible, 5-6 times a day, with a certain isocaloric distribution
of the energy value of the diet in accordance with the working arrangements
and the nature of antihyperglycemic therapy.

5. Using of vitaminized and lipotropic products.

Human labor activity is conditionally divided into 5 groups depending on the sever-
ity of the work performed:

• Group 1: very easy work: mental work (administrators, managers, account-
ants, scientists, doctors of non-surgical specialization, lawyers, artists and
others).

• Group 2: easy work: easy physical work, mental work combined with easy
physical exertion (services sector, nurses, hospital attendants, agronomists,
seamstresses and others).

• Group 3: the work of moderate level: (surgeons, operatives, textile-workers,
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adjusters, metalworkers, the workers of communal-general service and food
industry and others).

• Group 4: heavy work: builders: metallurgists, the workers of oil industry and
gas industry, machine-operators and others).

• Group 5: very heavy work: diggers, bricklayers, miners, loaders, concrete
workers, unskilled workers and others)
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The group 
of work activity

The character 
of work activity

Number kcal 1 kg 
of ideal body weight

1 Very easy 20

2 Easy 25

3 Moderate 30

4 Heavy 40

5 Very heavy 45-50

Height, cm Ideal mass of the body, kg

156-165 Height – 100

166-175 Height – 105

176-185 Height – 110

186 and higher Height – 115

Project number of kcal per 1 kg of ideal theoretical weight

The ideal theoretical body weight is determined according to Brock formula:

Daily requirement in calories = Ideal body weight Project number of calories



93The Treatment of Patients with Diabetes Mellitus

It significantly simplifies the planning of the menu using the tables of replace-
ment of carbohydrate-containing products by BREAD UNITS.

BREAD UNIT (BU) is the equivalent of replacing carbohydrate-containing
products with a content of 10-12 grams of carbohydrates, 40-48 calories. 

Average daily requirement of adult is 17-20 bread units.
The regimen of food intake for person with diabetes mellitus consists of three

major food intakes (breakfast, dinner, and supper) and three additional meals (the
second breakfast, afternoon snack, and late supper). 

The major food intake includes in 25% of daily number of calories (dinner: 30%),
additional meals includes 10% or 1-2 grain-producing units.

Insulin therapy

At present insulin is the single effective method of treatment of patients with ID-
DM and patients with NIDDM with the first and secondary sulfamide resistance.
Its using is necessary for 30% of the patients. Unfortunately, in Poltava region their
number reaches only 14.8%.

Indications for insulin therapy prescription are:
1. IDDM regardless of age;
2. Ketoacidosis and diabetic coma in patients with any type of diabetes melli-

tus;
3. NIDDM if dietotherapy and sugar-reducing medications are unsuccessful

or there is significant and progressive weight loss of any genesis;
4. NIDDM in patients with prolonged inflammatory processes of any location,

blood disorders with leukopenia and thrombocytopenia, anemia, with severe
form of liver disorders, gastrointestinal tract and kidneys with functional in-
sufficiency, severe form of polyneuropathy, marked pain syndrome, trophic
ulcer, in the period of pregnancy, delivery, and lactation. 

It is necessary to note the indications to insulin therapy in patients with NIDDM
can have temporary character (insulin prescription during the period of surgical op-
eration, etc.).

According to origin insulin can be beef (cow), pig, and human insulin. Animal
insulin is produced from pancreas of cattle and pig. At present beef insulin are almost
not used, it is connected with the difficulty of its purification. Human insulin is di-
vided into semi-synthetic and biosynthetic (genetically engineered). 

Nowadays there are not any official data about the prevalence of human insulin as
compared with pig multi-component insulin, and human biosynthetic insulin as com-
pared with semi-synthetic one.
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Onset of effect –
10-15 min,
Peak – 1 hour, 
duration – 3 hours.

Onset of effect – 30 min,
Peak – 2 hour, 
duration – 6-7 hours.

Onset of effect – 1 hour,
Peak – 4-6 hours,
duration – 18-20 hours.

Onset of effect – 
1/5-2 hours,
Peak – 10-12 hours,
duration – till 24 hours.

Onset of effect – 6-8 hours,
Peak – 14-16 hours,
duration – till 36-38 hours.

15% – short effect 
       insulin
85% – prolonged 
       effect insulin

25% – short effect 
       insulin
75% – prolonged 
       effect insulin

50% – short effect 
       insulin
50% – prolonged 
       effect insulin

PREPARATION OF ULTRA-SHORT EFFECT’S DURATION

PREPARATION OF SHORT EFFECT’S DURATION

PREPARATION OF MEDIUM EFFECT’S DURATION

PREPARATION OF LONG EFFECT’S DURATION
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Hypodermic injection

HoursHypodermic injection

HoursHypodermic injection
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Effect development’s schemes of all insulin groups
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SCHEMES OF INSULINTHERAPY

Monodar (Humodar R)
Monodar B (Humodar B)

R – regular
B – basal

R – regular
B – basal

Monodar
(Humodar R)

Monodar 
(Humodar R)

Monodar B 
(Humodar B)

HoursHypodermic injection

HoursHypodermic injection

HoursHypodermic injection

HoursHypodermic injection

Monodar (Humodar R)
Monodar B (Humodar B)

Monodar
(Humodar R)

Monodar
(Humodar R)

Monodar 15 (К30, К50)
(Humodar К15 (К25, К50))

Monodar 15 (К30, К50)
(Humodar К15 (К25, К50))

Monodar
(Humodar R)

Monodar
(Humodar R)

Monodar - long
Monodar - ultralong

Monodar B 
(Humodar B)
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Functional condition Dependence of daily 
requirement of insulin, U/kg

The phase of chronic remission («honey-moon») 0,3

The condition of stable compensation 0,4 – 0,5

Fist revealed diabetes mellitus without ketosis 0,5 – 0,6

Pregnancy 0,6

Marked decompensation 0,7 – 0,8

Ketosis, ketoacidosis, infections, and stress 0,9 – 1

Pubertal period, the third trimester of pregnancy 1

Diabetic coma До 2

Precoma До 1,5

Dependence of daily requirement of insulin in patients with diabetes mellitus 
from their functional condition

The age of child, years old Insulin, U/kg

Fist revealed diabetes mellitus uncomplicated by ketosis

To 1 year 0.1-0.125

1-3 years 0.15-0.17

More then 3 years 0.2-0.5

Diabetes mellitus complicated by ketosis or ketoacidosis

Ketosis, ketoacidosis 1.25-1.5

Precoma, coma 2

Dependence of daily requirement of insulin in children 
with diabetes mellitus depending on the age

Notes: for infants the first injection is not more than 0.25-0.5 U/kg (intravenous) and 0.5
U/kg (subcutaneous); for children at the age of 1 to 3 years old the first injection is not more
than 0.5-1 U/kg (intravenous and subcutaneous).

It is estimated that after using of 1 bread unit (BU) the level of glycemia rises in
1.6 2.2 mmol / L. The level of decreasing of glycemia after injection of 1 unit of
insulin is the same – 1.6 2.2 mmol / L.

Therefore the dose of insulin is estimated by the following: 1 unit of insulin per
1 BU. But it is necessary to take into account the requirement of insulin per 1 BU
changes during the day. In the morning it includes 1.3-3.5 U, afternoon it is 1 U, and
in the evening it is 1.0-1.5 U. 

For final selecting of insulin dose it is necessary to take into account the results
of glycemia before each injection. 

It is necessary to note that oriental distribution of insulin dose before breakfast
and dinner is 2/3 of daily dose; before the supper and sleeping it is 1/3 of daily dose.



The correction of insulin dose must be carried out daily on the base of data of self-
control of glycemia during 24 hours.

Complications of insulin therapy

Hypoglycemia

It develops in 30% of patients receiving insulin. It is the cause of death in 0.23-
5% of cases. Clinical manifestations occur when the blood glucose level falls below
1.7-2.8 mmol /L (30-50 mg %), sometimes due to a rapid decrease in blood glucose
levels from 18-19 mmol /L to 7-8 mmol /L, etc.

As a rule, it is usually related with overdosage of insulin, often for a short time.
Chronic overdosage of insulin (Somodgy's phenomenon)

This state is characterized by sudden increasing glucose level in the blood after
hypoglycaemic reaction, which follows after insulin injection. This phenomenon
is sometimes called posthypoglycaemic hyperglycemia. The daily dose must be in-
creased by 10-20%.

The phenomenon of «daybreak»
It is characterized by rising glycemia early in the morning between 4:00 and

6:00 a.m. It is related with daily rhythm of insulin counteracting hormones (adren-
alin, cortisol, and somatotropin especially, etc. It is necessary to check the level of
glycemia early in the morning, to increase the daily dose of insulin due to pro-
longed.

Insulin resistance
It is therapeutic resistance concerning exogenous insulin. It appears after ex-

ogenous insulin injection. Its rate is 1% to 50%:
  mild – daily insulin dosage is 80-120 U; 
  moderate – 120-200 U; 
  severe – more than 200 units per day. 
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Food intake

Breakfast

Carbohydrates, %
BU

20

Insulin, % U

20

Total

Tiffin (the second
breakfast) 10 10

Dinner 30 30 60%

(Afternoon) snack 10 10

Supper 20 20

The second supper 10 10 40%

The distribution of daily volume of carbohydrates (BU) and daily insulin dose (U)
depends on the food intake
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Strict adherence to a diet, transfer of the patient to intensive insulin therapy,
mainly short-acting insulins is required.

Insulin lipodystrophy
It is manifested by atrophy (atrophic form) or hypertrophy (hypertrophic form)

of subcutaneous base in the sites of insulin injection. 
Treatment includes compliance with the rules of insulin administration tech-

niques, physiotherapy. 
Allergic reactions to insulin

There are local and general allergic reactions to insulin. Treatment includes hy-
posensitization with small doses of insulin, selection of insulin.

Oral hypoglycemic agents in combination with diet are the main method of
treatment of the majority of patients with NIDDM.

The main 
mechanism 

of action

1. Stimulation 
of insulin secretion

Chemical name of
medication groups

1. Sulfonylurea derivatives:

International 
name

Commercial 
name

Generation I

Acetohexamide
Cartubamide
Tolasamide
Tolbutamide
Chlorpropamide

Dimelor
Bucarban
Tolinase
Butamid
Ediabinese

2. Derivatives of benzoic acid:

Repaglipide Novonorm

3. Derivatives of insulinotropic acid:

Nateglinide Starlix

2. Decreasing 
insulin-resistance

1. Thiazolidi-
nedions

Roziglytazon
Pyoglytazon

Avandia
Actos

2. Biguanides
Metphormine
Buphormine

Dianormet
Adebit

Generation II

Glibenclamide
Glibornuride
Glicvidon
Gliclazideb 
Glipizide

Maninil
Glinor
Glurenorm
Diabeton
Minidiab

Generation III Glimepiride Amaril 

The major directions of modern pathogenic therapy 
of diabetes mellitus (the second type)



99The Treatment of Patients with Diabetes Mellitus

3. Inhibition 
of gluconeogenesis

1. Biguanides
Metphormine
Buphormine

Dianormet
Adebit

2. Thiazolidine-
dions

Roziglytazon
Pyoglytazon

Avandia
Actos

4. Inhibition of 
glucose absorption
into the blood

1. Inhibitors 
of alfa-glycosidase Acarboza Glycobay

2. Huaric acid Guar gum Guarem

Transplantation methods of treatment

In 1998, American scientists James Thompson and John Backer succeeded in
separate the human embryonic stem cells (ESC). The results of experimental work
published in «Science» journal in 1999 have been recognized as the third the most
important event in biological science of the XX century after discovering of double
DNA helix and decoding of human genome. Unique propety of ESC, pluripotency
(the ability to give the beginning to 350 different types of cells), was an incitement
to rapid research directed to the study of ESC and opened wide prospects their prac-
tical using in biology and medicine, first of all in transplantology.

Billions of cells of growing organism (human or animal) originate from one cell
(zygote), which is formed due to fusion of male and female gametal cells. This cell
includes the information about the organism and the scheme of its consistent un-
folding. This is the way of human organism development, which consists of 1014
cells. As the result of embryogenesis, the fertilized ovum is divided and gives rise to
the cells, which have not any other functions except the transmission of genetic ma-
terial into the following cell generations. This is ESC, their genome is in «zero point»,
i.e. the mechanisms determining the specialization are not included and any cells
can develop from them.

Thus the first major property of ESC is pluripotency. The inclusion of various
genes occurs during human embryo development under the action of so-called em-
bryonic inductors. After that the families of different stem cells are formed and the
segmentation of embryo occurs, i.e. the areas of the prospective organs are marked
structurally. Multiplying, progenies of these stem cells follow to the definite special-
ization way. This process is called «commitment». As the result of mitosis of stem
cell one of the daughter cell serves its properties, the other one is specialized. In the
organism of adult there are stem cells of tissues. Due to the division of these cells the
tissue structure is renewed.

Using human stem cells in medical practice: ESC of human are the important
source for allotransplantation. They permit to take the pure cell populations of one
type. After transplantation they can replace own cells of recipient damaged or af-
fected by the disease. 



At present the Institute of Cryobiol-
ogy and Cryomedicine Problems of the
National Academy of Sciences of
Ukraine (the director is V.I. Gr-
ishchenko, MD, professor, the State
Prize laureate of USSR and Ukraine,
academic of Ukraine) created and or-
ganized the manufacturing of 46 allo-
grafts and xenografts 39 allografts and 7
xenografts.
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Decreasing of insulin requirement in
patients with I type diabetes mellitus
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1 year after 
treatment

Allografts, the course of operation
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Dynamics of sugar-reducing medications
doses in patients with II type diabetes mellitus

(secondary insulin-dependent)

Dynamics of sugar-reducing medications doses in
patients with II type diabetes mellitus
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Indices of pacients with diabetus mellitus
quality of life (from questionnaire)

Favourable state of health– higher 4 points;
Unfavorable state of health– lower 4 points;

Norm – 5.0 –5.5 points.

Speculative scheme of induction of recipient’s insular apparatus reparation
by transplant

Indices

І type

State of health 1,7 2,2 1,9 1,4 4,4 4,1

Activity 1,6 2,4 2,2 1,5 4,2 4,0

Mood 1,6 2,5 2,3 1,6 4,5 3,7

ІІ type

State of health 2,0 2,4 2,2 1,9 4,0 3,8

Activity 2,2 2,5 2,3 2,3 4,0 3,9

Mood 2,1 2,6 2,2 2,2 4,2 4,0

ІІ type (secondary insulin-dependent)

State of health 1,8 2,2 2,1 1,7 4,3 4,0

Activity 2,0 2,5 2,3 2,1 4,1 3,8

Mood 2,3 2,7 2,4 2,4 4,3 4,1

Indices

Before
treatment

3 monthes
after

treatment

1 year 
after

treatment

Before
treatment

3 monthes
after

treatment

1 year 
after

treatment

Experimental group
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The transplantation of fetal tissues: clinical transplantology dealing with organs
transplantation has definite difficulties connected with the problems of medical
ethics, excessive labour intensiveness and high payment of operations, complica-
tions for receiving necessary material, great risk of immune graft-versus-host reac-
tion, and complications due to immunosuppression therapy. The majorities of these
problems are disappeared during cell transplantation therapy using. The most ac-
ceptable material for these purposes as the donor material is the fetal cells and tis-
sues. The vital native and conserved fetal cells and tissues, their homogenates, ex-
tracts and biological active compounds released from them are inserted to the pa-
tients. According to histogenesis these are different types (skin, nervous tissue, mar-
row, pancreas, liver and others) and placental tissues.

6.3. Comatose States in Diabetes Mellitus

The formidable complications of the diabetes mellitus are diabetic comas: ke-
toacidotic, hyperosmolar, hyperlactacidemic, and hypoglycemic comas.

Etiology

Decompensation of diabetes mellitus develops due to:    
– incorrect diagnostics of the disease; 
– inadequate treatment; 
– incorrect regime of insulin injection;
– incorrect regime of feeding;
– increasing of insulin requirement in the case of associated intercurrent in-

fectious diseases, physical or mental traumas. 

Diabetic ketoacidotic coma

Diabetic ketoacidotic coma is common in patients with type I diabetes mellitus
(i.e. in young patients). As a rule the development is slow, during some days or a
week.

Clinical signsThe name of the stage

The patient is inhibited, the consciousness
is confusedObnubilation

Stage

I

The patient falls asleep easily, but he/she
can contactStuporII

The state of a sound sleep, which is inter-
rupted only during severe stimuli actionSoporIII

The complete absence of a consciousnessComaIV

Stages of mental disorders in coma
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Diabetic ketoacidotic coma

Clinical picture
Symptoms-precursors:

Excessive thirst. Polyuria. Nausea, vomiting, increasing weakness. Headache,
unsteady walk.

The symptoms of coma:
Gradual state deterioration.
Apathy, poor reaction to severe stimuli.
The loss of a consciousness.
The brreatthiing iis deep and noisy (Kussmaul's respiration).
The acetone smell from the mouth.
The skin is pale and dry; the turgor is decreased.
The eyeballs are smooth; the pupils' reaction to the light is weak.
The muscles are relaxed.
The arterial pressure id decreased, the pulse is rapid, weak and mild, occurrence

of the carrdiac insufficiency.
Oligo- and anuria. ECG demonstrates the signs of hypokaliemia.
The body temperatture is normal orr decreased.
Sugar in the blood 19,4-33,3 mmol/l. Glycosuria .Leukocytosis (40-50)*109/l.
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Azotemia is moderate. Hypokaliemia, hyponatremia, hypochloremia, and 
ketonemia.

Treatment
– Insulinotherapy: regimen of small doses (6-8-10 units every 2 hours) under the

control of glycemia.
– NaCl 0.9% solution 1000 ml;
– Corglicone 0.05% solution 0.5 ml;
– Vitamin В6 5% solution 2 ml;
– Ascorbic acid 5% solution 5 ml;
– Panangine 10 ml, i/v drop by drop, with the rate of 200 mL/h.
– 2.5% solution of NaHCO3, intravenous drip, with the rate of 200 mL/h under

the control of pH and K+ level.

Glucose, 5% solution 200 ml;
Insulin, 2 units;
Panangine 10 ml, drip, with the rate of 200 mL/h.

Antibacterial therapy, symptomatic therapy. Gastric lavage, cleansing enema by
soda solution (removal of ketone bodies).

Diabetic hyperosmolar coma

It develops more often in ols persons having diabetus mellitus of the II type, re-
ceiving the diet only or peroral sugar-reducing medications. It develops sloe, during
1-2 weeks.

Causes
• water loss (burns, vomiting, diarrrrhea, intestinal fistulas, pancreatitis, infec-

tious enteritises and others);
• excessive introducing of diiuretics.

Pathogenesis
Water loss leads to extracellular and intracellular hyperosmolarity.
Excessiive dehydrratiion decreases kettogenesis, inhibits the lipolysis and insulin

releasing as the response to hypergilicemia.
Presence of predisposition to various hemocoagulatory disorderrs (disseminated

intravascular clotting - syndrome venous and artterriiall thromboses and others).
Diagnostics

– Hyperglycemia 50-70 mmol/l;
– glycosuria without ketonemia;
– hypernatriemia;
– excessive amount of urea in the blood;
– excessive amount of packed cell volume;
– relative leukocytosis and thrombocytosis;
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– osmolarity of the blood 400-500 mosm/l, the norm is 275-295 mosm/l.
Osmolarity (mosm/l)=2*(natrium, mmol/l + potassium, mmol/l) + glycemia,

mmol/l + urea, mmol/l + 0.03* general protein (g/l)
Clinical picture

Weakness, drowsiness, loss of consciousness, hyperthermia, and convulsions.
Epileptiform fits and pareses. Pathological reflexes (Babinskiy, Oppengeim reflexes
and others). Nystagmus. Turgor of skin is decreased greatly; mucous membranes
are dry. Eyeballs are sunk down and smooth. Breathlessness and arrhythmia.

In the blood:
Glucose >38,9 mmol/l.
Leukocytosis >5*109/l.
Hematocrit >0,55 l/l.
Na+ >160 mmol/l.
Hyperchloremia, oligo- and anuria.
In the urine:
excessive amount of K+, decreased amount of Na+, glucose.

Treatment
Insulinotherapy: the regimen of small doses (6-8-10 units every 2 hours) under

the control of glycemia.
During the first 2 hours: NaCl 0,45% solution 500-1000 ml (under the control

of packed cell volume, the infusion rate is 800 ml/h); anticoagulants, cardiac gly-
cosides, glycocorticoids, panangine, vitamins.

During the following 2 hours: NaCl 0,9% solution 500-1000 ml (the infusion rate
is 200 ml/h);

Diuretics, anticoagulants, cardiac glycosides, panangine, vitamins and others.
Antibacterial therapy, symptomatic therapy.

Hyperglycemic lactate coma (lactacidosis)

It develops more often in persons with diabetes mellitus of the II type with obesity,
who are treated by biguanids.

Pathogenesis
In the norm the liver can metabolize approximately 3.400 mmol of lactic acid

within 24 hours.
• Prevalence of lactic acid formation over its utilization; metabolic acidosis

against a background of tissue hypoxia; development of signs of cardiovascular in-
sufficiency.

Clinical picture
It develops with 1-2 days. Drowsiness. Nausea and vomiting. Kussmaul's respi-

ration (without acetone smell). Hypothermia. Rapid progressive cardiovascular in-
sufficiency with impairment of contractive function of myocardium. Angina pectoris
(stenocardia). Collapse.
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Diagnostics
– pH of blood <7,3;
– The concentration ratio of lactate to pyruvate changes, lactate increases (norm

is 1:10);
– Lactatemia >2,0 mmol/l (norm: 0,4-1,4 mmol/l) Hyper- or normglycemia

(up to 14 mmol/l);
– glycosuria without ketonemia;
– hypernatriemia; hypokaliemia.

Treatment 
Insulinotherapy: regimen of small doses (6-8-10 units every two hours) under the

control of glycemia. 2.5% solution of NaHCO3 intravenous drip, with the rate of
200 mL/h under the control of pH and K+ level. 1% solution of methylene-blue:
2.5-5 mg/kg, intravenous bolus, slowly. Hydrocortisone: 250-500 mg or pred-
nisolone: 30-60 mg. Ascorbic acid: 5% solution, 10 ml, intravenously, intramuscu-
larly. Cocarboxylase, cardiac medications.

Antibacterial therapy, symptomatic therapy. 

Hypoglycemic coma

Causes
Overdosage of insulin, Violation of eating regimen, alcohol intaking, excessive

physica exertion. Starvation, hypersecretion of insulin (insuloma).
Pathogenesis

Energy insufficiency of the brain due to decreasing of glucose amount in the
blood.

Clinical picture
Symptoms-precursors: fear, anxiety, feeling of severe hunger, vertigo, excessive

sweat secretion, nausea, decreasing arterial pressure, tachycardia, and suddenly
paleness.

Symptoms of coma: excitation, visual and auditory hallucinations, paresthesia,
and transient diplopiaglycemia. Tonoclonic spasms. Disconnected movements of
eyeballs. Bilateral symptom of Babinskiy. Areflexia. Excessive sweat secretion and
salivation. Eyeball tone is not changed. Pupils are narrow, pupils' reaction to the
light and cornea's reflexes are absent. Hypopnoe. Arterial pressure is decreased.
Bradycardia. Hypoglycemia.

Treatment 
– 40-50 ml 40%, 20% or 10% solution of glucose, i/v, jet.
– Prednisolone: 30 mg i/m.
– Glucagon (GlucaGen subcutaneously, i/m, i/v (1 ml) for adults or 0.5 mg

(0.5ml) for children).
– For prevention of brain edema: 10 ml of 10% solution of NaCl i/v or 5-10 ml

of 25% solution of magnesium sulfate or 15% (20%) solution of mannitol, 0.5-
1 g/kg, i/v.
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Glucosuria Increased Increased Decreased No

Ketonemia Increased Norm Norm Norm

Ketonuria Increased Absent Rarely Absent

Natriemia Norm Increased Norm Norm

Potassium Decreased Decreased Increased Norm

Azotemia Norm Norm or in-
creased

Norm or in-
creased Norm

Alkali reserve Decreased 
or absent Norm Decreased Norm

Other signs – Hyperosmolarity Hyper-
lactacidemia Insulin therapy

– Correction of the violations of water-salt balance and acidbase equilibrium.
– Oxygenotherapy.
– Strophanthine: 0.05% solution, 0.5 ml in the form of infusion.
– Glucose: 5% solution, 500 ml + 5 units of insulin, i/v, drop by drop.

Signs

Precursors

Ketoacidotic
coma

General weak-
ness, vomiting,
and dry mouth

Hyperosmolar
coma

General 
weakness, 
flabbiness, and
convulsions

Lactate coma

Nausea, 
vomiting, 
pain in muscles

Hypoglycemic
coma

Feeling of
hunger, tremor,
hyperhidrosis,
and diplopia

Gradual 
(up to 1 week)

Gradual 
(up to 3 days)

Rapid 
(1-2 days)

Ultra rapid 
(5-10 min)

Development
of coma

Peculiarities of
precoma state

Gradual 
consciousness
loss

Flabbiness, 
consciousness
is retained long
period

Angina pectoris Excitation

Kussmaul's 
respiration Rapid hypopnoe Kussmaul's 

respiration NormRespiration

Pulse Rapid Rapid Rapid Rapid or normal

Arterial 
pressure Decreased Decreased

greatly
Decreased
greatly

Increased, then
decreased

Body 
temperature

Norm 
or increased Norm Decreased Norm

Skin
Dry, turgor 
is decreased 
moderately

Dry, turgor 
is decreased
greatly

Dry, turgor 
is decreased
moderately

Moisten, turgor
is normal

Tone 
of eyeballs Decreased Decreased

greatly Decreased Norm

Diuresis Poly- and then
oliguria

Oliguria and
anuria

Oliguria and
anuria Norm

Glycemia,
mmol/L 20-40 40-70 10-14 2-4

Differential diagnostics of coma states in patients with diabetes mellitus 
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6.4. Chronic Complications of Diabetes Mellitus

Syndrome of diabetic foot 

When you see the person without leg you may ask a question: why having the
same stage of diabetic foot can some patients with neuroischemic foot have distal
shunting and return function of the limb and other patients with the same foot have
legs amputated above the knee and haven't the possibility to walk by his/her legs? 

How can we help these patients to avoid amputation? 
Human foot is a complex structure consisting of 28 bones, 40 joints with 12 ex-

ternal and 14 internal muscles. 
The foot has two major functions: to support the lower limbs and our body in

the vertical position and to be flexible lever, aiding to move. 
Disorders occurring during interaction of foot structures can cause changes of

the surface of soft tissues, bones, joints, and nail plates.
Diabetes mellitus occupies one of the dramatic pages of the world medicine. The

earliest disability among all diseases and high mortality (third place after cardio-
vascular disease and malignancies) identified diabetes mellitus as one of the top pri-
orities of national health systems world-wide, as enshrined in the St. Vincent Dec-
laration. Since 2000, Ukraine has been implementing the «Comprehensive Diabetes
Program» according to the Presidential Decree (№ 545/99 of May 21, 1999). This
program provides for the organization of a register of diabetes, schools of diabetes
or self-control, diabetic foot offices. It had been allocated 132 million UAH from
the state budget for its implementation in 2004 (it is free insulin, some oral hypo-
glycemic drugs, orthopedic care – special shoes, corrective insoles, sanatorium
treatment in specialized sanatoriums, resorts, etc.). 

blindness

myocardial infarction

stroke

amputation of legs

arterial hypertension

hyperlipidemia

Quantity of patients with different types complications of I type diabetus mellitus
and secondary insulin-dependent diabetus mellitus

(according to Poltava region register of patients with diabetus mellitus)



The major causes of invalidity and mortality of patients with Diabetes Mellitus
are the late complications of diabetes: retinopathy, nephropathy, syndrome of dia-
betic foot, including gangrene, ischemic heart disease, and polyneuropathy.

Syndrome of diabetic foot is a serious complex of anatomical and functional
changes, which have various forms in 30-80% patients with diabetes mellitus. The
amputation of lower limbs of the present group of patient is done 15 times more
often than in other persons. According to the data of various authors, 50-70% from
the total number of performed amputations of lower limbs falls to the share of pa-
tients with diabetes mellitus. 

In the pathogenesis of the development of diabetic foot, the leading place oc-
cupies the following three factors: 

– neuropathy; 
– lesion of arteries of lower limbs; 
– infection.
As the rule the last factor is the accompanied factor to the first two ones.
Based on the prevalence of neuropathic changes or abnormality of peripheral

blood flow there are following clinical forms of syndrome of diabetic foot:
– neuropathic form;
– ischemic form;
– combined form.

Diabetes mellitus

Ratio of syndrome of diabetic foot clinic forms

110

Corrective insoles
provision is 14,2%
(according 
to register data).
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NEUROPATHY

Sensory

Infection

Gangrene

AMPUTATION

Autonomous

Infection Paintless trauma

Formation of ulsers

Abnormality of pressure

Dry skin,
fissures

Sensory
loss

Talipes Gait
disorders

Motor

Pathogenesis of syndrome of diabetic foot

• In the neuropathic form the abnormality of somatic and vegetative nervous
systems occur in intacting arterial segments of lower limbs. Neuropathy can
lead to the following three types of foot lesions: 

– neuropathic sore; 
– osteoarthropathy (with the following development of Charcot's joint); 
– neuropathic edema. 

• Ischemic form develops as the result of atherosclerotic abnormality of arteries
of lower limbs. This leads to impairment of arterial blood flow. Various neu-
ropathic changes can also occur.

Clinical forms of diabetic foot syndrome

• In the neuropathic form the abnormality of somatic and vegetative nervous sys-
tems occur in intacting arterial segments of lower limbs. Neuropathy can lead
to the following three types of foot lesions:
– neuropathic sore;
– osteoarthropathy (with the following development of Charcot's  joint);
– neuropathic edema. 

• Ischemic form develops as the result of atherosclerotic abnormality of arteries
of lower limbs. This leads to impairment of arterial blood flow. Various neu-
ropathic changes can occur also.

• Combined form.
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Neuropathic form 
of diabetic foot syndrome

Neuropathic defect occurs in the region of the foot having the most excessive
stress. The most common regions are plantar surface and interdigital spaces. 

Long-term sensomotor neuropathy leads to foot deformation. This forwards to
the redistribution and excessive increasing of stress in its definite regions. The thick-
ening of skin and the forming of hyperkeratosis occur in these regions. Permanent
stress on these regions leads to inflammatory autolysis of adjacent soft tissues and
forming of sore defect. The patient sometimes doesn't reveal occurring changes due
to decreased pain sensibility. 

Stages of neuropathic ulcer

Stages of neuropathic ulcer

Hyperkeratosis Initial manifestations 
of neuropathic ulcer
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Osseous changes are revealed as osteoporosis, osteolysis, and hyperostosis. De-
structive changes progress and lead to foot deformation. One can see spontaneous
fractures of foot bones.

Due to abnormality of vegetative nervous system, the forming of arteriovenous
shunts and impairments of hydrodynamic pressure in the microcirculatory channel
lead to the development of neuropathic edema.

Deep infected wound, osteomyelitis

Necrosis and gangrene (subtotal and total)

Ischemic form of diabetic foot syndrome

Ischemic form is characterized by the painful symptomatics, the pains in the
state of rest as a rule. The cutaneous covering of feet is pale or cyanotic, and cold
always. 

Sore defects occur according to acral necrosis type (fingers-tips, peripheral sur-
face of heels).
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Diagnostics of of diabetic foot syndrome

The examination and palpation of feet and shins
• the color of limbs is red in neuropathic edema or Charcot's arthropathy; pale,

cyanotic in ischemia; and rose with combination with pain symptomatics and
absent pulsation in severe ischemia.

• deformations: hammer,  hook-shaped toes, hallux valgus, hallux varus, pro-
truded heads of metatarsal bones of foot, and Charcot's arthropathy.

• edemas: bilateral (neuropathic), unilateral (Charcot's arthropathy) .
• nails' state: atrophic in neuropathy and ischemia.
• hyperkeratosis: especially marked in the regions of foot, having excessive

stress in neuropathy.
• sore lesions: on the sole in neuropathic forms, in the form of acral necrosis

in ischemic forms.
• pulsation: pulsation on the dorsal and posterocrural arteries of foot is de-

creased or absent on both limbs in ischemic form and is normal in neuropathic
form.

• skin state: dry, thinned skin in neuropathy

Neurologic examination

1. Examination of vibration sensation, which is performed with the using of
biotensiometer or divided tuning fork.

2. Examination of tactile and temperature sensation.
3. Вetermining of reflex of Achilles' tendon
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Estimation of arterial blood flow state

For estimation of arterial blood flow state, the measuring of malleolar-brachial
index is done with the using of Doppler apparatus (ratio of indices of systolic pres-
sure in arteries of lower limbs to a value of systolic pressure in the brachial artery,
the norm is 1,0 and higher).

Angiography of arteries of the lower limbs reveals the level of stenosis, throm-
bosis, and its extension.

The principles of conservative therapy and prevention 
of diabetic foot syndrome

Well-timed and appropriate conservative therapy of diabetic foot syndrome al-
lows to avoid surgical intervention in 95% cases. The treatment includes the fol-
lowing major components:

1. Optimization of metabolic control.
2. Antibiotic therapy.
3. Unloading of damaged region (wheel stretcher, special unloading inner soles,

and footwear).
4. Local management of wound, which includes the removal of necrotic tissues,

management of sore edges, aseptic management of the foot surface and adjacent
regions. 

5. The removal of hyperkeratosis regions, which is done by the special scalpel
with shortened blade. 

6. Proper choice and wearing of special footwear and inner soles. 
7. Training of patients in Diabetes Mellitus Schools. 
8. Regular medical observation for the state of a patient and his/her lower limbs. 

Diagnostics with Doppler apparatus
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Proper choice and wearing of special footwear and inner soles

Prosthetic device for liberation of feet against pressure during wound healing
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Diabetic retinopathy is a lesion of the retinal vessels in diabetes mellitus that
leads to visual impairment.

It is one of the major causes of blindness in persons living in highly developed
countries. The blindness in patients with diabetes mellitus occurs in 

25 times more often comparing with the general population. The invalidity due
to poor vision is marked approximately in 10% patients with diabetes mellitus. As
a rule the pathological changes in fundus of eye occurs in 5-10 years after onset of
the disease. The most serious form of this lesion is proliferative diabetic retinopathy,

Structure of podiatric team

Diabetic retinopathy

Doctor-diabetologist

Nutritionist Podiatrist

Ophthalmologist

Vascular surgeon Orthopedist

Ortopedist surgeon Radiologist

Nephrologist

Microbiologist

Hematologist

Nurse of diabetic
foot study
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which leads to invalidity as a rule. According the scientific data, the proliferative
retinopathy develops in more than 40% patients. Retinal vascular complications
are manifested in patients with insulin-dependent diabetes mellitus and non-in-
sulin-dependent diabetes mellitus.

Classification of diabetic retinopathy (according to E. Kohner, M. Porta)

Non-proliferative retinopathy (diabetic retinopathy I) is characterized by the
presence of pathological changes in retina in the form of microaneurysm, hemor-
rhage, retina edema, and exudative foci. 

Fundus of eye is normal Fundus of eye 
in diabetus mellitus

Shels of eye is normal Shels of eye in diabetus mellitus
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The hemorrhage has the appearance of small spots or patches. They have round
shape, dark color. They are localized in the central part of fundus of eye or along
large veins in deep layers of retina. The hemorrhage may have hachures form. 

Hard and soft exudations are localized in the central part of fundus of eye and
have yellow or white color. Their borders are robust or indistinct. 

The important element of non-proliferative diabetic retinopathy is edema of
retina, localizing in the central (direct) region or along large vessels.

Preproliferative retinopathy (diabetic retinopathy II, DRII) is characterized by
the presence of venous abnormalities (bead-liking, sinuation, loops, doubling
and/or marked variations of caliber of vessels), large amount of hard and «wadded»
exudations, intraretinal microvascular abnormalities, and great number of large
retinal hemorrhages.

Non-proliferative retinopathy  (diabetic retinopathy II, DR I)
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Proliferative retinopathy (diabetic retinopathy III) is characterized by neovas-
cularization of the disk of optic nerve and/or other parts of retina, hemorrhages
into vitreous body, forming fibrous tissue in the regions of preretinal hemorrhages.
Newformed vessels are very fine and tiny. Due to this state, new and recurrent
hemorrhages occur. Formed vitrioretinal tractions lead to retinal detachment. A
new-formed vessel of iris (rubeose) often causes the development of recurrent glau-
coma (rubeous).

At all the stages of diabetic retinopathy the treatment of the primary disease must
be performed, which is directed to the correction of metabolic disorders, i.e. the
basic mean of prevention of diabetic retinopathy is the maintaining of long-term
and maximal stable correction of diabetes mellitus. 

The major method of treatment is laser photocoagulation, which is necessary
for stopping of functioning of new-formed vessels, which are the main threat for
development of invalidity changes in the organ of vision: hemophtalm, traction de-
tachment of retina, rubeose of iris, and secondary glaucoma. In the affected regions
of retina, the forming of factor, which stimulates the proliferation of vessels, occurs.
The using of laser photocoagulation with the aim of effect onto zones of retina is-
chemia leads to the regress of new-formed vessels. This method allows to serve
vision at the latest stages of diabetic retinopathy in 60% patients within 10-12 years. 
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Three major methods of laser photocoagulation are used: 

• focal laser photocoagulation, which consists of applying coagulants in the
places of fluorescine transmission during angiography, in the regions of microa-
neurism localization, small hemorrhage, and exudation; 

• barrier laser photocoagulation, which consists of applying small coagulants in
several lines paramacularly. This method is used in combination with non-prolif-
erative retinopathy with edema of macular region; 

• panretinal laser photocoagulation, which consists of applying coagulants in the
whole region of retina, excepting macular region. This method is used in prepro-
liferative diabetic retinopathy, which is characterized by the presence of extensive
regions of retinal ischemia with the tendency to further progression. 

One of the most common complications of proliferative diabetic retinopathy is
recurrent hemorrhage into vitreous body. The vitreous body undergoes severe de-
structive or proliferative changes. 

Closed vitrectomy allows to remove abnormal formations from vitreous body, to
improve visual functions of the eye, and to prevent complications connected with
consequences of hemorrhages into vitreous body. 

Diabetic nephropathy (Kimmelsteal-Wilson's syndrome)

It is nodular or diffusive lesion of renal glomerules, which is accompanies by
thickening of basal membrane. At present it is the major cause of mortality of pa-
tients with diabetes mellitus. The rate of the developmet of this complication is 40%
to 50% in patients with type I diabetes mellitus and 15% to 30% in the patients with

Laser photocoagulation is used for influence to ischemic zones of retina. 
It is due to the regress of neoplasmic vessels.
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the II type. It is the hazard complication because diabetic lesion of kidneys deve-
loping gradually can be unnoticed some period. It is due to the clinical manifesta-
tions don't produce discomfort. At the marked (terminal stage often) stage of renal
abnormality the patient can complain of intoxication of the organism by azotic cin-
ders. But it is impossible to help the patient radically at this stage. 

Note: GFR – glomerular filtration rate.

Diagnostics of diabetic nephropathy

Most early criterion of diabetic nephropathy development (before proteinuria
occurring) is microalbuminuria, i.e. excretion of albumin with urine, exceeding nor-
mal level, but doesn't reach the stage of proteinuria. 

In norm not more than 30 mg of albumin is excreted a day, i.e. the concentration
of albumin is less than 20 mg/L in one-time analysis of urine. If the proteinuria is
present the excretion of albumin with urine is more than 300 mg a day. Therefore,
the range of microalbuminuria is up to 300 mg a day or from 20 to 200 μg/min. 

Stage of diabetic
nephropathy 

1. Hyperfunction 
of kidneys 

Clinical-laboratory 
characteristics 

– increasing of GFR 
(>140 mL/min);

– increasing of renal blood flow;
– hypertrophy of kidneys;
– normoalbuminuria 

(<30 mg/day) 

Period of the development 

develops in debut 
of diabetes mellitus 

2. Stage of initial 
structural changes
of kidneys' tissue 

– thickening of the basal mem-
branes of capillaries glomerules; 
– dilation of mesangium; 
– the high level of GFR is kept; 
– normoalbuminuria

2–5 years from the onset 
of diabetes 

3. Initial nephropathy 

– Microalbuminuria 
(from 30 to 300 mg a day); 

– GFR is high or normal;
– unstable increasing 

of arterial pressure 

5-15 years from the onset 
of diabetes 

4. High-grade 
nephropathy 

– proteinuria (< 500 mg a day); 
– GFR is normal or decreased

moderately;
– arterial hypertension

10-25 years from the onset
of diabetes

5. Uremia

– decreasing of GFR 
(<10 mL/min); 

– arterial hypertension; 
– symptoms of intoxication 

more than 20 years from 
the onset of diabetes or 
5-7 years from appearance
of proteinuria 

The stages of development of diabetic nephropathy (according to C. Mogensen)
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The onset of steady microalbuminuria in a patient with diabetes mellitus testifies
to the development before long (during the next 5-7 years) marked stage of diabetic
nephropathy. 

The next early marker of diabetic nephropathy is inadequate renal hemody-
namics: hyperfiltration, hyperfusion of kidneys, and intraglomerular hypertension.  

Hyperfiltration is characterized by the increasing of GFR more than 140 ml/min
х 1.73 m. For determining of GFR the test of Reberg-Tareev is used, which is based
on the investigation of clearance of endogenous kreatinine within 24 hours. 

Hyperfusion of kidneys is characterized by the increasing of renal blood flow.
почек характеризуется повышением почечного кровотока. 

Intraglomerular hypertension is characterized by the increased blood pressure in
capillaries of renal glomerules. At present it is the major cause of the development
of diabetic nephropathy. The measuring of intraglomerular hypertension in clinical
conditions is impossible at present. 

The criteria of development of high-grade stage of diabetic nephropathy are pro-
teinuria (as a rule in stable urinary sediment), the decreasing of glomerular filtration
rate (GFR), intensification of azotemia (urea and kreatinine of blood serum); in-
crease of arterial hypertension. Nephrotic syndrome develops in 30% of patients. Its
signs are the following: 

• massive proteinuria (more than 3.5 g a day); 
• hypoalbuminemia; 
• hypercholesterinemia; 
• dropsy up to anasarca.
From the moment of occurring stable proteinuria, the rate of decreasing of GFR

averages 2 ml/min/month. This leads to the development of terminal renal failure
in 5-7 years after revealing of proteinuria. 

Normalbuminuria

Excretion of albumin with urine

in short-term collection
of urine

within 24
hours

<20 μg/min <30 mg

Concentration 
of albumin

<20 mg/L

Microalbuminuria 20-200 μg/min 30-300 mg 20-200 mg/L

Macroalbuminuria >200 μg/min > 300 mg > 200 mg/L

Classification of albuminuria
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The treatment of diabetic nephropathy

• correction of carbohydrate metabolism: using of insulintherapy (the level of
glycated hemoglobin Hb A1  not more than 8.7%); 

• correction of arterial pressure and renal hemodynamics: using inhibitors of
angiotensin transformation enzyme (capoten, captopril, renitec, ramipril and
others); 

• low-protein diet: restriction of animal protein consumption in diet up to 0.6-
0.7 g/kg of body weight (in average up to 40 g of protein a day). It is desirable
to change the animal protein by vegetable protein. It is possible the increasing
of protein using for compensation of energy; 

• correction of lipid metabolism: hypolipemic diet. In the cases of increasing
total level of cholesterol more than 6.5 mmol/L and triglyceride level more
than 2.2 mmol/L, the medicines normalizing the lipid spectrum of blood are
administered (nicotinic acid, fibrats, inhibitors of hydroxymethylglutaryl-
coenzyme A reductase: mevaor, pravahol and others); 

• transplantation of kidney: in the increasing of kreatinine of blood serum up
to more than 600-700 μmol/L (or 8-9 mg%) and the decreasing of the rate
of glomerular filtration <25 ml/min;  

• hemodialysis or peritoneal dialysis: in the increasing of kreatinine of blood
serum up to more than 12-16 mg% (1000-1200 μmol/L) and the decreasing
of the rate of glomerular filtration <10 ml/min.
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7. DISEASES OF PERIODONTAL 
TISSUES

Periodontal disease is one of the most difficult problems of modern dentistry.
They have a wide variety of courses, clinical, radiological and morphological fea-
tures.

The role of the dentist can be twofold:
• primary diagnosis of type 2 diabetes mellitus at the dentist's office in the di-

agnosis and treatment of periodontal tissues;
• determining the role of diabetes mellitus in the development of periodontal

syndrome in the recrudescence of gingivitis, generalized aggressive periodon-
titis.

First of all, the dentist is faced with the diagnosis, differential diagnosis of gin-
givitis, generalized periodontitis and parodontosis in case of diabetes mellitus as a
secondary (symptomatic) disease. The classification of periodontal diseases by M.F.
Danilevsky from 1994 was approved at the Plenum of the Ukrainian Dental Asso-
ciation (UDA) in Kyiv. The All-Ukrainian Conference of Dentists (Odessa, 1998)
recommended its use as a working one in medical and educational institutions of
Ukraine.

Classification of periodontal diseases 
(M. Danylevsky, 1994)

І.INFLAMMATORY DISEASES

Papillitis, gingivitis (papillitis, gingivitis)
Form: catarrhal, hypertrophic, ulcerative, atrophic.
Clinical course: acute, chronic.
Site of lesion: soft tissues, osteoporosis of the interalveolar septa.
Prevalence: limited, diffuse.

Localized periodontitis (parodontitis localis)
Form: catarrhal, hypertrophic, ulcerative, atrophic.
Clinical course: acute, chronic.



126 Diseases of periodontal tissues

Site of lesion: soft tissues, alveolar bone.
Prevalence: limited.

ІІ. DYSTROPHIC-INFLAMMATORY AND DYSTROPHIC DISEASES

Generalized periodontitis (parodontitis generalisata)
Clinical course: chronic, exacerbated, stabilization.
Degree of development: initial degree, I degree, II degree, III degree.
Prevalence: diffuse periodontal disease.

Periodontosis (parodontosis)
Clinical course: chronic.
Degree of development: initial degree, I degree, II degree, III degree.
Prevalence: diffuse periodontal disease.

ІІІ.PROGRESSIVE IDIOPATHIC DISEASES

Diseases accompanying blood diseases (leukemia, cyclic neutropenia, 
agranulocytosis).
Histiocytosis X (Letterer-Zive disease, Hand-Schiller-Kristen disease,
eosinophilic granuloma).
Diseases accompanying metabolic disorders (Niemann-Pick disease, 
Gaucher disease, Papillon-Lefebvre syndrome).
In hereditary diseases (Down's syndrome, acataplasia, desmodontosis).
Periodontal lesions in immunodeficiency conditions: acquired 
immunodeficiency syndrome (AIDS), aggressive periodontitis 
(localized, generalized).

IV. PRODUCTIVE PROCESSES
      Parodontome (parodontoma): benign, malignant.

7.1. Inflammatory Diseases of Periodontium

Gingivitis (gingivitis) is an inflammatory lesion of the gums due to the adverse
effects of local and general factors, the course of which is not accompanied by a vi-
olation of the integrity of the dentogingival junction.

According to clinical manifestations, catarrhal, hypertrophic, ulcerative and at-
rophic gingivitis are distinguished; in the course – acute, chronic; by localization –
limited (localized), diffuse (generalized).

Catarrhal gingivitis is an exudative inflammation of the gums, which develops
due to the pathogenic action of microorganisms of dental plaque. The leading role
in the etiology of generalized gingivitis belongs to the infectious agent capable of
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overcoming the factors of local immunity of the oral cavity. In this situation, mi-
croorganisms can be considered as stimulators of the inflammatory process in the
gums in case of catarrhal gingivitis.

According to current data, there are two ways to reduce the immunity of the oral
cavity. The first has a direct connection with the hygienic condition. Accumulation
of even opportunistic microorganisms in dental deposit (dental plaque) in the un-
hygienic condition of the oral cavity, prolonged stay of microorganisms in the gums
can weaken local nonspecific antimicrobial factors of oral protection and thus
change the species specificity of microorganisms. The second - depends on the gen-
eral status of the individual. Infectious diseases, misuse of antibiotics, exposure to
stressors, vitamin and micronutrient deficiencies, pathology of internal organs, ex-
cessive alcohol consumption and smoking often lead to a violation of the ratio of
symbiotic relationships between the human body and its normal microflora, pro-
vided by endogenous (saprophytic) microbial associations.

Toxic substances produced by microorganisms lead to the accumulation in the
tissues of the gums of inflammatory mediators (kinins, amines, histamine), hy-
drolytic enzymes (hyaluronidase, proteinases), stimulators of chemotaxis. The trig-
ger of the inflammatory reac-
tion in the gums is damage to
cells and microvessels, resulting
in activation and long-term re-
lease of bioactive substances
that determine the speed, inten-
sity and prevalence of the in-
flammatory process.

Objectively: Performance
status is not disturbed. On ex-
amination, hyperemia of the
gums with a cyanotic tinge,
slight edema, supragingival
dental deposit are revealed (Fig.
7.1.1). Teeth are stable, there are no periodontal pockets.

Schiller-Pisarev test is weakly positive or positive, Kulazhenko vacuum test is
within 30-40 seconds in the frontal area of the jaws, clinical blood analysis and com-
mon urine analysis are within normal limits.

Acute catarrhal gingivitis is much less common in the clinic. Its localized forms
arise from an acute injury (mechanical, chemical or thermal) in a limited area of
the jaws (within one segment). Generalized catarrhal gingivitis with an acute course
can occur against the background of infectious diseases.

Patients with acute or exacerbation of chronic catarrhal gingivitis complain of
pain and burning in the gums, which are exacerbated during eating due to mechan-

Fig.7.1.1. Chronic catarrhal gingivitis. 
The external view of the gums
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ical and chemical irritants, bad
breath during speaking, severe
bleeding and swelling of the
gums. In some cases, there is a
general weakness and fever.

Objectively: Intense hyper-
emia of the gums, severe edema,
which changes the relief of the
gums: they become domed, in-
crease, due to which gum pock-
ets are formed (Fig. 7.1.2). The
gums are sharply painful during
palpation, bleeding profusely.
The teeth are stable, with a large

number of non-mineralized gingival dental deposit. It should be noted a significant
increase in the hygienic indices of Fedorov – Volodkina, Green – Vermillion, a
sharply positive Schiller – Pisarev test, a significant decrease in the functional sta-
bility of the gum capillaries (Kulazhenko test).

The algorithm of therapeutic actions is as follows:
– elimination of local irritating factors (removal of dental layers, filling of car-

ious cavities, first of all II, V class according to Black, removal of irrationally
made prosthetic dentures, etc.);

– local and, if necessary, general etiotropic (antimicrobial) therapy;
– local use of anti-inflammatory drugs;
– increase of local and general nonspecific resistance;
– physiotherapeutic measures.
Hypertrophic gingivitis is a chronic proliferative process, which is accompanied

by the growth of fibrous elements of the connective tissue base of the gums and
the proliferation of the basal layer of the epithelium. It is much less common in
the general structure of gingivitis (in 24.8%) than generalized catarrhal gingivitis
(in 70%).

Hypertrophic gingivitis occurs on the background of changes in hormonal status
(endocrine diseases, pregnancy, puberty, menopause), blood diseases (leukemia),
the use of certain drugs (diphenylamine, cyclosporine). Hormonal disorders deter-
mine the changes in the trophism of the gums, after which they develop a hyper-
plastic process. Therefore, the local cause of inflammation in the hypertrophied ar-
eas of the gingival tissues is opportunistic microorganisms. Fungi of the genus Can-
dida are very often found in hypertrophied areas of the gums of patients with a pro-
nounced inflammatory reaction along with microorganisms.

Localized hypertrophic gingivitis occurs in the presence of local irritating factors
such as overcrowded teeth, abnormalities in the attachment of soft tissues, occlusion

Fig.7.1.2. Chronic catarrhal gingivitis 
in the acute stage with underlying diabetes mellitus
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pathology, irrational denture treatment, etc. By the course of disease there is chron-
ic, recrudescent; by location – localized (limited) and generalized (diffuse), by the
form – granulating and fibrous hypertrophic gingivitis.

Patients complain of pain, itching in the gums, bad breath, bleeding gums during
brushing with the chronic course of the disease. The doctor identifies the cause of
the disease – possible hormonal disorders and others in past medical history.

Objectively: gingival papillae and marginal edge of gums are hypertrophied,
swollen, pasty, cyanotic (Fig. 7.1.3). The papillae have a shiny surface, painful on
palpation, bleeding. The configuration of the gingival papillae is changed – they
are rounded or irregularly shaped. After pressing a blunt tool on the papilla remains
a trace (depth). Supragingival dental deposits are detected. False gingival pockets
are formed, and the integrity of the epithelial dentogingival junction is not violated.
According to the severity of hypertrophy, there are 3 degrees of severity of the patho-
logical process: I degree – gum hypertrophy up to 1/3 of the height of the tooth
crown, II degree – more than the 1/2 height of the tooth crown, III degree – more
than the 1/2 height of the tooth
crown, gums can also cover the
entire tooth crown.

The color of the papillae al-
most does not change in case of
the fibrous form of hypertrophic
gingivitis, they are pale pink,
enlarged, cover the crowns of
teeth according to the severity
of the pathological process, de-
formed, with a tuberous surface,
dense on palpation, do not hurt,
do not bleed (Fig. 7.1.4). There
are supragingival dental de-
posits. Probing reveals false gin-
gival pockets.

Indicators of hygienic in-
dices Fedorov – Volodkina,
Green – Vermillion change in
the direction of unsatisfactory
and poor care, Schiller – Pisa -
rev test is positive in granulating
form and negative in fibrous
form, the time of hematoma
formation is reduced during
vacuum test Kulazhenko (espe-

Fig.7.1.3. Chronic hypertrophic gingivitis 
in case of diabetes mellitus. Granulating form 

Fig.7.1.4. Chronic hypertrophic gingivitis. 
Fibrous form
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cially in case of granulating form); there are possible changes in the clinical blood
analysis, characteristic of chronic inflammation (moderate leukocytosis, monocy-
tosis, slight acceleration of ESR).

Treatment of hypertrophic gingivitis should be comprehensive and combine local
and general treatment. If there is existing general pathology, the dentist conducts
treatment together with internal medicine specialists.

Local treatment of the granulating form of hypertrophic gingivitis:
– elimination of local irritants;
– local etiotropic and anti-inflammatory therapy;
– inhibition of active proliferation of gingival tissue;
– sclerotherapy or removal of hypertrophied tissues;
– increase of local resistance.
Treatment of fibrous form of generalized hypertrophic gingivitis includes the first,

third and fourth points.
Ulcerative gingivitis (necrotizing ulcerative Vincent’s gingivitis) is an alternative

inflammation of the gums, accompanied by necrosis and tissue ulcers. The frequen-
cy of its prevalence is from 2 to 5% in the structure of gingivitis. 

The leading role in the genesis of this disease belongs to the reduction of gingival
resistance to the fusospiral microflora of the oral cavity. Hemolytic streptococcus
vegetates in association with fusospiral symbiosis. The course of the disease is similar
to hyperergic alternative inflammation with foci of necrosis. Changes in the reac-
tivity of the organism are crucial in the pathogenesis of acute ulcerative gingivitis
(stomatitis), in particular, lesions of oral mucosa, which develop due to the action
of bacterial, protein antigens, as well as environmental factors.

There is localized (limited) and generalized (diffuse) ulcerative gingivitis; acute
and chronic disease course.

Patients complain of intense pain in the gums, putrid mouth, inability to eat,
bleeding gums. As a rule, the overall condition of the body is disturbed, there are
complaints of fever, runny nose, headache, weakness, sleep disturbances, appetite
disorders.

There are several periods in the development of ulcerative gingivitis: prodromal,
primary clinical signs, severe clinical signs, recovery. During the prodromal period
(the first 1-2 days) the body temperature rises from 37.5 to 39°C depending on the
severity of the disease, there are signs of intoxication. In the second period, signs of
catarrhal gingivitis are detected in the oral cavity.

Examination of the oral cavity during the period of pronounced clinical signs on
the surface of the gums reveals necrotized tissues of dirty gray color, after removal
of which is a sharply painful ulcerative surface with drops of blood (symptom of
«bloody dew»). The tops of the gingival papillae seem to be cut with a blunt knife
(symptom of «cut papillae»), the contours of the marginal edge are broken (Fig.
7.1.5). A large number of non-mineralized dental deposits is characteristic, which
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is associated with the impossi-
bility of self-cleaning of the oral
cavity. Regional lymph nodes
are enlarged, painful on palpa-
tion. Manifestations of intoxi-
cation progress in the case of se-
vere course. This period lasts for
5-15 days depending on the
timeliness and adequacy of
treatment, severity of the dis-
ease, the reactivity of the organ-
ism.

The chronic course of
necrotizing ulcerative gingivitis
develops as a result of an acute process in the absence or inadequacy of the pre-
scribed treatment, in the elderly with reduced reactivity of the body. Such patients
complain of constant bleeding gums, bad breath, gum pain. The anamnesis shows
that the disease lasts more than two weeks, first had an active and then – a flaccid
course.

Objectively: The gums are congestive and hyperemic, the marginal edge is roller-
like thickened, the tops of the gingival papillae, the marginal edge are covered with
a small amount of dirty gray plaque, due to necrosis some interdental spaces gape.
Necrotic tissue is difficult to remove due to the action of fibrin, which permeates
the gums; after their removal ulcerative bleeding surfaces appear. Regional lymph
nodes are enlarged, slightly painful on palpation.

It is mandatory to investigate clinical blood analysis and clinical urine analysis
in the comprehensive examination of such patients. If medically required the sen-
sitivity of microflora to antibiotics is determined. Leukocytosis, neutrophilocytosis,
«shift to the left» of a leukocyte formula, ESR acceleration are found in blood. Pro-
tein may appear in the urine.

Cytological examination in print preparations from ulcers reveals a large number
of fusobacteria and Vincent's spirochetes.

Pathohistological examination of biopsy areas covered with ulcers of gum edges
reveals two areas: superficial – necrotic and deep – inflammatory. A rich variety of
flora is found in the surface layers of necrotic gingival tissue such as streptococci,
staphylococci, fusobacteria, etc. The deeper areas of the connective tissue of the
gums are inflamed: they are swollen, their vessels are dilated. Leukocytes are found
in the perivascular inflammatory infiltrate.

Optimization of complex treatment of ulcerative gingivitis is based on the following
principles:

– rational choice of dosage forms for anesthesia of the affected areas;

Fig.7.1.5. Ulcerative gingivitis
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– selection of dosage forms of proteolytic enzymes for the treatment of modified
necrotic tissue;

– choice of rational antibacterial therapy and ways of its carrying out;
– determination and implementation of adequate immunocorrection.

7.2. Inflammatory-Dystrophic and Dystrophic Diseases 
of Periodontal Tissues

Generalized periodontitis (parodontitis generalisata) is an inflammatory disease
of periodontal tissues caused by the adverse effects of local and general factors,
which is characterized by progressive destruction of the periodontium and bone.

Generalized periodontitis occurs due to prolonged chronic gingivitis, usually on
the background of somatic diseases, endocrine pathology and altered immunological
reactivity of the body.

There are violations of the integrity of the dentogingival junction and resorption
of bone tissue of the alveolar process in the dynamics of the pathological process.
Thus, a characteristic symptom complex of generalized periodontitis is formed:

– symptomatic gingivitis;
– supragingival and subgingival dental deposits;
– periodontal pockets;
– destructive changes of bone tissue, which are associated with traumatic oc-

clusion, tooth mobility, radiological signs of the disease.
There are chronic, exacerbated course and stabilization of the process; by severity

– initial, I degree, II degree, III degree.
Initial degree of chronic generalized periodontitis: Clinical symptoms are little dif-

ferent from those of generalized gingivitis. Patients' complaints are insignificant
such as periodic appearance of bleeding gums during brushing, unpleasant sensa-

tions in the gums. Some patients
may not complain at all. It is dif-
ficult to determine the onset of
the disease in such patients. It is
usually several years.

Objectively: There is cyanotic
hyperemia of the gingival papil-
lae and the marginal edge of the
gums, their slight swelling, ac-
cretion of soft and hard tooth
deposits, stable teeth (Fig.
7.2.1). The integrity of the den-
toepithelial junction is partiallyFig.7.2.1. Chronic generalized periodontitis, 

initial degree
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disrupted at the initial stage of periodontitis and due to inflammation and swelling
of the gums there is a shallow periodontal pocket (1-2 mm), which is difficult to
determine clinically. Formalin test – the appearance of sharp pain indicates a focal
violation of the integrity of the epithelium attachment. Radiologically: There is de-
struction of a compact plate on tops of interdental alveolar walls, thus their height
does not change. There is also a slight destruction of the cortical plate and osteo-
porosis in the adjacent areas of the alveolar processes of the jaws, the appearance
of intraseptal fissures.

Chronic generalized periodontitis I degree may also be asymptomatic. Subjective
signs do not differ from the initial stage of the disease. Objective examination reveals
chronic symptomatic gingivitis (most often catarrhal, atrophic, less often - hyper-
trophic or ulcerative), supragingival and subgingival dental deposits, periodontal
pockets up to 3.5 mm deep with a slight exudate. The teeth are stable, but the mo-
bility of individual teeth of the first degree can be observed in the frontal area of the
mandible (Fig. 7.2.2).

Deterioration of hygienic indices is registered in the periodontitis I degree, III
accoding to Russel – 1.0-1.5 points, Schiller – Pisarev test is weakly positive,
Kulazhenko test in the frontal area – 25-35 seconds. The X-ray picture revealed
enlargement of the periodontal gap around the dental necks, the lack of a compact
plate on the tops of the interdental septa, their resorption within 1/3 of the height.

Chronic generalized periodontitis ІІ degree has more significant pathological
changes. Patients' complaints are associated with discomfort in the gums, bleeding
of gums during brushing and eating of solid food; teeth are mobile, sensitive to
chemical and thermal stimuli. It is found out from the anamnesis that the initial
signs of the disease in the patient appeared 4-5 years ago.

Objectively: there is hyperemia of the gums with a cyanotic tinge, flattening of
the gingival margin due to swelling of the gingival papillae and the marginal part
of the gums. The roots of the teeth are exposed by 1-2 mm. Numerous supragin-
gival and subgingival dental deposits are detected, the depth of periodontal pockets
is up to 5 mm, there are pathological granulations. Teeth have mobility of the I-

Fig.7.2.2. Chronic generalized periodontitis, І degree
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II degree due to the formation of bone pockets, which leads to traumatic occlusion
(Fig. 7.2.3).

X-ray changes in patients with chronic generalized periodontitis of the II degree
are characterized by the presence of a mixed (vertical and horizontal) type of patho-
logical resorption: destruction of the cortical plate, irregular decrease in the height
of interdental alveolar septa to Ѕ length of tooth root, signs of osteoporosis of the
spongy substance of the alveolar process, enlargement of the periodontal gap, for-
mation of bone pockets.

Chronic generalized periodontitis ІІІ degree is a severe long-term disease of pe-
riodontal tissues, all clinical symptoms of which increase. Patients complain of
constant bleeding, itching, burning of gums, decreased masticatory efficiency and
traumatic articulation associated with severe tooth mobility, a cosmetic defect
(sometimes the absence of teeth), dental plaque, bad breath. Along with complaints
related to periodontal tissue damage, patients often notice the dysfunction of cer-
tain organs and systems such as cardiovascular, endocrine, digestive, etc. In the
anamnesis of such patients it has been revealed the duration of the disease – usually
5 - 10 years with frequent exacerbation of the process.

Objectively: it is revealed symptomatic gingivitis, exposure of tooth roots, hard
and soft dental deposits, deep periodontal pockets – more than 5 mm, often with
pathological granulations; violations of the occlusal surface of the teeth are deter-
mined due to the significant tooth mobility of the II - III degree (Fig. 7.2.4).

Indicators of periodontal tests and indices in such patients are significantly wors-
ened. On the radiograph, there is an increase in the resorption of interdental alveolar
septa above Ѕ of their height in addition to these changes.

Exacerbation of chronic generalized periodontitis occurs due to the weakening
of the body's defenses – on the background of exacerbations of somatic pathology,
psycho-emotional stress, after acute infectious diseases and with underlying diabetes
mellitus, etc.

Objectively: exacerbation of periodontitis is accompanied by exacerbation of

Fig.7.2.3. Chronic generalized periodontitis, ІІ degree
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symptomatic gingivitis: gums are brightly hyperemic, swollen, sharply painful to
the touch, there are hard and a large number of soft dental deposits, characterized
by single or numerous abscesses (Fig. 7.2.5). Periodontal pockets are filled with
pathological granulations, seropurulent exudate is released on palpation of the gums.
The mobility of the teeth is an order of magnitude higher than in the chronic course
of generalized periodontitis.

Foci of active macular osteoporosis are dominated on the radiograph and there
are no signs of sclerosis of the bone tissue of the jaws. The activation of the resorptive
process is evidenced by the blurring and uneven contours of the destroyed bone tis-
sue in the areas of interalveolar septa and around dental roots.

Stabilization (remission) of the pathological process is only possible under con-
dition of comprehensive treatment of generalized periodontitis. Clinical findings:
the gums are pale pink, dense, adjacent to the tooth surface. Periodontal pockets
and tooth deposits are absent. Teeth are stable or fixed with temporary (permanent)
supradental splints. It is possible the exposure of dental roots by a few millimeters
depending on the severity of the process. There is no pain and exudate on palpation
of the gums.

Hygienic indices are nor-
mal in remission, Schiller –
Pisarev test is negative, peri-
odontal indices are 0 points,
Kulazhenko test in the frontal
area is 50-60 seconds. Nor-
malization of biochemical
tests of blood and urine is ob-
served. Stabilization of the
bone tissue of the jaws is re-
vealed on the radiograph:
there are no foci of osteoporo-

Fig.7.2.4. Chronic generalized periodontitis, ІІІ degree

Fig.7.2.5. Hard palate abscess in case 
of periodontitis
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sis, the bone tissue is dense with the phenomena of osteosclerosis and progressive
reduction is not observed.

The diagnosis of stabilization of generalized periodontitis is made if the symp-
toms persist for a year or more.

Treatment of patients with generalized periodontitis should be comprehensive
(general and local). Local interventions consist of therapeutic, surgical, orthopedic
manipulations and physiotherapy.

Treatment should be differentiated and individual for each patient depending
on the form, course, severity, presence of comorbidities and immunological status.
Protracted Treatment repeated periodically is nessecary to obtain positive results
(stabilization of the process).

Periodontosis (parodontosis) is a lesion of periodontal tissues of primary dys-
trophic nature.

It occurs in approximately 4-8% of all periodontal diseases. Periodontоtis is al-
ways chronic, the prevalence of the pathological process is only generalized (diffuse).
According to the degree of severity in the clinic there are initial, I, II, III degree of
periodontosis. 

Clinical picture: Symptoms are very scanty. Some patients have discomfort in
the gums, itching. There are complaints of sensitivity to thermal, chemical, me-
chanical stimuli and cosmetic defect at the II-III degrees of the disease. In the
anamnesis of such patients it is found that the disease developed gradually, over
the years on the background of trophic disorders of the central and peripheral nerv-
ous system, atherosclerotic changes in blood vessels, metabolic disorders, systemic
osteoporosis.

Oral cavity examination revealed: pale, anemic gums fitted tightly to the tooth
surface; there are no periodontal pockets; dental deposits are absent or in small
quantities; wedge-shaped defects (Fig. 7.2.6).

The tooth roots are exposed to 1/3 of the root length at I degree, up to 1/2 – at
II degree and more than 1/2 –
at III degree of disease severity.
Noncarious dental lesions are
significant such as wedge-
shaped defects, enamel ero-
sion, hyperesthesia. Teeth are
stable, gums do not bleed dur-
ing probing. Schiller-Pisarev
test is negative. Radiologically,
there is a uniform decrease in
the height of the interdental
septa: up to 1/3 – with I, up to
1/2 – with II, more than 1/2 –

Fig.7.2.6. Wedge-shaped defects in case 
of generalized periodontosis І degree 
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with III degree of disease severity without violating the integrity of the cortical plate;
there are foci of osteosclerosis and osteoporosis in the deep parts of the alveolar
process and the body of the jaws (horizontal type of pathological resorption).

Diagnosis of the disease is based on data from subjective, objective and laboratory
methods of examination of a patient. Cases of severe periodontal tissue damage re-
quire in-depth examination by internists to identify and treat general somatic
pathology.

Treatment of periodontitis includes pathogenetic and symptomatic therapy. Lo-
cal interventions are aimed at eliminating hyperesthesia of the hard tooth tissues;
filling wedge-shaped defects; removing the sharp edges of carious cavities, supragin-
gival and subgingival dental deposits, premature occlusal contacts. Orthopedic treat-
ment is performed using dental braces technique in patients who have significant
tremas and diastema fan-shaped dentition of the frontal area. Pathogenetic therapy
(general treatment) should be individual, taking into account the pathogenesis of
the formation of a dystrophic process in the periodontium.

Idiopathic diseases with progressive lysis of periodontal tissues (parodontolisis)
are Papillon Lefevre syndrome, Hand Schuller Christian disease, eosinophilic gran-
uloma; periodontal lesions in immunodeficiency conditions: acquired immunod-
eficiency syndrome (AIDS), aggressive periodontitis, etc. (Fig. 7.2.7). Unfortu-
nately, nowadays treatment and prevention of periodontal syndrome is a difficult
task that requires a meticulous and extensive examination and multidimensional
approach to the treatment of patients with doctors of other specialties (physicians,
endocrinologists, infectious disease specialists, etc.).

Principles of treatment of periodontal diseases

It is necessary to follow the general principles in the treatment of patients with
generalized periodontitis; it should be etiotropic, pathogenetic and symptomatic.
Treatment of patients with generalized periodontitis should be comprehensive (gen-
eral and local). Local interventions consist of therapeutic, surgical, orthopedic ma-

Fig.7.2.7. Progressive lysis of periodontal tissues on the background 
of secondary immunodeficiency, the external view of the dentition



138 Diseases of periodontal tissues

nipulations and physiotherapy. Treatment should be differentiated and individual
for each patient depending on the form, course, severity, concomitant diseases and
immunological status. Meticulous, extensive examination and specialized therapy
in the hospital is needed in the plan of the general treatment, including patients
with endocrine pathology. Treatment should be course and periodically repeated to
obtain positive results (stabilization of the process). Peculiarities of drug treatment
of periodontitis in patients with periodontal syndrome are thoroughly described in
textbooks of therapeutic dentistry (A. Borisenko et al., 2018; A. Nikolishin et al.,
2012) and monographs (I. Mashchenko, 2003); G. Melnichuk, 2004; A. Borisenko,
2013 and others).



139Diseases of the oral mucosa

8. DISEASES OF THE ORAL MUCOSA

Pathology of the oral mucosa is the most difficult problem of therapeutic den-
tistry. As a sensitive indicator, the mucous membrane constantly responds not
only to stimuli acting directly on it, but also reflects to some extent systemic dis-
orders in the body.

The endocrine system, along with the central nervous system, controls meta-
bolic processes in the body. Its regulatory effect is manifested in the process of
growth and aging, control of trophic functions of all organs and systems. Dental
manifestations of some endocrine disorders are of important diagnostic value be-
cause they often precede the appearance of clinical symptoms of the underlying
disease.

There are changes in the oral mucosa in case of carbohydrate metabolism dis-
orders, the severity of which depends on the degree and duration of diabetes mel-
litus. These changes are sometimes the first signs of diabetes mellitus.

The earliest symptom is dry mouth (xerostomia) as a result of dehydration. Of-
ten there is thirst, increased appetite. The mucous membrane becomes slightly
moist or dry, cloudy, with a significant accumulation of plaque, often hyperemic.

Decreased salivation leads to the development of catarrhal inflammation of
the mucous membrane; it is easily injured, in places of minor mechanical injury
there is damage to the mucous membrane in the form of hemorrhages, sometimes
erosions.

Changes of the back of the tongue often occur with high blood sugar: it is cov-
ered with white plaque, dries out, small painful cracks appear on it. Along with
this, paresthesias may be observed in diabetes mellitus. Burning of the mucous
membrane is observed along with itchy skin of the genitals and other areas. Taste
sensation to sweet, salty, sour, and in some cases - to the bitter, may be reduced
in patients with uncompensated diabetes mellitus, which is inversely related to
the severity of the disease.

Trophic disorders of the oral mucosa are characterized by the appearance of
trophic ulcers, which are characterized by a long course with delayed regeneration.
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Inflammation of the marginal periodontium is very common. Primarily, ca-
tarrhal inflammation of the gingival papillae develops, then periodontal pockets
are formed, there is growth of granulation tissue and destruction of the alveolar
bone; abscesses often occur.

Fungal stomatitis and mitotic sores in the corners of mouth develop in the oral
cavity due to dysbacteriosis against the background of a sharp decrease in the
body's resistance; there is decrease in the enzymatic activity of saliva and
lysozyme. Fungal lesions are permanent in different parts of the oral cavity. Mi-
totic sores in the corners of mouth are especially common with cracks in the cor-
ners of the mouth, covered with whitish-gray crusts.

In some cases, papular lesions appear on the oral mucosa, which can be a sign
of a latent form of diabetes.

The combination of diabetes mellitus and essential hypertension is often man-
ifested in the mouth by lichen ruber planus (Grinspan syndrome).

The described changes do not have specific features attributable to diabetes
mellitus only. Therefore, an important role in the diagnosis is given to the anam-
nesis, general examination of the patient, including laboratory tests.

8.1. Acute Catarrhal Stomatitis

Acute catarrhal stomatitis (stomatitis acuta cataralis) is exudative inflammation
of the oral mucosa characterized by hyperemia, increased desquamation of ep-
ithelial cells, increased output through the mucous membrane of blood cells,
mainly leukocytes and serous exudate, as well as an increase in the amount of mu-
cus in the oral fluid. Acute catarrhal stomatitis occurs in all age groups.

The most common cause of acute catarrhal stomatitis is acute infectious dis-
eases (influenza, typhoid, pneumonia, sepsis, diabetes mellitus).

There are acute, subacute and chronic catarrhal stomatitis accoding to the
course of disease. Acute serous stomatitis develops as a superficial inflammation
of the mucosa and has a characteristic clinical picture. The oral mucosa becomes
bright red and swollen. Teeth indentation can be seen on the mucous membrane
of the cheeks and tongue, the gums become inflamed, hyperemic, the gingival
margin and interdental gingival papillae float slightly on the dental crowns, re-
sulting in the formation of the so-called «false gingival pocket», in which there is
accumulation of food remains, microbes, tartar, etc. The desquamation of ep-
ithelial cells increases. Salivation decreases, saliva becomes dense, viscous and
ropy due to the high temperature that accompanies the inflammatory disease.
There is dryness in the mouth, the mucous membrane is covered with a whitish
plaque, which covers the cheeks, tongue, lips and gums. Furring on the back of
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the tongue often turns brown. The tongue is dry, swollen, bad breath is felt. Chew-
ing is painful. The disease lasts from 1 to 3 weeks, after which there is a full re-
covery. Ulcerative stomatitis is developed in debilitated patients in case of sec-
ondary infection.

Diagnosis of catarrhal stomatitis is based on the patient's complaints, medical
history, clinical picture, differential diagnosis. 

Treatment of acute catarrhal stomatitis involves local and general therapy. First
of all it is necessary to treat underlying general diseases. After that all local stimuli
should be eliminated. Tooth pulling and root extraction are carried out after erad-
ication of acute manifestations.

Full mouth debridement is performed to prevent stomatitis.

8.2. Necrotizing Ulcerative Stomatitis

Necrotizing ulcerative stomatitis (stomatitis ulceronecrotica Vincenti) has a
course of hyperergic inflammation, prominent features of oral mucosa alterations;
it is characterized by the formation of ulcers, bleeding gums, severe pain in the
affected areas, fever and intoxication of an organism.

The disease occurs at the age of 18-30, males get sick more often. The disease
is caused by such factors as hypothermia, injuries of the oral mucosa, one of which
is difficult eruption of wisdom teeth, stress and poor oral hygiene. In the patho-
genesis of the disease of great importance is the sensibilization of an organism to
streptococcal microflora.

Clinical picture: The course of necrotizing ulcerative stomatitis has signs of an
infectious disease. During the prodromal period, patients complain of fatigue,
headache, low-grade fever and joint ache. Bleeding gums, burning and dryness of
the mucous membrane are in the mouth. In the next phase of the full-scale clinical
picture patients complain of increased general weakness, fever, headache, joint
ache, work decrement. Mouth pain increases sharply at the slightest touch. Eating,
speaking as well as oral care is very painful. Salivation increases, regional lymph
nodes increase and pain in them; there is a sharp putrefactive breath odor and se-
vere gum bleeding. If the lesion is localized in the retromolar space in case of 8 8

tooth eruption disorder, then the complaints are joined by trismus – limited mouth
opening.

On examination: depressed patient’s mood (mostly young adults aged 19-27
years), facial skin is pale and covered with tiny beads of sweat; red border is dry,
sometimes with traces of dried blood. It is felt stinking breath odor, caused by the
fact that under the influence of the spindle-shaped rod and Vincent's spirochetes
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there is the breakdown of proteins of ulcerative tissue with the release of hydrogen
sulfide and ammonia.

Patients have significant hypersalivation and a coated tongue. The regional
lymph nodes are enlarged, painful and hard to the touch. The gums and mucous
membranes are brightly hyperemic, the gums are swollen, fluffy, sharply painful,
bleed easily from a slight touch. Primarily the tips and then the body of the inter-
dental papillae are covered with necrosis in the form of white-gray, gray-brown or
gray deposit, which is easily removed with a swab from the surface of the gingival
papillae, after which they look cut (decapitated papillae, symptom of cut papillae),
and and the bleeding from them looks like a drop of dew (a symptom of bloody
dew). Spontaneous bleeding is sometimes possible. In most cases, unilateral dam-
age to the gums and oral mucosa is characteristic.

Ulcerative-necrotic lesion is
more often localized on the mu-
cous membrane of the cheeks in
the retromolar space, along the
line of occlusion, the lateral sur-
face of the tongue, the mucous
membrane of the lips and bottom
of the mouth (Fig. 8.2.1).

In case of insufficient treat-
ment, acute necrotic-ulcerative
stomatitis is able to relapse and be-
come chronic.

If the ulcerative-necrotic lesions
extend to the palate and tonsils,

then Simanovsky-Plaut-Vincent’s angina is diagnosed. It is characterized by unilat-
eral lesions, it can be ulcerative and pseudomembranous (diphtheroid). It is char-
acterized by pain in swallowing and bad breath. Overall health status is not impaired.

Examination of the patient reveals a yellowish-white or dirty grayish patches on
the inflamed and swollen tonsil (diphtheroid form), after removal of which the can-
kerous surface opens. Canker sores can be up to 5-6 cm in diameter on the mucous
membrane of the cheeks. Their edges are uneven, soft. The bottom is covered with
a greenish-gray plaque, which has a putrid odor. The mucous membrane around the
canker sore is hyperemic and swollen. Canker sores can be single or numerous, of
different size and depth. The duration of the disease is 2-3 weeks.

Pathohistological examination of canker sore areas distinguishes 2 zonae: super-
ficially necrotic and deeply inflammatory. In the surface layers there is a mixed mi-
croflora, and fusobacteria and spirochetes are in the deeper ones.

Topical treatment of Vincent's necrotizing ulcerative stomatitis is based on the

Fig.8.2.1. Necrotizing ulcerative stomatitis



same principles as surgical treatment of infectious wounds, and has the same se-
quence.

General therapy includes antibacterial agents, antibiotics, anti-inflammatory,
hyposensitizative and antihistamine drugs.

Prevention: oral care, regular full mouth debridement and early treatment of dis-
eases that lead to decreased immunity.

8.3. Fungal Lesions of the Oral Mucosa
(Oral Candidiasis)

Mycoses of the oral mucosa are diseases caused by saprophytic fungi of the
oral cavity (Candida, Aspergillus, Penicillium, actinomycetes, etc.). These fungi
become pathogenic in case of a reduced body defenses and barrier function of the
oral mucosa and the development of dysbacteriosis.

The most common mycoses that occur under the influence of yeast-like fungi
of the genus Candida, especially C. albicans (64-77%), C. tropicalis (8-18%), etc.
Infection with moldlike fungi such as aspergilli and penicillium is rare. Actino-
mycosis is more often diagnosed among deep mycoses of the maxillofacial area.

Candidiasis (Candidosis; syn – soor, truch, muguet, moniliasis, candidamycosis)
is an autoinfection in most cases. Fungi of the genus Candida that grow in the
oral cavity are opportunistic microbes, and therefore in the occurrence of can-
didiasis infection plays an important role not so much pathogenic factors of fungi,
as the state of the macroorganism.

On the one hand, the frequency of candidiasis directly depends on the state of
the macroorganism, which is a feature of age-related immunity. Immaturity of
the newborn infant’s immune system – transient selective immunity - is especially
common in premature infants who are on artificial feeding. Defect of the cellular
immune system (primarily T-suppressors) is detected in old age.

On the other hand, it is affected by immunosuppressive therapy (corticos-
teroids, cytostatics). Leukocyte reaction as a whole weakens and fungicidal activity
of leukocytes decreases in case of immunosuppression. Long-term and not always
rational antibiotic therapy also contributes to the occurrence of candidiasis, due
to the suppression of certain forms of microorganisms (escherichia, acidophilic
bacteria, diplococci, streptococci and other bacteria), which have antagonistic
effects on fungi, pathogenic and opportunistic bacteria. Reducing the number or
complete disappearance of some of them leads to the development of various
forms of dysbacteriosis.

In addition, the stimulating effect of some antibiotics on the growth and re-
production of fungi of the Candida genus has been revealed. These fungi can as-
similate nitrogen, which is part of penicillins, tetracyclines, streptomycins. Tetra-
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cycline antibiotics cause desquamation of the intestinal epithelium, which allows
Candida to penetrate deep into the tissue.

Many cases of fungal stomatitis occur due to the use of several antibiotics si-
multaneously, especially drugs with a broad spectrum of action. Antibiotics in
combination with corticosteroid hormones are even more dangerous.

Decreased immunological reactivity of the body due to the development of
malignant tumors, blood diseases, pathology of the digestive system, metabolic
disorders, diabetes mellitus, acute and chronic infectious diseases, AIDS is also
a background for the development of oral candidiasis.

Rarely, candidiasis can be the result of external infection. The source of can-
didiasis, in addition to carriers and people with candidiasis, can be pets, especially
young animals, as well as poultry. Fungi of the Candida genus can also be trans-
mitted through household articles, toys, cookware and food. Among the food-
stuffs, raw meat, dairy products, fruits and confectionery products are significantly
contaminated with fungi.

Candidal carrier state occurs in workers of confectionery plants, enterprises
producing soft drinks, beer, workers of hydrolytic-yeast factories.

An important prerequisite for the oral candidiasis is also a certain oral health
status: humidity, temperature, aeration, and especially the shift of pH in the di-
rection of increasing acidity - unhygienic maintenance of the oral health status,
suction of sugary foods, predominantly carbohydrate nature of food, violation of
the use of removable plate prostheses, absence of full mouth debridement, the
presence of decay cavities, periodontal pockets and diseases of the oral mucosa
(acute herpetic stomatitis, leukoplakia, lichen ruber planus).

The pathogenesis of oral candidiasis consists of the following stages:
1. Attachment (adhesion) with subsequent colonization occurs due to the fi-

brous-granular layer of the fungal wall and is the most critical moment in
the genesis of the mycotic process. But even at this early stage, the process
can be controlled by the immune system: it is proved that sIgA inhibits the
adhesion of C. albicans to the epithelial cell.

2. Penetration (invasion) of fungi of the Candida genus into the epithelium is
accompanied by specific tissue reactions that are signs of candidiasis. In-
vasion occurs due to a large number of proteolytic enzymes, especially phos-
pholipase, which damages the cell membrane. The penetration of the fungus
into the epithelium is counteracted by the anti-enzyme system (protease
inhibitors).

3. Intratissual reproduction of fungal cells, manifested by increased proliferation
of the basal cell layer and the phenomena of parakeratosis. Significant layers
of desquamated epitheliocytes containing fungal elements are found on the
surface of the oral mucosa.
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Protective reactions of the epithelium are increased by neutrophilic granulo-
cytes, which appear as a result of chemotaxis or complement activation.

  The most important role of connective tissue in the penetration of the fungus
through the epithelium and basement membrane is associated with cells and hu-
moral mechanisms. Neutrophilic granulocytes are of the greatest importance from
among cellular elements. Fungi of the Candida genus are neutralized by a fungi-
cidal system of neutrophilic granulocytes: lysozyme, lactoferrin, cationic proteins,
myeloperoxidase system, oxygen metabolites.

Quantitative and qualitative violations of the anti-enzyme system of cellular
and humoral elements lead to incompetence of defense mechanisms and disease
occurrence.

According to ICD-10 there are the following clinical forms of oral candidia-
sis:

– acute pseudomembranous candidiasis;
– acute erythematous (atrophic) candidiasis;
– chronic hyperplastic candidiasis;
– chronic erythematous (atrophic) candidiasis;
– mucocutaneous candidiasis;
– candidal granuloma of the oral cavity;
– Angular cheilitis.
Acute pseudomembranous candidiasis more often develops in infants and young

children weakened by infectious diseases, bronchitis, dyspepsia, as well as in pre-
mature infants. Candidiasis is observed in children aged 4-7 years in case of rick-
ets, exudative diathesis, hypovitaminosis, etc. Infection occurs when the infant
passes through the infected birth canal; contamination is possible through the
mother's nipple, objects surrounding the child (dishes, toys) and infected hands
of the healthcare personnel of the maternity hospital. Acidic reaction of saliva in
infants and injury of their delicate oral mucosa contribute to the development of
oral candidiasis.

Acute pseudomembranous candidiasis is less common in adults. In some cases,
it accompanies severe somatic pathology: diabetes mellitus, blood diseases, tu-
mors, avitaminosis. In other cases, it occurs against the background of HIV in-
fection or after radiation exposition.

Adult patients complain of burning in the mouth, pain when eating, especially
spicy food, the presence of plaque. Sick children become capricious, tearful, usu-
ally refuse food, especially hard, sour and spicy.

The mucous membrane of the tongue, cheeks, palate, lips is most often affect-
ed. Oral mucosa is brightly hyperemic and dry. Against the background of redness,
a plaque is formed, resembling clotted milk. It rises slightly above the level of the
inflamed mucous membrane. The colour of the plaque gradually changes from
milky-white to gray and yellowish. The plaque at the beginning of the disease is
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easily removed by scraping with a spatula, under it a smooth hyperemic surface
is exposed. In severe cases, the foci of plaque layers merge into public membranous
surfaces, which over time thicken and spread to all parts of the oral cavity (Fig.
8.3.1 a, b). The hard and soft palates, tonsils, throat are damaged in this case.

The plaque is dense, with signs of infiltration of adjacent tissues. It is not easy to
exfoliate such a plaque, after scraping erythema and bleeding erosions are found un-
der it. There are mycotic sores in the corners of mouth that are shallow fissures cov-

ered with whitish plaque.
Acute atrophic candidiasis de-

velops with hypersensitivity of the
oral mucosa to fungi of the Candi-
da genus.

Complaints of pain, burning,
dry mouth.

Mucous membrane of flame-
red colour, dry (Fig. 8.3.2). The
plaque is absent or stored in deep
furrows, difficult to remove and is
a conglomerate of squamous ep-
ithelium and a large number of
fungi of the Candida genus at the
stage of active budding.
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Fig.8.3.1. Acute pseudomembranous candidiasis:

а – tongue lesions;
b – lesions on the palate;

Fig.8.3.2. Acute atrophic candidiasis



When localized on the back of
the tongue, the tongue is crimson
red, shiny, dry, filamentous papil-
lae are atrophied.

Chronic hyperplastic candidia-
sis more often develops in people
taking cytostatics, antibiotics, in
patients with tuberculosis, blood
diseases, AIDS.

Patients complain of dry
mouth, burning, in the presence of
erosions – on pain.

White plaques are formed,
tightly welded to the surface, on
the hyperemic mucous membrane,
more often the back of the tongue,
soft palate, in the corners of the mouth (Fig. 8.3.3). Initially, they are grayish-white,
with a long course of the disease they become yellowish, yellow-gray films are
formed, tightly welded to the mucous membrane and difficult to exfoliate. After
scraping the plaque, a hyperemic erosive bleeding surface is found under it. Com-
paction and soreness of regional lymph nodes are noted.

Chronic atrophic candidiasis often occurs in people who use removable plate
dentures.

Patients complain of dryness, burning, pain when using removable dentures, the
presence of adhesive plaque.

The area of the mucous mem-
brane corresponding to the
boundaries of the prosthetic bed is
swollen, hyperemic, painful. This
course of the disease is also char-
acterized by mitotic sores in the
corners of mouth, candidal at-
rophic glossitis. The back of the
tongue is crimson red, dry, shiny,
the papillae are atrophied (Fig.
8.3.4).

Whitish gray plaque is observed
in small quantities only in deep
grooves and on the lateral surface
of the tongue. The plaque is diffi-
cult to peel off.
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Mycotic sores in the corners of mouth (angular candidal cheilitis): the disease
mainly affects the elderly people with reduced occlusion height (irrational pros-
thetics, severe pathological abrasion of the hard tissues of the teeth, adentia). Deep
folds in the corners of the mouth and constant maceration of the skin with saliva
create favorable conditions for the development of candidiasis.

Patients complain of burning and soreness in the corner of the mouth.
On examination, the corners of the mouth are gray transparent scaly crusts, del-

icate crusts or plaque, which peels off easily and dry erosions and fissures are found
under it. Along with the lesions of the corners of the mouth, the process can spread
to a red border of the lips with development of candidal cheilitis.

Treatment requires personalized approach taking into account the factors that
led to the development of this pathology; this allows to choose the methods and
agents of antifungal therapy.

The treatment plan includes:
– conducting a general examination of the patient in order to diagnose and treat

the underlying disease (treatment by an appropriate specialist such as en-
docrinologist, gastroenterologist, therapeutist);

– discontinuation of antibiotics, sulfonamides, corticosteroids and cytostatic
drugs, and, if it is not possible, it is needed to change the method of their in-
troduction with the mandatory appointment of antifungal drugs;

– dietary adherence of patients with absence or restriction of carbohydrates;
– appointment of general tonics – adaptogens, biostimulants, multivitamins;
– correction of the microflora composition – eubiotic therapies (colibacterin,

lactobacterin, bifidobacterin, bifiform);
– use of immunomodulators;
– antihistamines (suprastin, phencarol, claritin);
– general and local use of antifungal drugs.
Patients with oral candidiasis should undergo full mouth debridement, profes-

sional and individual hygiene of teeth and removable dentures. Dental cleaning is
recommended with toothpastes «Boroglycerin» and «Berry», containing solutions
of borax in glycerin.

8.4. Cheilitis

Symptomatic cheilitis (secondary): this group covers those inflammatory process-
es of the lips, which are one of the symptoms of other diseases of the body, primarily
neurohumoral regulation.

Exfoliative cheilitis (cheilitis exfoliativa) is a chronic inflammation of only the
red border of the lips.

There are two forms of exfoliative cheilitis: exudative and dry, with the possible
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transition from one form to another. The disease usually affects women aged 20 -
40 years.

Etiology and pathogenesis: The etiology of the disease is not fully understood, but
the corresponding role is played by neurogenic, psychoemotional, immunological,
endocrine and genetic factors. As a result of their action, on the one hand, the in-
flammation of the lips is based on the disorganization of the epithelium with sig-
nificant decrease in keratinization of the intercellular bridges of the spinous layer
(dry form), on the other hand, there are changes in the stroma of the red border:
edema, infiltration by histiocytes, mast cells, plasma cells as well as changes of blood
vessels and collagen fibers, which cause the appearance of empty «cells» in the ep-
ithelium. As a result, the permeability of the epithelium of the red border increases,
the exudate from the stroma rises to the surface of the epithelium and dries in the
form of massive crusts (exudative form).

Clinical picture of dry form: Patients complain of dry lips and the habit of biting
the formations on them. On the dry red border of the lips there are congestive hy-
peremia, numerous translucent scaly crusts, which resemble saucer-shaped plates:
firmly attached in the center,
and the edges are slightly
raised above the level of the
border. They can be easily re-
moved to reveal an intact
bright red surface underneath
(Fig. 8.4.1).

The dry form is character-
ized by a long course without
periods of remission

Differential diagnosis should
be made with meteorological,
atopic, actinic (dry form) and
atrophic fungal cheilitis.

The exudative form is an intense exudative inflammation of the red border.
Clinical picture: Patients often suffer from cosmetic conditions. They are psy-

cho-emotionally excited or taciturn. It is difficult for a doctor to make contact with
them. But, pain is exacerbated from the action of various stimuli, especially during
the movement of the lips, closing them, which makes it difficult to eat, speak, and
patients always keep their mouth semi-open.

Lips, often lower, are bright red, swollen and enlarged so that they can change
facial expression. A huge number of crusts are formed on the red border, which are
layered on top of each other and can hang on the chin in the form of an apron. They
are localized along the wet-dry line and never pass either to the mucous membrane
or to the skin of the lip (Fig. 8.4.2). The layers of crusts are rough on palpation  and
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are dried exudate and exfoliat-
ed epithelial cells. Under the
crusts there is a bright red, in-
tact surface of the red border,
covered with a sticky exudate
with a milky tinge. It is easily
removed, there are no erosions
and bleeding.

The disease is monomor-
phic and monotonous: the
crusts disappear, but new ones
appear in their place.

Diagnosis is simple in typi-
cal cases: typical localization of the lesion, absence of erosions, the characteristic
appearance of the crusts.

Differential diagnosis should be performed with eczematous, actinic, Mangan-
otti’s abrasive precancerous cheilitis, erosive-ulcerative form of lupus erythemato-
sus, pemphigus vulgaris, erythema multiforme.

Treatment
General treatment (should be performed with an endocrinologist, psychoneurol-

ogist):
– sedatives (tincture of valerian, dog nettle, peony);
– tranquilizers (sibazon, phenazepam, elenium, mezepam);
– for severe depression - antidepressant drugs (amitriptyline, azaphen);
– antihistamines (phencarol, claritin);
– vitamins C and vitamin B group in therapeutic doses;
– for the correction of the immune system Imudone is prescribed, as well as

IgA in tablets up to 8 times a day, keeping in the mouth until it dissolves.
Locally in the affected area is used:
– corticosteroid ointments (triacort, fluorocort, synalar, kenalog);
– in the presence of microbial flora – hormonal ointments with antibiotics

(dermosolon, dexocort, corticomycetin, phencortisol).
In case of ineffectiveness of conservative therapy, Bucca x-rays are prescribed:

1 Gy – once a week, up to 2-3 Gy – with an interval of 7-10 days. Course dose –
from 10 to 12-20 Gy.

Prognosis is favorable.
Eczematous cheilitis (cheilitis exematosa) is a chronic recurrent allergic disease

of the red border and skin of the lips.
There are isolated, eczematous lesions of the lips, but more often it is a symptom

of eczema of the skin.

150 Diseases of the oral mucosa

Fig.8.4.2. Exudative form of exfoliative cheilitis



The etiology and pathogenesis are quite complex. It is believed that the eczematous
process is a consequence of the complex action of neuroallergic, endocrine, meta-
bolic and exogenous factors (chemical, physical factors, bacterial, nutrients, drugs,
metals, prosthetic materials, toothpaste components, etc.), that is, polyvalent sen-
sitization is characteristic.

The disease can be acute, chronic or exacerbated.
Clinical picture: Acute eczema of the lips is characterized by complaints of itch-

ing, burning of the lips. It is difficult for patients to talk, even to open their mouths.
Polymorphism of the lip lesion’s elements is characteristic: first there is redness,

then small nodules, blisters, scaly crusts, crusts, which burst quickly, evolutionarily
appearing on the red border and skin of the lips, including the corners of the mouth.
Carefully examining the lip lesions, you can find numerous point-like erosions, on
the surface of which serous fluid is released (serous “wells”). The process is accom-
panied by significant swelling of the lips. This condition develops very quickly, some-
times in a few hours. If the allergen is not removed, several outbreaks of these ele-
ments are possible. Gradually, the acute signs reduce, and the process on the lips
becomes chronic. Redness, edema and wetting are reduced, the lip becomes yel-
lowish red, there is dry peeling. Bleeding fissures, bloody crusts are observed in some
places.

The disease lasts for years. Exacerbation is possible.
Diagnosis is facilitated by the fact that there is a classic skin lesion. In other cases,

the diagnosis of eczematous cheilitis is justified by the presence of microvesiculation,
punctate serous “wells”, evolutionary polymorphism of the lesions.

Differential diagnosis should be made with contact allergic, meteorological, ac-
tinic, atopic, exfoliative cheilitis.

Treatment of eczematous cheilitis is complex:
– sedative therapy;
– antihistamines;
– small doses of corticosteroids and antibiotics (for microbial eczema);
– immunocorrectors: imudon, IgA;
– electrical sleep.
Topically:
– corticosteroid ointments, aerosols (locacorten, flucinar, fluorocort, celesto-

derm, triderm).
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9. TESTS FOR SELF-CONTROL 
OF KNOWLEDGE 

1. In which diseases is the number of insulin receptors reduced?
а. acromegaly;
b. insulinoma;
c. diabetes mellitus type 2;
d. adiposity;
e. thyrotoxicosis.

2. The following factors play role in the pathogenesis of the insulinoresistance:
a. hyperlipidemia;
b. antibodies to insulin;
c. growth hormone;
d. cortisol;
e. antibodies to receptors of insulin.

3. What characterizes moderate degree of diabetes mellitus?
a. the necessity to be treated with insulin;
b. the compensation of diabetes mellitus only with a diet;
c. the need to take blood glucose lowering drugs;
d. absence of angiopathy;
e. presence of stable complications of diabetes mellitus.

4. Mild form of diabetes mellitus is characterized by:
a. absence of ketoacidosis;
b. the necessity of injecting nearly 10 units of insulin;
c. presence of hepatopathy;
d. the need to take blood glucose lowering drugs;
e. the compensation of the diabetes mellitus is achieved only by a diet.



153Tests for self-control of knowledge 

5. Mark the characteristic symptoms of the type I diabetes mellitus:
a. young age;
b. rapid beginning of the disease;
c. predisposition to ketoacidosis;
d. weight loss on the background of the increased appetite;
e. all mentioned above.

6. A 54-year-old patient had been suspected diabetes mellitus. A glucose tole-
rance test has been prescribed: glucose on an empty stomach – 7.0 mmol / L; in 
2 hours – 11.5 mmol / L. Evaluate the results of glucose tolerance test:

a. impaired glucose tolerance;
b. obvious diabetes mellitus;
c. normal test;
d. impaired fasting glycaemia;
e. repeated examination is necessary.

7. A 46-year-old woman has been suffering from diabetes mellitus for 6 years.
She is being treated with peroral sugar reducing preparations. At present, she does
not put forward any complaints during examination. Which methods can be used
to evaluate the compensation of the diabetes mellitus?

a. determining the glycemic profile;
b. determining the level of glucose in blood on the empty stomach;
c. making a tolerance test to carbohydrates;
d. Determining of the glycosylated haemoglobin;
e. determining glucose level in the blood during 24 hours.

8. A 32-year-old patient with newly diagnosed diabetes maintains fasting blood
glucose of less than 6 mmol / L and less than 9 mmol / L after a meal. The patient
refrains from insulin therapy. What research should be conducted for the differential
diagnosis of type 1 and type 2 diabetes mellitus?

a. determination of glycosylated hemoglobin;
b. determination of antibodies to the islet cells of the of the pancreas;
c. glucose tolerance test;
d. determination of glucagon level;
e. determination of fasting blood glucose.
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9. A 48 year-old patient has been treated from the hypertension. He complained
of dry mouth, polydipsia, increased appetite and polyuria during hospitalization.
His father suffered from the diabetes mellitus. Blood glucose levels were found to
be 14.6 mmol / L. What is the most likely diagnosis?

a. impaired glucose tolerance;
b. diabetes mellitus;
c. type 1 diabetes mellitus;
d. renal glucosuria;
e. type 2 diabetes mellitus.

10. A 36-year-old woman complains of dry mouth, thirst, polyuria, and weight
loss of 5 kg in six months. She has been ill for 7 months. The skin and mucous mem-
branes are dry. Glucosuria is 20 g / L; fasting blood glucose is up to 10 mmol / L;
urine reaction to acetone is negative. Which of the studies will be most appropriate
to determine the type of diabetes?

a. determination of the level of C-peptide;
b. glycemic profile;
c. determination of glycosylated hemoglobin;
d. determination of HLA antigens;
e. glucose tolerance test.

11. What should be the daily caloric content of food in a patient with diabetes
mellitus in the presence of grade 2 obesity?

a. caloric content should be reduced by 20-30% by limiting carbohydrates
and fats;
b. appointment of dose fasting;
c. caloric content should be reduced by 10% by limiting carbohydrates;
d. physiological diet;
e. caloric content should be increased by 20-30% due to carbohydrates.

12. Which of the following complications can be caused by taking therapeutic
doses of sulfonamide hypoglycemic drugs?

a. dysbacteriosis;
b. allergy;
с. hematopoietic disorders;
d. gastrointestinal disorders;
e. all mentioned above.
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13. What are short-acting insulin drugs?
a. protafan NPH;
b. humodar B;
c. acktrapide;
d. lantus;
e. humulin H. 

14. Name preparations of intermediate-acting insulin:
a. protafan NPH;
b. monotard NPH;
c. humulin;
d. insuman basal;
e. all mentioned above.

15. Which of the below mentioned preparations of sulfonylurea belong to the
second generation?

a. glibenclamide;
b. glipizid;
c. gliclazid;
d. glicvidone;
e. all mentioned above.

16. What number of bread units is necessary for a patient with an excessive mass
of body?

a. 20-24 BU;
b. 15-19 BU;
c. 10-15  BU;
d. 24-28 BU;
e. 29-32 BU.

17. The principal purpose of 1 type diabetes mellitus treating is:
a. glycemia on the empty stomach 5.1-6.5 mmol/L;
b. glycosylated haemoglobin 6.1-7.5 %;
c. normal physical condition of the patient;
d. prophylaxis of specific diabetes mellitus complications;
e. all mentioned above .

18. What is the mechanism of metformin acting connected with?
a. with an amplified glucose absorption by skeletal muscles and
with inhibition of  the hepatic gluconeogenesis;
b. with an increase in the amount of produced insulin;
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c. with stimulation of pancreas;
d. with stimulation of hepatic gluconeogenesis;
e. with a decrease in the amount of produced insulin.

19. A 23-year-old male patient is diagnosed with the new onset diabetes mellitus
type 1. He has complaints of dryness and thirst. There is no ketoacedosis. What
daily dose of insulin does he need to normalize carbohydrate metabolism?

a. 0.3 unit/kg/ a day;
b. 0.1 unit/kg/ a day;
c. 0.5 unit/kg/ a day;
d. 1.5 unit/kg/ a day;
e. 0.7 unit/kg/ a day.

20. A 55-year-old male patient has been suffering from the type 2 diabetes mel-
litus for 10 years. A patient complains of dryness, thirst and frequent urination. He
lost 8 kg of his weight during 6 months. His father also suffered from diabetes mel-
litus. On examination: fasting blood glucose glycemia is 11.2 mmol / L; during
24 hours – from 15.2 up to 20 mmol / L. Glycosylated hemoglobin is 14%. The last
6 years this patient was treated with glibenclamide: 1 tablet, 3 times a day. What is
your tactics of treatment?

a. to add behuanides;
b to increase the dose of preparations of sulfonylurea;    
c to prescribe insulinotherapy;
d to prescribe combined sugar reducing preparations;
e. to prescribe another preparations of sulfonylurea.

21. Specify the signs that are characteristic of stage III diabetic nephropathy:
a. proteinuria;
b normoalbuminuria;
c. hyperfiltration;
d. microalbuminuria;
e. hyperperfusion.

22. Indicate what signs are characteristic of diabetic proliferative retinopathy:
a. hemorrhages into the vitreus body;
b. rubeosis;
c neovascularization of the disk of the optic nerve;
d. exfoliation of the retina;
e. all mentioned above.
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23. What changes in the fundus of the eye in preproliferative diabetic retinopathy
should be for laser coagulation?

a. all listed below;
b. tortuosity of blood vessels;
c. uneven varicose veins;
d. soft exudates;
e. many microaneurysms and retinal hemorrhages.

24. The neuropathic form of diabetic foot syndrome includes:
a. acral necrosis;
b. pale skin;
c. absence of pulsation in the arteries of feet;
d. cyanosis of skin;
e. dry skin, areas of hyperkeratosis.

25. The duration of treatment for a patient with the third stage of ulcerous lesions
must be:

a. from 2 weeks to 1.5 month;
b. from 2 to the 3 months;
c. from 6 to 12 months;
d. from 4 to 5 months;
e. from 5 to 6 months.

26. Patients who are at risk with neuropathy and ischemia of the extremities with
deformities require examination:

a. once in 6 months;
b. once in 9 months;
c. once in 1-3 months; 
d. once in 12 months; 
e. once in 24 months.

27. Treatment of the diabetic autonomous neuropathy includes:
a. adequate sugar reducing therapy;
b. sulfur-containing preparations;
c. neurotropic vitamins;
d. using of elastic high knee socks;
e. all mentioned above.



28. The main principles of treatment of trophic lesions of the lower extremities
in patients with diabetes are:

a. optimization of metabolic control;
b. antibacterial therapy;
c. local treatment of ulcer;
d. all mentioned;
e. unloading the affected limb.

29. Conservative treatment of diabetic retinopathy is carried out by:
a. keeping of a diet therapy;
b. all mentioned;
c. adequate hypoglycemic therapy;
d. correction of retinal hemodynamics;
e. correction of hyperlipidemia.

30. To treat patients suffering from the diabetic nephropathy on the stage of mic-
roalbuminuria the following must be done:

a. correction of carbohydrate metabolism;
b. correction of the renal hemodynamics;
c. correction of the arterial tension;
d. correction of the hyperlipidemia;
e. all mentioned above.

31. The following remedies must be immediately prescribed in case of hypogly-
cemic coma:

a. short-acting insulin;
b. biguanides;
c. sulfonylurea preparations;
d. glucose.

32. To help the patient to bring out of hyperosmolar coma besides insulins the
following remedies must be prescribed using intravenous drip injection:

a. hypotonic sodium chloride solution;
b .isotonic sodium chloride solution;
c. 4 % sodium hydrocarbonate;
d. 10 % sodium chloride solution.
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33. With the hypoglycemic coma the following can be revealed:
a. Kussmaul’s respiration;
b. acetone odor in the expired air;
c. blood osmolarity increases;
d. normal state of the eye apples;
e. glucosuria.

34. A 9-year-old girl has been suffering from diabetes mellitus for 3 years. The
patient has fallen ill with acute respiratory infection. Her state became worse during
the last two days, the temperature reached 38°C, the thirst and the frequency of uri-
nation increased. General weakness enlarged. Nausea and vomiting appeared. Ge-
neral condition is grave. Consciousness is dizzy. Rubeosis. The tongue is dry. Heart
tones are rythmic, accelerated. What is your diagnosis?

a. hypoglycemic coma;
b. ketoacidotic coma;
c .hyperosmolar coma;
d. pneumonia.

35. Among the main effects of insulin are:
a. stimulation of glycogen synthesis;
b. stimulation of lipogenesis;
c. stimulation of protein synthesis;
d. all mentioned above.

36. A 56-year-old female patient has suffered from the diabetes mellitus for 8
years. Excess body weight is 8 kg. The state of her health has become much worse
after she had enterocolitis (vomiting, diarrhea). She was urgently hospitalized.
Consciousness is absent. Expired air does not contain the odor of acetone. It is re-
vealed a shallow breathing, shortness of breath, dry skin and mucous membranes,
decreased tone of the eyeballs. The diagnosis will be confirmed by determining:

a. the level of sugar in the blood;
b. the level of sugar in the urine;
c. osmolarity;
d. all mentioned above.



160 Tests for self-control of knowledge 

37. With a differential diagnostics between the hyper- and hypoglycemic coma
the following should be taken into account: 

a. the beginning of the coma;
b. apple eyes tone;
c. Kussmaul’s respiration;
d. acetone odor in the air;
e. all mentioned above.

38. Patient M., suffering from diabetes since the age of 6, was taken to the de-
partment in serious condition. The day before, after a violation of the diet, there
was vomiting, nausea. Due to lack of appetite, the mother administered half the
dose of insulin. The girl drank iced tea. On the second day, the morning dose of in-
sulin was missed and taken to the endocrinology department. The child is sleepy,
consciousness is confused. There is hard breathing in the lungs. Heart tones are
rhythmic, accelerated. The liver is palpated 4 cm below the costal arch. What is
your preliminary diagnosis?

a. hyperosmolar coma;
b. lactacidemic coma;
c. hypoglycemic coma;
d. ketoacidotic coma.

39. For the lactacidemic coma is not characteristic:
a. Kussmaul’s respiration;
d. tachicardia;
c. hypotonia;
d. oliguria, anuria;
e. hyperthermia.

40. For bringing the patient out of the lactacidemic coma it is necessary to inject
intravenously:

a. physiological salt solution;
b. sodium bicarbonate solution;
c. 5% glucose solution;
d. all mentioned above.

41. What causes the whitish color of the back of the tongue?
a. keratinization of filiform papillae;
b. keratinization of fungiform papillae;
c. keratinization of foliate papillae;
d. keratinization of the vallate papillae;
e. keratinization of all epithelium.
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42. A 45-year-old female patient complains of pain, bleeding gums and tooth
mobility, fever. Objectively: body temperature is 37.7° C; lymph nodes of the right
submandibular area are enlarged, painful. The gums of both jaws are brightly hy-
peremic, swollen. Painful infiltrate is revealed near teeth 16, 17 on the gums closer
to the marginal edge. There are periodontal pockets 5-6 mm with pyogenic exudate;
mobility of teeth of the II - III degree. On the orthopantomogram it is observed re-
sorption of the interalveolar septa at Ѕ of their height. What is the most likely diag-
nosis?

a. generalized periodontitis III degree, chronic course;
b. generalized periodontitis III degree, exacerbated course;
c. generalized periodontitis II degree, exacerbated course;
d. generalized periodontitis II degree, chronic course;
e. generalized catarrhal gingivitis, exacerbated course.

43. After suffering an acute respiratory disease a 20-year-old male patient com-
plains of intense pain in the gums, bad breath, general weakness and fever. Objecti-
vely: the body temperature is 38.5°C; regional lymph nodes are enlarged on the
right, painful, soft in consistency. The gums are hyperemic, swollen with multiple
ulcers covered by necrotic plaque. What examination should be primarily conducted
by the doctor?

a. radiography;
b. simple urine test;
c. determination of the stability of the gingival capillaries by the method of
Kulazhenko;
d. hematology panel;
e. rheoparodontography.

44. A 20-year-old patient complains of tooth mobility and bleeding gums. Obj-
ectively: the gums of the upper and lower jaws in the area of all teeth are hyperemic,
swollen, bleeding when touched. Periodontal pockets are detected. The roots of the
teeth are exposed to 1/2, the teeth are mobile (II degree). During the external exa-
mination, hyperkeratosis and cracks on the surfaces of the palms and soles are ob-
served. What is the most likely diagnosis?

a. Papillon-Lefevre syndrome;
b. chronic generalized periodontitis;
c. Albright syndrome;
d. Gaucher disease;
e. Niemann-Pick disease.
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45. A 47-year-old woman with a history of diabetes mellitus visited a doctor con-
cerning exacerbated generalized periodontitis II degree. The doctor prescribed an
antibacterial drug of the macrolide group for 7 days in the complex treatment of pe-
riodontitis. Which group of drugs must be included in the treatment for the preven-
tion of dysbacteriosis?

a. anesthetics;
b. antiseptics;
c. eubiotics;
d. antiprotozoal drugs;
e. antihistamines.

46. Which of the following symptoms are characteristic for hypothyrosis?
a. bradycardia
b. weight loss
c. increased basal metabolism
d. all mentioned above

47. Name the most threatening complication of a thyrotoxic crisis.
a. acute cerebrovascular accident;
b. acute renal failure;
c. acute cardiovascular insufficiency;
d. acute respiratory failure.

48. Name the thyrostatic drug:
a. thyroidin;
b. thyreocomb;
c. mercazolilum;
d. thyroxine;
e. triiodothyronine.

49. What violation of the cardiac rhythm is characteristic for a thyrotoxic heart?
a. respiratory arrhythmia;
b. sinus bradycardia;
c. paroxysmal ventricular tachycardia;
d. ventricular fibrillation;
e. atrial fibrillation.

50. A 42-year-old woman came to the clinic for the initial examination. She was
found to be underweigh. Exophthalmos and tremor of the upper extremities were
observed. The woman was was excited, dissatisfied with everything, behaved help-
lessly. Suddenly she lost consciousness. Tachypnea and arrhythmia were evident.
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Her blood pressure was 190/110 mm Hg, her pulse was 160 beats per 1 min, her
temperature was 38.8°C. What is the most likely diagnosis?

a. thyrotoxic crisis;
b. hypothyroid crisis;
c. hypertensive crisis;
d. sympathoadrenal crisis.

51. A 39-year-old patient has been suffering from thyrotoxic goiter. On the se-
cond day after the subtotal resection of the thyroid gland the temperature rose up
to 41°C, the pulse was 180 beats per minute, atrial fibrillation has developed, the
tremor of the extramities appeared. How could the development of the thyrotoxic
crisis be prevented?

a. to remove the phenomena of the thyrotoxicosis before the operation;
b. to refuse from the operative treatment;
c. to prescribe iodine preparations;
d. to prescribe thyrostatic preparations during the post-operative 
period.

52. The thyrotoxic crisis can be developed as a result of:
a. inadequate treatment of thyrotoxicosis;
b. addition of an infectious disease if patients are suffering from 
the thyrotoxicosis;
c. cancellation of taking tyrostatic preparations;
d. operative intervention;
e. all mentioned above.

53. A 25-year-old man was first diagnosed with a solitary node in the left lobe of
the thyroid gland. Which of the following investigations should be done first?

a. T3, T4 determination;
b. TTH determination;
c. fine-needle aspiration biopsy of the node;
d. ultrasound investigation of the thyroid gland.

54. Afther the subtotal resection of the thyroid gland the patient began to suffer
from increasing weakness, drowsiness and fatigability. Oedema of eyelids appeared.
Hypothyrosis was suspected. What needs to be determined??

a. TTH;
b. T3, T4;
c. the level of antythyroid antibodies; 
d. the level of the radioactive iodine absorption.
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55. A 60-year-old female patient was brought into the therapeutical department
with pneumonia. She has suffered from the hypothyrosis for almost 10 years. The
patient took L-thyroxin in a dose of 100 μg. Last month she stopped taking prepa-
rations. Objectively: the general condition is severe, retarded, overweight, severe
swelling of the face and extremities. Her body temperature is less than 34°C. She
has hypotonia and decreased breath sounds in the lungs. There is crepitation on the
left. What is the most likely diagnosis?

a. hypothyroid coma;
b. thyrotoxic crisis;
c. sympathoadrenal crisis;
d. meningoencephalitis.

56. Determine the indications for surgical treatment of nodular goiter.
a. node size is up to 1 cm;
b. node size is up to 2 cm;
c. node size is up to 3 cm;
d. senile age of the patient.

57. What form of the hypothyrosis is the increasing level of the TTH characteristic
for?

a. primary;
b. secondary;
c. tertiary;
d. peripheral.

58. The myxedema coma is characterized by:
a. deep hypothermia;
b. hyperthermia;
c. tachicardia;
d. hypertension.

59. The following cardiac rate is characteristic for the diffuse toxic goiter of mild
severity:

a. up to 100 beats per minute;
b. up to 120 beats per minute;
c. more than 120 beats per minute;
d. more than 140 beats per minute.
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60. How long should treatment for thyrotoxicosis last?
a. 1 month;
b. 2-4 months;
c. 4-6 months;
d. 1-1.5 year.

61. Which of the below mentioned preparations are used in the complex trea-
tment of thyrotoxicosis?

a. β-adrenoblockers;
b. ACE inhibitors;
c. Statins;
d. diuretic preparation.

62. At what level of TSH should not be prescribed L - thyroxine?
a. up to 3 IU / L;
b. up to 5 IU / L;
c. up to 7 IU / L;
d. up to 10 IU / L.

63. A 65-year-old female patient addressed the doctor complaining of tachycar-
dia, uneven heart beats, shortness in breath, oedema of shins and feet, pain behind
the sternum. She has been ill for about 2 months. Objectively: pulse is 130 beats per
minute; it is arrhythmic with poor volume. Heart tones are muffled. Atrial tachyarr-
hythmia takes place. Her abdomen is soft, the liver + 3 cm; the thyroid gland is dif-
fusively enlarged up to the second degree, elastic. There is tremor of the outstretched
hands. Grefe’s symptom is positive. Oedema of lower extremities takes place. Make
the diagmosis:

a. diffuse toxic goiter;
b. exertional angina;
c. hypertensive disease;
d. rheumatism.
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64. A 48-year-old female patient addressed the doctor complaining of eye balls
oedema, cutting and lacrimarrhage in the eyes, progressive decreasion of the vision.
She has been ill for 1 year. Objectively: pulse is 72 beats per minute. The pulse is
rrhythmic with normal filling. Arterial pressure is 115/80 mm Hg. Pathlogies of all
the internal organs and systems are not detected. There is a unilateral exophthalmos.
Eye slits do not close. There is swelling of the eyelids. Mobility of the eyeballs is li-
mited when looking up and to the sides. The initial phenomena of atrophy of optic
nerves are observed at ophthalmoscopy. Make the diagmosis:

a. autoimmune ophthalmopathy;
b. thyrotoxicosis;
c. autoimmune thyroiditis;
d. hypothyrosis.

65. Name factors which promote the development of the hypothyroid coma?
a. stoping of taking thyroid preparations;
b. overcooling;
c. surgical intrusion;
d. all mentioned above.

66. A 58-year-old patient complains of a tumor on the lower lip, which appeared
6 months ago. It began to increase rapidly in size within 20 days. Objectively: on the
red border of the lower lip it is observed the hemispherical node of grayish-red colour.
It protrudes 5 mm above the lip tissue with a funnel-shaped fossa in the center,
which is filled with horny masses. The formation is dense, mobile and painless in
palpation. What is the most likely diagnosis?

a. keratoacanthoma;
b. cheilitis Manganotti;
c. warty leukoplakia;
d. papilloma;
e. warty precancer

67. A 35-year-old patient complains of discoloration and peeling of the red bor-
der of the lower lip. According to oral information provided by the patient, these
changes appear in summer. Objectively: the red border of the lower lip is hyperemic,
covered with small, dry, silvery-white scales. There are foci of keratinization in some
areas. Make a diagnosis.

a. eczematous cheilitis;
b. meteorological cheilitis;
c. atopic cheilitis;
d. actinic cheilitis;
e. exfoliative cheilitis.
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68. A 60-year-old female patient complains of dryness, burning and diffuse pain
of a compressive nature in the mucous membrane of the front 2/3 of the tongue,
gums of the lower jaw, cheeks, lower lip, which disappear during eating. Sensations
appeared 2 months ago. The patient is under regular medical check-up in a psyc-
honeurologist. Objectively: the oral mucosa and lips are unremarkable. Regional
lymph nodes are normal. The oral cavity is treated. What is the most likely diagno-
sis?

a. glossalgia;
b. glossodynia;
c. glossitis;
d. ganglionitis;
e. galvanism.

69. The 45-year-old patient visited a dentist with complaints of dryness, burning
in the mouth, white plaque on the tongue and mucous membranes of the mouth,
which appeared a week ago. Two weeks ago, the patient was treated with antibiotics
concerning pneumonia. Objectively: the general condition is satisfactory. Regional
lymph nodes are not palpable. On examination: there is a white plaque on the mu-
cous membrane of the cheeks, which is removed by scraping. The tongue is folded,
swollen, covered with white plaque, which is also easily removed. Make a diagno-
sis.

a. leukoplakia;
b. lichen ruber planus;
c. candidiasis;
d. dysbacteriosis;
e. ariboflavinosis

70. A 48-year-old female patient complains of prickly sensation, burning, tin-
gling, especially in the front of the tongue. Paresthesias occur after eating irritating
foods and worsen in the evening. There is a slight swelling of the tongue, saliva is
viscous. There are heterogeneous metal prosthetic bridges in the oral cavity. What
is the most likely diagnosis?

a. glossalgia;
b. neuralgia;
c. trigeminal neuralgia;
d. Sjogren's syndrome;
e. Kosten's syndrome.
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71. A 60-year-old female patient complains of the induration on the red border
of the lower lip from the left for several years. Examination revealed a dense forma-
tion with areas of keratinization, covered with scales of gray-white color, 1.0 cm in
size, irregular in shape. The base is not infiltrated, palpation is painless. What is the
most likely provisional diagnosis?

a. leukoplakia;
b. Bowen's disease;
c. cutaneous horn;
d. erythroplasia of Queyrat;
e. lips red border limited precancerous hyperkeratosis.

72. A 21 year-old patient complains of a cosmetic defect in the dentitions. Obj-
ectively: there are numerous spots of matte and brown color with a smooth surface
on all surfaces of dental crowns. Spots are not stained by the solution of methylene
blue. What is the most probable diagnosis?

a. acidic necrosis of enamel;
b. systemic hypoplasia;
c. multiple caries in the stain stage;
d. marble bone disease;
e. endemic fluorosis

73. A 44-year-old patient complains of a cosmetic defect of teeth 12, 11, 21, 22;
pain from temperature stimuli. Medical examination revealed that the patient con-
sumes large amounts of citrus and their juices. Objectively: there are oval enamel
defects on the vestibular surface of the teeth, the bottom is shiny, smooth, hard.
Cold water causes transient pain. What is the most probable diagnosis?

a. enamel erosion;
b. enamel hypoplasia;
c. wedge-shaped defect;
d. enamel necrosis;
e. superficial caries.
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74. A 45-year-old patient complains of an aesthetic defect and insignificant sen-
sitivity of the anterior teeth. It is known from anamnesis that a 28-year-old patient
works as a shoemaker. Objectively: there is a defect on the cutting edges of teeth 11,
41. The surfaces of the defects are solid and smooth in case of probing. What is the
most probable diagnosis?

a. enamel erosion;
b. wedge-shaped defect;
c. pathological abrasion;
d. acidic necrosis of enamel;
e. hyperesthesia.

75. A 29-year-old patient complains of transient pain from temperature, mec-
hanical and chemical stimuli in the area of the anterior teeth. The patient suffers
from a disease of the thyroid gland. Objectively: there are defects in the cervical re-
gion of teeth 11, 12, 13, 21, 22, 23, 31, 33, 41, 42, 43; enamel is of chalk color on
the edges, rough, brittle, chipped by an excavator. Dentin is pigmented. What is the
most likely diagnosis?

a. wedge-shaped defects;
b. tooth erosion;
c. necrosis of the hard tooth tissues;
d. chronic medium caries;
e. acute medium caries.
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