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INTRODUCTION

Lesions of the oral cavity and perioral areas must be identified and 

characterized so that specific therapy can lead to elimination of the lesion. 

When a lesion is discovered, several important, orderly steps should be 

undertaken to identify and characterize it. These steps include the health 

history, history of the specific lesion, clinical examination, radiographic 

examination, laboratory investigation, and, if indicated, surgical procedures to 

obtain a specimen for pathologic examination.

When the patient or dentist discovers a lesion, the dentist must be 

careful how this information is discussed with the patient. The words lesion, 

tumor, growth, and biopsy carry terrifying connotations to many patients. 

The empathetic dentist can spare patients from anxiety and frustration by 

carefully wording the discussion of the lesion. It behooves the dentist to 

remember and make the patient aware that the vast majority of lesions 

discovered in the oral and maxillofacial area are benign.

The doctor should master the technique of examination of dental 

patients and, first of all, the oral cavity and teeth. A full-scale examination of 

the patient allows us to establish not only the localization and nature of the 

pathological process, that is, to justify the diagnosis, but also to provide for 

the further course of the disease, its probable outcome. Based on the results of 

the examination of the patient, the physician chooses the tactics of treatment, 

establishes indications and contraindications to various therapeutic measures. 

Methods of research in clinical dentistry include interviewing a patient, 

examining (both external and oral cavity), examination of the oral cavity and 

teeth, as well as peri-mandibular soft tissues. It is generally accepted that the
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questioning of the patient and the methods of objective examination, not 

related to the use of various laboratory and instrumental methods, are the 

main ones. These include survey, sounding, percussion, palpation. Methods 

based on the use of radiography, electrodontometry, laboratory and others are 

additional, since sometimes a diagnosis can be made without their use. With 

diseases of the mucous membrane and periodontal, special methods of 

examination and periodontal indices are used.

PRINCIPLES OF INVESTIGATION AND DIAGNOSIS

Evaluation of dental status

Card for assessment of dental status.

The evaluation card for dental status for adults includes the following 
sections:

• survey identification information;

• general information;

• extraoral states;

• the state of the teeth (crown, root);

• condition of periodontal tissues;

• loss of epithelial attachment;

• Enamel fluorosis;

• tooth erosion;

• trauma to the tooth;

• damage to the oral mucosa;

• Presence of prostheses (fixed or removable);

• the need for emergency care and referral to 

specialists;
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Clinical examination

The oral cavity is part of the maxillofacial area, so doctors must register any 

visible pathology of the face, nose, cheeks or chin. The pathological state and 

its localization clearlyis recorded.

Pathological condition:

• abs enc e of s igns o f  defeat;

• ulceration, wounds;

• erosion;

• cracks;

• cancer of the oral cavity;

• enlarged lymph nodes;

• any other lesions.

Localization of the pathological condition:

• face;

• neck;

• nose;

• cheeks;

• chin;

• corners of the mouth;

• red lip rim;

• jaws.

Mucous and soft tissues in the cavity and around the mouth should be 

examined
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System and execute in the following sequence:

1. the mucous membrane of the lips (upper and lower);

2. The labial part of the folds and the mucous membrane of the cheeks 

(right and left);

3. tongue (dorsal and ventral surfaces, margins);

4. The bottom of the oral cavity;

5. firm palate and soft palate;

6. alveolar processes / gums (on the upper and lower jaws)

Principles of investigation and diagnosis

• A detailed history.

• Clinical examination.

Extraoral.

Intraoral.

• Special investigations (as appropriate).

Radiography or other imaging techniques.

Biosy for histopathology (including immunofluorescence, immuno- 

cytochemistry, electron microscopy, molecular biological tests).

Specimen for microbial culture.

Haematological or biochemical tests.
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CYTOLOGICAL INVESTIGATION

Cytological research (Greek icuxoq «cell» и Xojoq — «study») is a 

study based on the investigation of the structure of cells, the cellular 

composition of organs, tissues, and body fluids in normal and pathological 

processes using a microscope. The diagnostic cytological study is similar to 

the histological examination of the biopsy material for the purpose (lifelong 

recognition of the pathological process), the methodological basis 

(morphological analysis), and the object of the study (components of 

pathological areas of the investigated organ and tissue), the methods of 

coloring the nucleus, cytoplasm and other cell components.

Cytology is the investigation of small samples of dispersed or 

dissociated cells and other tissue components devoid of natural tissue 

architecture. Cytological investigation provides a preliminary diagnostic 

impression and should not be regarded as providing a definitive diagnosis.

Correctly performed cytological examination provides the authenticity 

of the diagnosis in 78% - 90% of cases.

Needle for aspiration histological and cytological biopsy. The 

needle is removed from the sterile package. In the assembled form, the needle 
is inserted into the organ under investigation. After verifying that the distal 

end of the needle is in the required place, the plunger of the syringe is cocked. 
Vacuum causes aspiration.

Biopsy studies are often used method of modem diagnostics in 

medicine. This study was based on the lifetime taking of a biomaterial (tissue) 

in a patient for the purpose of microscopic examination.

The very process of research involves taking the material, fixing it 

securely, transporting it to the laboratory, where it is invariably processed,



then the slices are made and stained. And only after all these procedures you 

can proceed to a microscopic study, which will help to diagnose. Biopsy is 

advisable to conduct in the case when other methods in terms of diagnosis are 

little informative. In this case, a biopsy is necessarily prescribed for suspected 

malignant tumors.

Reasons for biopsy:

Confirmation of the malignancy of the neoplasm;

Determination of tumor aggressiveness;

Determination of pathological processes in the organs of the digestive 

tract, lungs, retroperitoneal space, mammary gland, soft tissues, etc .

Is biopsy dangerous?

Biopsy is a study that is conducted to collect and comprehensively 

study the structure of tissue cells. The procedure involves the collection of 

tissue fragments, partial or complete excision of the tumor. Due to the high 

level of soreness, a biopsy can be performed using anesthesia.

The study carries a risk to patients who have a disrupted blood 

coagulation function, can cause bleeding and, as a result, the loss of large 

amounts of blood. In order to avoid unfavorable consequences, doctors 

recommend several days before the procedure to stop taking drugs that 

suppress coagulation.

METHODS OF INVESTIGATION OF BIOLOGICAL MATERIAL 

IN BIOPPSIA

There are two types of such methods:
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Cytological examination. It involves the study of cells taken from a 

biopsy from the surface of the tumor. It is a technology of cytomorphological 

diagnostics, due to which the character of the neoplasm is determined 

(precancerous, malignant, reactive, benign, inflammatory). Preparation of the 

drug occurs as follows: the cut of the surgical material or biopsy touches the 

glass on which the imprint remains (a thin smear), it is stained and studied 

under a microscope.

Histological examination. It is carried out in a planned and urgent 

manner. Planned cell research with biopsy means placing the tissues in a 

special solution, and then - in paraffin, then perform slices and staining. Such 

a survey takes about a week's time. Urgent study of tissues is carried out by 

freezing tissues. A microtome (knife) is cut, and the staining is carried out by 

the doctor under a microscope. The duration of such diagnostics is up to 40 

minutes. Usually, urgent research is used during the operation to determine its 

volume and the nature of the tumor.

The research process includes several stages:

• material intake;

• fixation;

• transportation to the laboratory with appropriate equipment;

• preprocessing the biopsy;

• preparation of sections (in the study of tissue fragment);

• coloring;

• microscopy;

• preparation of conclusion.
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Biopsy happens:

• Partial, when a piece of tissue from the center of education is taken for 

research. It is also called incisional biopsy.

• Total, in which the examined pathological focus is completely 

removed. This procedure is called excision biopsy. These two types of 

biopsies are used by surgeons in the process of interventions and they 

are performed exclusively in the operating room.

For a biopsy try to take a piece located on the border of pathologically 

altered and normal tissue. To do this, sometimes use the hardware control, for 

example, a biopsy is performed under the supervision of ultrasound scanning 

or mammography.

In spite of the fact that in most cases the biopsy is an invasive 

procedure, for the patient it passes painlessly, since anesthesia is used for its 

carrying out. As a rule, the study is conducted on an outpatient basis 

(exception - if the patient is in hospital at the time of the biopsy).

• Excisional biopsy - a fence for the study of pathological 

education entirely.

• Injection biopsy - a fence for the study of a part of 

pathological formation or diffusely altered organ.

• Plucked biopsy - using biopsy forceps (punch-biopsy)

• Trepan-biopsy - a fence of a column of dense tissue with 

the help of a hollow tube with a pointed edge - trephine. It is used for 

biopsy of bones and dense tumors.

• Core (biopsy, core biopsy, cutting biopsy) - taking a 

column of material from soft tissues with a special trephine consisting 

of a harpoon system and a hollow tube with a pointed edge.
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• Scarification (surface) biopsy (shaving biopsy) - a 

material intake by cutting from the surface of the formation of a thin 

layer of tissue, is used for biopsy of pathological skin formations.

• Loop biopsy - the collection of material by a loop with the 

help of a coagulator in the mode of cutting tissues or a radio-frequency 

surgical apparatus. It is used in ENT, gynecology and endoscopy.

• Fence material for cytology

• Imprint with pathological formation (erosion, ulcers) - the 

material is transferred to the slide by applying it to the ulcerated 

surface.

• Smear-imprint from pathological education - the material 

is scraped off with pathological education with a spatula, a scalpel, and 

a cytocoque is then transferred to a slide.

• Fine needle aspiration biopsy (FNAB) - sampling of 

material for examination, usually using a needle and syringe. It is used 

both for biopsy of cystic formations and solid tumors.

• Aspiration biopsy is a variant of FNAB fluid formations: 

cysts, fluid intake from the pleural or abdominal cavity.

By type of accuracy control:

• Classical biopsy

• Aimed biopsy

• Endoscopic

• Biopsy under the supervision of ultrasound

• Biopsy under X-ray control

• Stereotactic biopsy
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For a biopsy try to take a piece located on the border of pathologically 

altered and normal tissue. To do this, sometimes use the hardware control, for 

example, a biopsy is performed under the supervision of ultrasound scanning 

or mammography.

By type of accuracy control:

• Classical biopsy

• Aimed biopsy

• Endoscopic

• Biopsy under the supervision of ultrasound

• Biopsy under X-ray control

• Stereotactic biopsy

Fig. 1. Fine needle aspiration at lateral neck cyst
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Clinical diagnosis and performed treatment should be specified. 

Material samples for cytological investigation should be delivered 

immediately after receiving it from the patient.

Compared with tissue biopsy, a cytology specimen usually:

• Is easier to get;

• Causes less discomfort to the patient;

• Is less likely to result in serious complications;

• Costs less.

Fig. 2. The cytological investigation, the stamped smear of wound.
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Indications for the cytological research:

• Suspicion of the inflammatory process;

• Malignant tumors;

• Viral infection - to clarify the diagnosis;

• Confirmation of oncological diagnosis during surgical intervention 

(removal of tissues);

• Monitoring the dynamics of treatment of various diseases;

• Monitoring the results of therapy;

• Screening in preventive measures;

• Control over the condition with the probability of relapse (necessarily -

after treatment of oncological diseases).
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BIOPSY

A biopsy is a medical procedure to remove a piece of tissue from body 

that is analysed in a histological laboratory. It is one of the most exact 

methods of investigation of tumors.

Biopsy makes it possible to diagnose such processes as benign and 

malignant tumors, inflammatory processes, hyperplastic formations. Biopsy is 

also needed to clarify the diagnosis and conduct already established 

differential diagnostics. Repeated biopsy allows to follow morphological 

dynamics of the pathological process under the influence on it treatments, 

evaluate the effectiveness of treatment.

During a biopsy, a doctor removes a sample of tissue or fluid from the 

body. A pathologist inspects the cells under a microscope to see if they are 

cancerous. If the cells are found to be cancerous, a biopsy may help determine 

whether the cancer began at the site of the biopsy or if it started somewhere 

else in the body and spread to the biopsy site.

Some biopsies are performed endoscopically, others under image 

guidance, such as ultrasound, computed tomography (CT) or magnetic 

resonance imaging (MRI) in the radiology suite. In some cases, biopsies are 

performed in the operating suite. This allows your doctor to collect tissue 

from deep inside the body.

Some sites that are commonly biopsied include the breast, skin, bone 

marrow, GI tract, lung, liver, bladder, colon and lymph nodes. Our doctors 

determine the method of biopsy based on several factors, such as the size, 

shape, location, and characteristics of the abnormality.
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Fig. 3. The biopsy of pleomorphic adenoma of the parotid salivary

gland.

There are several types of closed bone biopsies: aspiration biopsy, drill- 

biopsy and trepan-biopsy.

Aspiration bone biopsy is used mainly in osteosarcomas, 

chondrosarcomas, reticulosarcomas, giant cell tumors and chondromas. Some 

widely use a drill-biopsy of tumors and other destructive foci in the bones 

with the help of a special needle-drill. Trepan-biopsy of bone lesions of
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predominantly tumor character by means of trephine-needles allows taking 

material of different consistency - from semi-liquid to solid - for research. 

Morphological examination is very important for clarifying the diagnosis of 

benign and malignant tumors, bone cysts, fibrotic dysplasia, tuberculosis, 

osteomyelitis, lymphogranulomatosis, eosinophilic granuloma. It is 

recommended that a bone biopsy be performed on the operating table. Under 

anesthesia, an appropriate incision is made, the tumor is exposed, a deep 

section of its tissues is taken and sent for an urgent laboratory examination. 

Having received the conclusion of the pathologist, the surgeon makes a 

decision about the further plan of the operation after comparing the clinical, 

radiological and histological data.

Fig. 4. The biopsy at the osteosarcoma of the mandible.
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Fig. 5. The biopsy of lateral neck cyst.

Complications (the risk of biopsy). As this surgical procedure is

associated with a violation of the integrity of the skin, doctors do not exclude

the attachment of a secondary infection, followed by inflammation and

suppuration. This is the most dangerous consequence for health, which can

turn out even by infection of blood, exacerbation of other unpleasant diseases

with periodic recurrence. So a temporary scar of different sizes at the site of a

direct biopsy sampling is not the only aesthetic problem, potential

complications that are no longer dangerous to health can be as follows: heavy

bleeding at the fence site; acute pain syndrome in the diagnostic area; internal

discomfort after the end of the session; inflammatory process with a high

body temperature; trauma of the organ under investigation (especially if using
21



a biopsy forceps); infection of the organ under investigation; septic shock; 

blood poisoning; suppuration at the site of the puncture; the spread of a 

bacterial infection with a fatal outcome.

Fig. 6. The biopsy of lipoma.

Complications of biopsy:

• Bleeding

• Infection
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• Accidental injury to adjacent structures such as the bowel during 

abdominal biopsy or lung parenchyma during renal biopsy

Contraindications

Biopsy is not allowed to all patients according to indications, there are 

absolute and relative medical restrictions that it is important not to violate. 

Medical contraindications affect such clinical patterns: a clotting disorder; 

periods of pregnancy and lactation; diseases of the reproductive system; 

inflammatory and infectious processes of acute stage; systemic, somatic 

diseases; high threshold of pain sensitivity; after extensive blood loss.
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ELECTROMYOGRAPHY OF MASTICATORY AND FACIAL 

MUSCULES

Electromyography is a functional and diagnostic method for 

investigation of the functions of the peripheral neuromotor apparatus and 

evaluation of the coordination of the maxillofacial muscles in time and in 

intensity, in norm and in pathology.

Three methods of electromyographic studies are used:

• global EMG (interference) registers the bioelectrical activity of a 

large area of muscle, the entire muscle or a group of muscles 

located near the recording electrodes, with the use of large 

electrodes overlaid on the skin (more than 1 mm2);

• local EMG - registration with needle electrodes;

• stimulating EMG - study of motor response of the muscle (M- 

response), caused by stimulation of the motor nerve that 

innervates this muscle.

Interference EMG is used to study the bioelectric activity of 

masticatory and facial muscles. With the help of global EMG, it is possible to 

establish only the fact of asymmetry, but not its cause. Local EMG is used to 

detect denervation activity in motor nerve injuries, signs of beginning 

reinnervation (appearance of action potentials when attempting arbitrary
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reduction) and to determine the nature (neurogenic or myogenic) of muscle 

function disorders.

Stimulation EMG is necessary at damages of the facial nerve to 

determine its conductivity and the rate of propagation of excitation along it, as 

well as quantify the degree of paresis of nerve’s branches and the 

corresponding muscles. A global EMG is also used to determine the degree of 

paresis of mimic muscles.

The oscillations of the biopotentials found in the muscle with any form 

of motor reaction are one of the most accurate indicators of the functional 

state of the muscle.

Fig. 7. The EMG of temporal and masseter muscles at brucsism.
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Electromyography of masticatory muscles is based on the registration 

of biopotentials of the action of muscle fibers functioning as a part of motor 

units. Before studying the bioelectrical activity of the masticatory muscles, it 

is necessary to clearly understand the structure of the motor unit. The motor 

unit consists of motor neuron and a group of muscle fibers innervated by this 

motoneuron. The number of muscle fibers innervated by one motoneuron is 

not the same in different muscles.

In chewing muscles, one motor neuron has about 100 muscle fibers, in 

the temporal muscle - up to 200, in the mimic muscles motor units are 

smaller, they include up to 20 muscle fibers. In small mimic muscles, this 

ratio is even smaller, which provides a high level of differentiation of 

contractions of facial muscles, which determine a wide range of facial 

expressions.

,v»-

Fig. 8. The EMG of temporal and masseter muscles at TMJ disfunction.

26



The study of masticatory muscles, both in norm and in the pathology of 

occlusion, has a particular interest, since the functional state of the 

masticatory muscles is an indicator of occlusive disorders in the dentoalveolar 

system.

The main advantages of surface electromyography as a method of 

functional research are: minimally invasive, accessible, the possibility of 

qualitative registration of the study in the form of tables and diagrams, which 

is an important licit document of the protocol of orthodontic treatment and 

allows comparative analysis of the studied muscles in all parameters in the 

dynamics of orthodontic treatment.

The increased electrical activity of the masticatory muscles indicates 

the presence of muscle dysfunction in patients with a permanent bite, which is 

combined with violations of occlusion.

The amplitude of muscle contraction is equivalent to the muscle 

strength characteristic. Analyzing the duration of bioelectrical activity and 

bioelectric rest in muscle relaxation, we can directly conclude about the 

processes of excitation and inhibition, and, consequently, the endurance of 

muscle fibers.

Interspecific differences in chewing muscles are significant, which is 

already revealed with a superficial assessment of the volume of the masseter 

and temporal muscles. According to the regularity, the more pronounced the 

anterior and lateral components of the chewing movements, the greater the 

amount of chewing muscles.

Coordination of contractions of the basic and auxiliary masticatory 

muscles is regulated reflexively. The degree of chewing pressure on the teeth 

is controlled by the proprioceptive sensitivity of the periodontium. The
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strength of the muscles is directed dorsally, therefore the greatest efforts of 

the chewing muscles are able to develop in the most distal sections of the 

dentition.

FUNCTIONAL TESTS IN ELECTROMYOGRAPHY

The various functional tests are used to determine the coordination of 

the function of the muscles of the maxillofacial area, violations of their 

innervation. As the functional samples in electromyography, various natural 

actions are used, in which the muscles under study are involved, as well as 

external influences that cause reflex reactions of these muscles.

The maximum muscle tension is used for global and local 

electromyography. The patient is asked to make the maximum tension of the 

muscles studied: for chewing - the compression of the teeth with maximum 

force, for the circular eye muscle - the maximum closures of the eyes, for the 

frontal muscle - the maximum raising of the eyebrows, etc.

Weak muscle contraction is used to study the parameters of individual 

functional units in local electromyography. The contraction should be so 

weak that the potentials of the action of the individual functional units can be 

distinguished on the EMG and their interference (imposition) does not occur.

Chewing load is used to determine the functional state of the 

masticatory muscles, a functional test that is dosed and objectively recorded 

with the help of spring gnathodynamometes provides an adequate 

physiological load.
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The patient is offered to repeatedly grind the gnathodynamometer bite 

areas by teeth for 1 minute. The maximum force produced during pressing on 

the nibbling areas and being the force of maximum compression is measured 

(in kg) on the scale of the gnathodynamometer. Simultaneously, the EMG is 

recorded. Reducing the compressive force of the bite areas to a weak muscle 

contraction is produced under the control of the readings of the 

gnathodynamometer scale. Evaluation of the efficacy of a prognostic course 

of treatment or examination of patients during the rehabilitation period is 

carried out at the registration of the EMG according to the initial indices of 

the gnathindinameter scale and repeated measurement of the maximum gain 

(in kg).

Natural movements. These movements are reproduced in such a way 

that the studied muscles participate in them; for masticatory and some facial 

muscles, it is chewing the standard amount of bread, nut, chewing gum, 

swallowing saliva, water or other liquid, sagittal and lateral movements of the 

lower jaw; for the facial mimic muscles, the utterance of special sounds.

Consensual movements of facial muscles. To detect the abnormalities 

in muscle function at neuritis of the facial nerve, the activity of the facial 

nerve is examined in movements that are uncharacteristic for these muscles, 

for example, the circular eye muscle when stretching the lips into the tube or 

pulling the corners of the mouth downward, the circular muscles of the mouth 

- when eyes are screwed up or eyebrows lifted.

Tapping the chin with a hammer. A special sample for the study of 

reflex reactions of the chewing musculature, used for diseases of the 

temporomandibular joint. With the jaws closed, a reflex inhibition of muscle 

activity occurs in the masticatory musculature; the duration of this inhibition 

is of diagnostic significance. When the lower jaw is freely lowered, the
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myotactic reflex (analogous to the tendon reflexes of the extremities) appears 

in the masticatory musculature, whose amplitude is related to the sensitivity 

of the muscular spindles (receptors).

Electrical stimulation of the trunk of the facial nerve. This 

functional sample is reproduced by stimulation electromyography.

Electromyography as one of the main methods of functional research 

makes it possible to study the coordination of work of antagonist muscles and 

synergists before, during and during the retention period of orthodontic 

treatment. In addition, comparative electromyography allows to establish the 

side and type of chewing in a particular patient.

The results of surface electromyography as a method of functional 

research serve as an objective indicator of the functional state of the 

masticatory muscles.
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APPLICABILITY OF PHOTODIAGNOSTIC BY DEVICE «UFL-122»

Significant differences in the nature of absorption of benign and 

malignant tissues, taken at different levels, are not revealed. More light 

absorption is determined in the wavelength range 550-650 nm, which 

corresponds to the yellow-green to the red color. With increasing thickness of 

the ball, the optical density of the substance of both types of tissues increases 

linearly. As the wavelength decreases, the optical density increases more 

rapidly with the increase in the sphere of tissues. The introduction of 

“Solcoseryl” somewhat reduces the absorption of light by the upper balls of 

tissues. Red light is more permeable, therefore for conducting phototherapy 

red and orange light of the device "UFL-122" can be used.

The spectra of light radiation of multifunctional machine «UFL-122» 

(firm Lux-dent, Kyiv) is studied in this work. The ability to use light sources 

«UFL-122» for phototherapy with Solcoseryl (gel) of precancerous lesions of 

the oral mucosa and lips (erosion, fissures, ulcers, prolonged healing) is 

prooved. The absorption capacity of the gel Solcoseryl and its optical density 

are studied.

With the advent of lasers which give a strong, coherent monochromatic, 

polarized light, began the development and implementation of a variety of 

optical methods in medical practice. The good therapeutic effect can be 

obtained by quasi-monochromatic light.

Phototherapy is based on photo-biological processes. One of its variants 

is photodynamic therapy (PDT). Antimicrobial PDT is effectively used for the 

treatment of infectious inflammation of periodontal tissues, and root canals, 

periodontal pockets, the periimplantitis, deep caries.
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This seems to be an easy, safe and noninvasive system capable of

helping the dentist to better visualize lesions, as well as its edges. Another

point to consider is that the lesion seems to be bigger under

chemiluminescence light. One disadvantage is that this system is expensive 

and a stick is used for each patient. Furthermore, chemiluminescence light 

seems to be nonspecific as it does not identify the lesion etiology — whether 

inflammatory, neoplastic benign, or neoplastic malign — and this could lead 

to unnecessary biopsies

For achievement of desired therapeutic effect during using of

phototherapy methods it should be pick up the light of a certain wavelength 

and ensure its access to tissues that require therapeutic intervention. It is 

important to know the effective of wavelength at which maximum system 

absorbs light energy and as a result generates free radicals, which in turn 

affects the chemical reactions and biological processes.

Fig. 9. Quasilaser «UFL-122»
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The light absorption has the important role in a diagnostic. The positive 

effect will be better with more absorption of light energy, but on the other 

hand less light will penetrate to the tissues located deeper, which will reduce 

the therapeutic effect.

In absorption colorimetric it is exercised transmittance measurement т (

т = — ,where I - the intensity of the light that has passed through the object, / 0 -
10

the intensity of the incident parallel beam) and the optical density of the medium 

D  ( d  = lg1 ) a narrow range of wavelengths of light.
т

The basis is colorimetric analysis by Bouguer - Lambert - Beer, whereby 

the intensity of the beam at the output layer of the substance is given by:

I = I0e~kt-h,

where h - the thickness of the material; k - Absorption coefficient, 

which depends on the wavelength of the incident light, the chemical nature 

and state of matter, but depends on its intensity.

Fig. 10. Leukoplakia plana of mucose membrane of oral floor. 

Diagnostic by quasilaser «UFL-122», green color.
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In dental clinics the device «UFL-122» is used, the source light flux 

which has a quartz-halogen lamp Philips (13164) power 200W. System of 

interference filters makes it possible to provide the necessary range of areas 

and absorb most other components, including ultraviolet and infrared. It 

provides optical radiation in five different spectral bands of the visible area of 

the spectrum. Analysis of the radiation spectrum shows that the maximum for 

UF filter corresponds to A = 487нм for G - G -  A = 567nm , for R -A = 602nm .

The intensity or flux of density at the output of the fiber may lie within 50 - 

300 mW/cm2 - for red and 100-1300 mW/cm2 - to orange light.

Fig. 11. Erosive-ulcerative forms of lichen ruber planus. Diagnostic by 

quasilaser «UFL-122», green color.

Dependence of transmittance coefficient from wavelength for benign 

tissue sections at the same thickness, taken at three levels are presented in
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Fig. 1 and for malignant tissues - in Fig. 1b. Maximum absorption for all 

investigated tissues responsible wavelength ranges to 500-700 nm with a 

maximum at 550 nm. No significant differences in the nature of absorption of 

benign and malignant tissue were found. Fig. 1 shows the dependence of a 

transmittance coefficient of wavelength for “SOLCOSERYL” layer thickness 

is 2mm. Absorption of light is low and clearly not dependent on the 

wavelength.
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Fig. 12. A diagrame of dependence of transmittance vers us wavelength 
for tissue with benign formaions.
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Fig. 13. A diagrame of dependence of transmittance versus wavelength 

for tissue with malignant formaions.
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Comparing the absorption specters it can be concluded that the greater 

effect is achieved when irradiated with light in the wavelength range 550 - 

650nm, which has color from yellow-green to red.

It is known that light absorption depend on the thickness of malignant 

and benign tissue, taken at different levels using the same filters colorimeter, 

there was no significant difference in the nature of absorption. Fig. 2 presents 

graphs showing the dependence of the optical density of the substance D 

material thickness in micrometers for wavelengths belonging to four spectral 

intervals. The figure shows that with decreasing wavelength of the optical

I

800
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density of the medium grows faster with increasing depth of penetration of 

light.

Л, нм

Fig. 14. A diagrame of dependence of transmittance versus wavelength 

for Solcoseril.

Dependencies of transmittance coefficient of mucosal tissues with the 

thickness of absorbing layer for different wavelengths are presented at Fig. 3. 

The intensity of light red is reduced by about 10 times during passage through 

tissues layer thickness of 1 mm, and the intensity of green light is reduced 10 

times at a distance 100 mkm.

So permeable ability of light depends on the wavelength of light and it 

is the largest for light red. This makes it possible to use as a light source the 

quasi-monochromatic red light by device «UFL-122", which accounts for 

maximum radiation wavelength A = 602nm.

37



h, мкм

Fig. 15. A diagrame of dependence of absorbance mucosal tissues of 

thickness for wavelengths in four intervals

Fig. 16. A diagrame of dependence of absorbance mucosal tissues of 

thickness for wavelengths in four intervals
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thickness for wavelengths 660-68- nm with and without Solcoseril in four 

intervals

According to averaged experimental data, plots of optical density on 

the thickness for benign and malignant tissues using and without Solcoseryl 

for the spectral range of 660 - 680nm are presented in Figure4. The graph 

shows that the introduction of Solcoseryl is slightly reduced the absorption of 

upper layers of tissue that provides its penetration to the deeper layers.

So, significant differences in the nature of light absorption for benign 

and malignant tissue, taken at various levels, were not found. More light 

absorption is occurred in the wavelength range 550 -  650 nm, which has color 

from yellow-green till red.

The optical density of matter for both kinds of tissues is linearly 

increased with the increasing of layer thickness. The optical density is faster 

increased at decrease of thickness of tissue with the decrease of wavelength.
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Introduction of Solcoseryl slightly reduces the light absorption of upper layers 

of tissue. Red light is more permeable. So, red and orange lights that are 
produced by «UFL-122» can be used for the implementation of 

phototherapy."
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X-RAY INVESTIGATION

An X-ray is a noninvasive, quick, painless test that produces images of 

the structures inside body.

X-rays were first discovered in 1895 when, during experiments with 

electric currents passed through a vacuum tube, Wilhelm Conrad Rontgen 

noted that a nearby fluorescent screen glowed when the current was being 

passed.

X-rays are a vital imaging tool used around the globe. Since first being 

used to image bones over 100 years ago, the X-ray has saved countless lives 

and helped in a range of important discoveries.

X-rays are a naturally occurring form of electromagnetic radiation.

They are produced when charged particles of sufficient energy hit a material.

The general information about X-ray:

• X-rays are a naturally occurring type of radiation.

• They are classed as a carcinogen.

• The benefits of X-rays far outweigh any potential negative

outcomes.

• CT scans give the largest dose of X-rays compared to other 

X-ray procedures.

• In X-rays, bones show up white, and gasses appear black.
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Types of X-ray:

To produce a standard X-ray image, the patient or part of their body is 

placed in front of an X-ray detector and illuminated by short X-ray pulses. 

Because bones are rich in calcium, which has a high atomic number, the X- 

rays are absorbed and appear white on the resulting image.

Any trapped gases, for instance, in the lungs, show up as dark patches 

because of their particularly low absorption rates.

Radiography: This is the most familiar type of X-ray imaging. It is 

used to image broken bones, teeth, and the chest. Radiography also uses the 

smallest amounts of radiation.

Fig. 18. The X-ray of facial skeleton in direct proection. The Paget’s

disease.
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Fluoroscopy: The radiologist, or radiographer, can watch the X-ray of 

the patient moving in real-time and take snapshots. This type of X-ray might 

be used to watch the activity of the gut after a barium meal. Fluoroscopy uses 

more X-ray radiation than a standard X-ray, but the amounts are still 

extremely small.

Computed tomography (CT): The patient lies on a table and enters a 

ring-shaped scanner. A fan-shaped beam of X-rays passes through the patient 

onto a number of detectors. The patient moves slowly into the machine so that 

a series of "slices" can be taken to build up a 3D image. This procedure uses 

the highest dose of X-rays because a large number of images are taken in one 

sitting.

Fig. 19. The X-ray of facial skeleton in direct proection. The angular

fracture of mandible on the left side.
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Review X-rays can be performed in three projections - straight, lateral 

and forward semiaxial - and allow to get an image of the entire facial and 

cranial skull.

A direct projection can be performed at the nose-frontal or nasal- 

spinous diligence of the cassette. Indications for pictures in the nose-frontal 

projection are: injuries and diseases of the cerebral and facial skull.

This stacking is also used in sialography and fistulography. Images in 

the nose-chin of the projection are used: for studying the bones of the middle 

and upper floors of the facial skull, paranasal sinuses of the nose. The state of 

the teeth on the X-rays in the direct projection is not analyzed.

Fig. 20. The X-ray of facial skeleton in direct proection. The foreing

body (knife).
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Lateral skull images are made as a mandatory addition to direct. 

However, studying the state of the bones of the facial skeleton from these 

images due to the articulation effect of the right and left half of the skull is 

quite complicated. Usually only rough, large bone changes are available. Side 

images are often performed to study the condition of the brain skull, its 

foundation, the Turkish saddle, the main and frontal sinuses, as well as to 

determine the localization of extraneous bodies.

Fig. 21. X-ray of mandible in lateral progection. The posttraumatic 

osteomielitis of mandible.
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Fig. 22. X-ray of mandible in lateral progection. The angular fracture of 

mandible.

Fig. 23. X-ray of mandible in lateral progection. The pseudo-joint of

mandible.
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Fig. 24. X-ray of mandible in lateral progection. The 

osteoblastoclastoma of mandible.

Fig. 25. X-ray of mandible in lateral progection. The ameloblastoma of

mandible.
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Axial and forward semi-axial images are performed, if necessary, to 

study all structures of the base of the skull, the bones of the middle face, 

including the ophthalmic, the frontal and maxillary sinuses, the zygomatic 

bones and archs.

Fig. 26. The radiography of paranasal sinuses. The odontogenic 

sinusitis.

Extraoral jaw images are performed using both dental and other X-ray 

machines. X-ray film size 13x18 or 18x24 cm is used and corresponding 

cassettes with amplifying screens. Extraoral radiographs are performed to 

study the mandible, maxilla, zygomatic bones, temporomandibular joint 

(TMJ), as well as sialography, fistulography. Indications for such pictures can
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be inflammatory, tumorous, traumatic damages of the jaws, large cysts, 

defeats of periodontology of the mandible in the absence of intraoral x-ray.

Fig. 27. The radiography of paranasal sinuses. The odontoma of frontal

sinus.
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Fig. 28. The X-ray of the oral flour. The presents of the concrement is 

submandible saliva gland

For examination of the state of the TMJ, special arrangements by 

Schuller, Parma can be applied. Snapshots are required on both sides to 

compare joints.

Fig. 29. The TMJ radiography. The deformity arthrosis of TMJ.
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Fig. 30. The TMJ radiography by Schuller.

Sialography is the imaging of the salivary glands, most commonly 

the parotid gland. The salivary ducts are conventionally examined 

fluoroscopically with high sensitivity, though cross-sectional imaging with 

CT or MR sialography has also been described.

Indications

• suspected sialolithiasis or salivary duct obstruction

• suspected sialadenitis: to identify ductal strictures

• suspected sialectasis in chronic inflammatory disorders and 

autoimmune diseases

Types of sialography 

There are three types:

• conventional/fluoroscopic sialography (with or without digital 

subtraction)

• CT sialography (ultrafast technique)

• MR sialography
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In most cases, ultrasound (with sialography, if required) is an 

appropriate imaging modality for the investigation of ductal pathology. In 

cases of  sialolithiasis, ultrasound of the parotid glands is a useful, readily 

available, noninvasive, and inexpensive option.

Fig. 31. The sialograpy of chronic parenchimatouse sialoadenitis of 

parotid gland.

Advantages

• higher spatial resolution for superior diagnostic elucidation 

(when the procedure is successfully achieved) with accurate delineation of 

second- and third-order branches
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• enables therapeutic approach in sialoendoscopy for removal of 

sialoliths, retrograde displacement of sialoliths to relieve acute obstruction, 

and to dilate strictures

Disadvantages

• invasive procedure

• substantial failure rate of procedure (especially submandibular 

sialography) due to cannulation problems, lack of skill, lack of patient 

compliance, pain, etc.

• radiation exposure

• contrast media exposure with risk of allergic reaction 

Technique of CT sialography

The procedure is essentially the same as a conventional sialogram, after 

which the patient is positioned in a CT in neutral supine position. Multiplanar 

data acquisition allows for 3D reconstruction. Intravenous contrast material 

can be administered for better soft tissue evaluation, especially for parotid 

masses. In the 1970s and 1980s, when this technique was first introduced, 

slower CT scans called for delayed ductal emptying, for which atropine was 

given.

Advantages

• assessment of glands other than the parotids is possible

• better diagnosis of parenchymal pathology, excellent

visualisation of the deep lobe, and better subtraction options

• no special positioning required

Disadvantages

• intravenous atropine is required to minimise run-off of contrast 

and impair ductal clearance in some cases

• radiation exposure

• invasive procedure
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Technique of MR sialography

MRI sialography is a fairly sensitive and reliable method of evaluating 

the salivary glands. Fast acquisition heavily T2 weighted sequences brighten 

intraluminal fluid and display ductal morphology adequately with no need to 

inject contrast into the ducts. MR contrast administered intravenously is a 

useful adjunct.

Advantages

• rapid acquisition

• non-invasive

• assessment of other glands possible

• excellent delineation of parenchymal pathology

• no special positioning required

• because no cannulation is required, the risk of air bubbles 

simulating intraductal calculi is minimised

Disadvantages

• general MRI contraindications, e.g. pacemakers,

implants, claustrophobia

• dental fillings, implants, bridges, etc. can cause image 

impairment

• only first- and second-order branches can be delineated

Intraoral radiography is still the basis of X-ray examination for most 

diseases of the teeth and periodontal disease. Currently, there are four 

methods of intraoral X-ray, used to study the state of teeth, para- and 

periodontal:

1. Contact X-ray according to the rule of isometry.

2. Interproximal X-ray.

3. Roentgenography of the ventricle (occlusion).
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4. Roentgenography with an increase in the focal length of a parallel 

beam of beams (long-focal radiography).

Fig. 32. The position for the depiction of a maxillary third molar.

Fig. 33. The position for the depiction of a mandibular third molar.
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Fig. 34. Radiograph of an obliquely impacted third molar.

The analysis of radiographs of teeth and periodontium should be 

carried out according to the following scheme:

1. evaluation of the quality of X-rays: contrast, sharpness, the presence 

of projection distortions (extension, shortening, projection overlay), 

informative to assess the area;

2. crown assessment: size, shape, contours, intensity of solid tissues, 

presence of carious cavity, seal, seal defect, ratio of the bottom of the carious 

cavity and the cavity of the tooth, the presence of dental deposits;

3. Tooth cavity: presence, absence, form, size, structure, presence of 

filling material, dentiklies;

4. Tooth root: number, size, shape, contours, angle of bifurcation;

5. Root canal: presence, absence, width, direction, degree of sealing;

6. Evaluation of the periodontance gap: width, uniformity;

7. Compact plate of the alveola: presence, absence, thinning, 

thickening, violation of the integrity;

8. Surrounding bone tissue: osteoporosis, destruction, osteosclerosis;

9. Condition of interdental partitions: the shape, height, conservation of 

locking cortical plate, structure.
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Fig. 35. Radiograph of the horizontally impacted mandibular third

molar.

Fig. 36.Radiograph of the horizontally impacted canine of maxilla.
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Fig. 37. The intraoral radiography of fragment root of 15 tooth.

Fig. 38. The intraoral radiography. The fracture of distal rot and 

chronic periodontitis of 37 tooth.
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Fig. 39. Occlusual radiography of maxilla.

Fig. 40. Occlusual radiography of mandible.

Orthopantomogramma (OPTG) is a cross-sectional circular image of

the teeth and jaws, unfolding in the plane. On panoramic tomography, an

image of the entire dental-maxillary system appears with an increase of

approximately 30%. It can be seen all departments of the lower jaw, alveolar

bone and the relationship between the roots of the teeth with the bottom of the

maxillary sinus, the elements of the winged pockets and pterigoid branches of
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the sphenoid bone. Rear branches of the sinuses are outside the allocated 

layer.

Fig. 41. OPTG. The presents of foreing bodies as a result of filling of 

roots chanals.

Fig. 42. OPTG. The residual cyst of mandible.
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The panoramic tomography allows to examinate:

The presence of paradontal pockets;

The dynamics of the installation and implantation of the implants;

The presence and degree of development of the rudiments of the teeth; 

Roots of teeth and perineum tissues;

Periodontium diseases;

Hidden interdental carious cavities;

Degree of formation of dental roots;

Presence or absence of bone tissue for implantation required; 

Condition of lower part of maxillary sinuses;

Traumatic damages of jaws;

Neoplasm of jaws.

Fig. 43. OPTG. The radicular cyst of mandible.
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Fig. 44. OPTG. The retention and distopy of upper canine, radicular 

cyst of mandible.

The risk of X-ray:

X-rays can cause mutations in our DNA and, therefore, might lead to 

cancer later in life. For this reason, X-rays are classified as a carcinogen by 

both the World Health Organization (WHO) and the United States 

government. However, the benefits of X-ray technology far outweigh the 

potential negative consequences of using them.

It is estimated that 0.4 percent of cancers in the U.S. are caused by CT 

scans.Some scientists expect this level to rise in parallel with the increased 

use of CT scans in medical procedures.

According to one study, by the age of 75 years, X-rays will increase the 

risk of cancer by 0.6 to 1.8 percent. In other words, the risks are minimal 

compared to the benefits of medical imaging.

Each procedure has a different associated risk that depends on the type 

of X-ray and the part of the body being imaged. The list below shows some of 

the more common imaging procedures and compares the radiation dose to the 

normal background radiation that all people encounter on a daily basis.
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Fig. 45. OPTG. The pseudo-joint of mandible.

Side effects

While X-rays are linked to a slightly increased risk of cancer, there is 

an extremely low risk of short-term side effects.

Exposure to high radiation levels can have a range of effects, such as 

vomiting, bleeding, fainting, hair loss, and the loss of skin and hair.

However, X-rays provide such a low dose of radiation that they are not 

believed to cause any immediate health problems.
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Fig. 46. OPTG. The radicular cyst of maxilla that grouth into the 

maxillary sinus.

Some of the main benefits of X-ray

• Non-invasive: An X-ray can help diagnose a medical issue or

monitor treatment progression without the need to physically enter and 

examine a patient.

• Guiding: X-rays can help guide medical professionals as they

insert catheters, stents, or other devices inside the patient. They can also help 

in the treatment of tumors and remove blood clots or other similar blockages

• Unexpected finds: An X-ray can sometimes show up a feature

or pathology that is different from the initial reason for the imaging. For 

instance, infections in the bone, gas or fluid in areas where there should be 

none, or some types of  tumor.
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The description of X-ray images.
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Fig. 47. Dentoalveolar region.

Fig. 48. Maxillary region.

Depending upon the demands of the case, occlusual films and scull 

films made with conventional or more modem imaging procedures may be 

required to semplement the panoramic radiograph.
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Fig. 49. Mandibular ragion.

In addition to occlusal radiographs the mandibular posteroanterior 

radiograpf best serves to depict the anterior segment. In special cases, the 

“unilateral mandibular” technique or computered tomography may be 

employed as appropriate to complement panoramic radiography.
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Fig. 50. The temporomandibular joint region, including the retro maxillary and 

cervical regions.



For more detailed study of the TMJ, spiral tomography and especially 

computered tomography and MRI are used in addition to conventional 

radiographs methods.

Fig. 51. The region of angle of the mandible and cervical vertebrae

1. Pterygoid process

2. Coronoid process

3. Maxillary sinus (borders)

4. Innominate line (temporal aspect of the zygomatic bone)

5. Major palatine foramen

6. Shadow from the soft tissue of the tongue

7. Shadow from the tissue of the soft palate

8. Air-containing epipharynx

9. Anterior tubercle of the atlas

10. Dens axis

11. Transversal axis foramen
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Fig. 52. The mental region.

1. Mental protiberence

2. Mental fovea

3. Shadow of the hyoid bone

4. Compact bone of mandible

5. Mental tubercle

6. Digastric (lingua) foramen

7. Mental foramen

8. Internal mental spine
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Fig 53. The mandibular region.

1. Compact bone of the mandible

2. Mental protuberance

3. Digastric fovea

4. Mental fovea

5. Mental foramen

6. Mylohyoid line

7. Submaxillary fovea

8. Hyoid bone

9. Base of tongue

10. External auditory opening and soft tissues

11. Small osteoma

12.Radiolucency created by lips.
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Fig. 54. The structure of the nasal cavity, paranasal sinuses.

Fig. 55. The structure of the nasal cavity, paranasal sinuses.

1. Nasal septum

2. Inferior nasal concha

3. Orbit with right infraorbital canal

4. Laterobasal border of nasal cavity
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5. Horizontal position of the pyramidal bone with the posterior 

border of nasal cavity

6. Maxillary sinus

7. Nasal enterance into the incisive canal

8. Incisive foramen

9. Anterior nasal spine with the nasal crest of the maxilla

10. Side of the nose.
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CT-SCAN

This is different from an X-ray machine, which sends just one radiation 

beam. The CT scan produces a more detailed final picture than an X-ray 

image.

The CT scanner's X-ray detector can see hundreds of different levels of 

density. It can see tissues within a solid organ./

This data is transmitted to a computer, which builds up a 3-D cross

sectional picture of the part of the body and displays it on the screen.

Sometimes, a contrast dye is used because it can help show certain 

structures more clearly.

For instance, if a 3-D image of the abdomen is required, the patient 

may have to drink a barium meal. The barium appears white on the scan as it 

travels through the digestive system.

If images lower down the body are required, such as the rectum, the 

patient may be given a barium enema. If blood vessel images are the target, a 

contrast agent will be injected into the veins.

The accuracy and speed of CT scans may be improved with the 

application of spiral CT, a relatively new technology. The beam takes a spiral 

path during the scanning, so it gathers continuous data with no gaps between 

images.

CT is a useful tool for assisting diagnosis in medicine, but it is a source 

of ionizing radiation, and it can potentially cause cancer.
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Fig. 56. The CT-scan. The cemenoma from the 45 tooth.

CT Scanning of the Head

Computed tomography, more commonly known as a CT or CAT scan, 

is a diagnostic medical test that, like traditional x-rays, produces multiple 

images or pictures of the inside of the body.

The cross-sectional images generated during a CT scan can be 

reformatted in multiple planes, and can even generate three-dimensional 

images. These images can be viewed on a computer monitor, printed on film 

or transferred to a CD or DVD.

CT images of internal organs, bones, soft tissue and blood vessels 

provide greater detail than traditional x-rays, particularly of soft tissues and 

blood vessels.

CT scanning provides more detailed information on head 

injuries, stroke, brain tumors and other brain diseases than regular radiographs 

(x-rays).
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Fig. 57. The CT-scan. The deformity arthrosis of TMJ, the chronic 

sinusitis of maxillary sinus.

CT scanning of the head is typically used to detect:

• bleeding, brain injury and skull fractures in patients with head injuries.

• bleeding caused by a ruptured or leaking aneurysm in a patient with a 

sudden severe headache.

• a blood clot or bleeding within the brain shortly after a patient exhibits 

symptoms of a stroke.

• a stroke, especially with a technique called CT Perfusion of the Head.

• brain tumors.

• enlarged brain cavities (ventricles) in patients with hydrocephalus.

• diseases or malformations of the skull.
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Fig. 58. The CT-scan. The chronic odontogenic sinusitis.

CT scanning is also performed to:

• evaluate the extent of bone and soft tissue damage in patients with 

facial trauma, and planning surgical reconstruction.

• diagnose diseases of the temporal bone on the side of the skull, which 

may be causing hearing problems.

• determine whether inflammation or other changes are present in 

the paranasal sinuses.

• plan radiation therapy for cancer of the brain or other tissues.

• guide the passage of a needle used to obtain a tissue sample (biopsy) 

from the brain.

75

https://www.radiologyinfo.org/en/glossary/glossary.cfm?gid=192
https://www.radiologyinfo.org/en/glossary/glossary.cfm?gid=218
https://www.radiologyinfo.org/en/glossary/glossary.cfm?gid=54


• assess aneurysms, arteriovenous malformations, and blood vessels 

through a technique called CT angiography. For more information, see the CT 

Angiography page.

Fig. 59.The CT-scan. The chronic periodontitis complicated by chronic 

odonogenic sinusitis.

Benefits

• CT scanning is painless, noninvasive and accurate.

• A major advantage of CT is its ability to image bone, soft tissue and 

blood vessels all at the same time.

• Unlike conventional x-rays, CT scanning provides very detailed 

images of many types of tissue as well as the lungs, bones, and blood vessels.

• CT examinations are fast and simple; in emergency cases, they can 

reveal internal injuries and bleeding quickly enough to help save lives.
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• CT has been shown to be a cost-effective imaging tool for a wide 

range of clinical problems.

Fig. 60. The CT-scan. The maxillary osteoma.

• CT is less sensitive to patient movement than MRI.

• CT can be performed if you have an implanted medical device of any 

kind, unlike MRI.

• A diagnosis determined by CT scanning may eliminate the need for 

exploratory surgery and surgical biopsy.

• No radiation remains in a patient's body after a CT examination.

• X-rays used in CT scans should have no immediate side effects.
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Fig. 61. The CT-scan (3D) at franture of maxilla.

Risks

This type of X-ray study, like computed tomography (CT), is an 

economically viable, easily executable and at the same time highly 

informative diagnostic method, and is therefore widely used both in 

children and adults. The popularity of CT scans around the world has 

increased significantly over the past decades: in particular, in the US 

from 1980 to 2006, the number of CT cases increased from 3 million to 

60 million per year (in the latter case, 7 million of them were carried to 

children).

78



In children under the age of 16, approximately 80% of cases of CT scan 

of the head, while after 16 years, this figure is reduced to 40% with an 

increase in the percentage of CT of the chest, abdomen and pelvis. In 

this case, most often the motives for sending children to the CT of the 

head are injuries, suspicions of neoplasms and congenital anomalies.

The dose of irradiation received by the patient during the passage of CT 

depends on the size o f the patient and the area of the body being 

examined. For example, according to P.C. Shrimpton and co-authors 

(2006), who studied about У of all CT devices in the UK, with the CT 

of the infant's first year of life, the absorbed dose is up to 28-34 mGy, 

the child at the age of 5 years - up to 42-50 mGy, 10 years - up to 52

68 mGy (in terms of the upper limit of the third quartile). It is assumed 

that such a dose is relatively safe, that is, the diagnostic value of CT 

exceeds the risk of potential side effects.

However, the results of a cohort retrospective study published in the 

online version of the journal Lancet indicate that a child who 

underwent CT and received a dose of about 50 mGy has a 3-fold higher 

risk of developing leukemia, and those who received a dose of about 60 

mGy, is almost 3 times higher than the risk of malignant neoplasms of 

the brain.
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Fig. 62. The CT-scan (3D) at franture of zygomatic bone.
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Fig. 63. The CT-scan (3D). The osteoblastoclastoma of mandible
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• Fig. 64. The CT-scan(3D) at gunshot wound of face. The presents of 

foreing body (pule).
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Fig. 65. The CT at chronic odontogenic sinusitis.

Contraindications for CT

The study on a computer tomograph has many advantages (efficiency of 

carrying out, informative, possibility of application at emergency conditions), 

but not all patients can safely do it.

Do not perform the procedure when:

• pregnancy and lactation period in women;

• weight of the patient over 140-150 kilograms (due to the physical

capabilities of the apparatus);

• renal dysfunction and allergic reaction to contrast in the examination

with strengthening;
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• claustrophobia and mental disorders;

• diseases and pathological conditions that do not allow to keep the body

in a fixed position;

• The presence of gypsum or structures of metal in the area under

investigation;

• myeloma disease.

Fig. 66. The contrast CT-scan. The cavernouse hemangioma.
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MRI SCAN

An magnetic resonance imaging scan uses a large magnet, radio waves, 

and a computer to create a detailed, cross-sectional image of internal organs 

and structures.

The scanner itself typically resembles a large tube with a table in the 

middle, allowing the patient to slide in.

An MRI scan differs from CT scans and X-rays, as it does not 

use potentially harmful ionizing radiation.

Fig. 67. The MRI of the head and neck. The angioma of neck
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Magnetic resonance imaging (MRI) scan definition and facts

• Magnetic resonance imaging or MRI scanning uses magnetism, 

radio waves, and a computer to produce images of body structures.

• MRI scanning is painless and does not involve x-ray radiation.

• Patients with heart pacemakers, metal implants, or metal chips or 

clips in or around the eyes cannot be scanned with MRI because of the effect 

of the magnet.

• Claustrophobic sensation can occur with MRI scanning.

Fig. 68. The MRI of the head and neck. The angioma
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An MRI or magnetic resonance imaging is a radiology techinque scan 

that uses magnetism, radio waves, and a computer to produce images of body 

structures. The MRI scanner is a tube surrounded by a giant circular magnet. 

The patient is placed on a moveable bed that is inserted into the magnet.

The magnet creates a strong magnetic field that aligns the protons of 

hydrogen atoms, which are then exposed to a beam of radio waves. This spins 

the various protons of the body, and they produce a faint signal that is 

detected by the receiver portion of the MRI scanner. A computer processes 

the receiver information, which produces an image.

MRI image and resolution is quite detailed, and it can detect tiny 

changes of structures within the body. For some procedures, contrast agents, 

such as gadolinium, are used to increase the accuracy of the images.

Fig. 69. The MRI at polymorphic adenoma of parotid salivary gland.
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What are the uses for an MRI?

An MRI scan can be used as an extremely accurate method of disease 

detection throughout the body and is most often used after the other testing 

fails to provide sufficient information to confirm a patient's diagnosis. In the 

head, trauma to the brain can be seen as bleeding or swelling. Other 

abnormalities often found include brain aneurysms, stroke, tumors of the 

brain, as well as tumors or inflammation of the spine.

Neurosurgeons use an MRI scan not only in defining brain anatomy, 

but also in evaluating the integrity of the spinal cord after trauma. It is also 

used when considering problems associated with the vertebrae or 

intervertebral discs of the spine. An MRI scan can evaluate the structure of 

the heart and aorta, where it can detect aneurysms or tears. MRI scans are not 

the first line of imaging test for these issues or in cases of trauma.
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It provides valuable information on glands and organs within the 

abdomen, and accurate information about the structure of the joints, soft 

tissues, and bones of the body. Often, surgery can be deferred or more 

accurately directed after knowing the results of an MRI scan.

Fig. 71. The MRI at contortion of septum nasi.
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So far, there are no known harmful effects from the action of the strong 

magnetic field used for MRI. But the magnet is very powerful. A magnet can 

affect pacemakers, artificial limbs, and other medical devices that contain 

iron. Any freely lying metal object can cause damage or harm due to the force 

of attraction of a powerful magnet.

Metal fragments in the eye can lead to damage to the retina. If you have 

a damaged eye fragment or a small object, then pre-render an X-ray. If a 

metal is found in the image, then the MRI is strictly prohibited.

Iron tattoo pigments or permanent eyeliner may cause skin or eye 

irritation.

MRI can cause burns of some medicinal plasters. Be sure to tell your 

doctor if you are wearing this.

There is a small risk of an allergic reaction to a contrast agent. But most 

of the reactions are easy and can be cured with medications.

How different are the different types of research (KT and MRI)?

What is the fundamental difference?

Both studies allow for detailed, layer-by-layer diagnostics of the 

organism, in this their main similarity. And the principle of their effect is 

different: computed tomography is a method based on x-ray radiation, and the 

basis of MRI is the effect of the magnetic field.

Basically, these two methods solve the same problem: the creation of 

a three-dimensional image of the organ. But MRI better shows soft tissue, it is 

used to detect tumors, brain, spine, joints, pelvis. CT scan shows trauma,
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fractures, fresh hemorrhages, pathologies of the abdominal cavity and chest. 

Therefore, CT is currently more of a method of urgent, "quick-help" 

diagnosis, MRI is more often used in outpatient practice.
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ULTRASOUND IMAGING

Ultrasound of the vessels of the head and neck.

A modern method of diagnosing blood flow in blood vessels that 

supply blood to the brain. Ultrasound can accurately assess the state of 

patency of extracranial vessels (outside the cranial vertebral and carotid 

arteries), and vessels that permeate the brain tissue (the three types of arteries 

are the anterior, middle, posterior).

It should be noted that the ultrasound procedure will not allow to obtain 

a complete picture of the vessel's condition and to determine the possibility of 

identifying key factors of vascular obstruction. Such ailments, as thrombosis, 

stenosis, spasms, the formation of atherosclerotic plaques, require additional 

procedures for examining the vascular system in the neck and head.

Indications for ultrasound of the brain and neck

Conducting this type of study is recommended:

• people who have problems with cerebral circulation (in acute or 

chronic form);

• patients who suffered a vascular injury due to craniocerebral injury and 

neurosurgical operation);

• after toxic vascular injury;

• after diagnosing asymmetry or lack of pulse, arterial pressure in the 

upper limbs (arms);

• with pronounced noise on the aortic arch;

• with a sharp loss of vision;
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• a different spectrum of pathologies in the cervical spine (after 

diagnosing osteochondrosis, trauma, congenital anomalies, and postural 

disorders), provided that there is a threat of compression of the 

vertebral artery and a violation of blood supply in the region of the 

spinal cord.

• Ultrasound of the vessels of the brain and neck, the price of which 

is optimal for patients of different financial possibilities - an available 

screening procedure of ultrasound should be repeated from time to time 

for a re-examination of patients with atherosclerosis and other 

pathologies of the head vessels. In the risk group of cerebral vascular 

diseases there are people with bad habits (smoking), with excess 

weight, suffering from hypertensive and ischemic heart disease.

•

• Ultrasound diagnosis allows early detection of blood flow disorders to 

the brain tissues. Oxygen starvation of tissues leads to aggravation of 

the condition. On time, ultrasound will prevent a stroke of the brain. 

US-screening is recommended for monitoring patients suffering from 

vascular pathologies and comparing the results of vascular conditions 

after the course of treatment.

•

• Ultrasound gives the expert important information about the patency of 

arterial vessels, which are responsible for feeding the brain - the price 

of the data is immense. The doctor can quickly identify violations of 

outflow of blood from the cranial cavity, which are fraught with lethal 

consequences. The neurologist diagnoses the degree of development of 

collateral and venous pathology by the results of diagnosis. The 

ultrasound shows the branching of the vascular system, the data on the 

presence of arteriovenous malformation and the violation of the
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patency of the vessel. The information obtained is important for the 

subsequent choice of effective therapy.

• Preparation of the patient for ultrasound of the vessels of the head 

and neck.

• Despite the fact that ultrasound of the vessels of the brain and neck is 

an affordable procedure for the price, the patient needs to take into 

account some nuances for maximum truthfulness of the result.

• On the day of the procedure the patient is advised:

• interrupt the use of medications or restrict them if the treatment can not 

be canceled due to the presence of other diseases;

• avoid drinking tea or coffee (caffeinated drinks);

• refrain from smoking cigarettes within two hours before the procedure.

• It is important to adhere to these rules to avoid the occurrence of an 

increased vascular tone.

• For the accuracy of the result, it is desirable to remove jewelry from the 

head and neck area.

• Methods of ultrasound of the vessels of the head and neck

• In the office near the device there is always a comfortable couch for 

relaxing the client. The procedure should not cause discomfort or pain. 

The doctor-ultrasound places the sensor of the device on the patient's 

skin for directing ultrasound into the area of passage of blood vessels 

requiring diagnosis.

•
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• If there is insufficient blood flow in the vessel, the Doppler effect will 

not be displayed on the screen of the device. Computer processing of 

digital data allows you to evaluate the graph of blood flow through the 

vessel in real time. Ultrasound of the vessels of the brain and neck 

often involves the carrying out of additional functional tests:

•

• hyperventilation;

• finger pressing;

• finger pressing;

• This helps to more accurately diagnose the mechanism of blood flow 

regulation.

• For severe patients, the procedure of prolonged dopplerography is

applied - ultrasound signals are converted into sound signals. After

listening to the data, a specialist is able to accurately assess the blood 

flow in the region of the neck or head being examined. This will allow 

to quickly detect clogging or narrowing of the vessel, determine the 

degree of violation of the transportation of blood through the 

circulatory system.

•

• The time of ultrasound diagnosis varies within 30-45 minutes. Portable 

doplerography takes three times less time.
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Fig. 72. The USI of lymphadenitis of maxillofacial area.

Contraindications to the procedure of ultrasound of the vessels of 

the head and neck

For ultrasound, there are no age restrictions. Ultrasound waves are 

absolutely safe for humans. During the long-term treatment of vascular 

diseases, the procedure can be applied several times in a row.

The procedure can be difficult to implement if the diseased vessel is 

closed with bone tissue or a large layer of subcutaneous fat. Difficulties in 

carrying out diagnostics with the help of ultrasonic waves arise in patients 

with arrhythmia and cardiac pathologies, in patients with slow blood flow.
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It is impossible to carry out the procedure in areas of damaged skin - 

this makes it impossible to attach the sensor of the device. It is advisable to 

wait for healing and only after that do ultrasound.

Fig. 73. The USI of lymphatic nodle limphadenopaty

Risks

For standard diagnostic ultrasound, there are no known harmful effects 

on humans.
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Fig. 74. The USI of keloid scar of maxillofacial localization.

Fig. 75. The USI of TMJ.
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ARTHROSCOPY

Arthroscopy, as a method of eliminating dysfunction of the 

temporomandibular joint, is used last, when other methods of treatment 

proved ineffective. In this pathology, the patient experiences acute pain, 

which significantly reduces the quality of his life and leads to temporaiy 

disability.

Fig.76. The arthroscopy of temporamandibular joint.

Arthroscopy is performed with the following changes in the 

temporomandibular joint area:

Proliferation of connective tissue;
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Displacement or misposition of the joint;

Perforation of bone;

The presence of bone fragments inside the jaw joint.

Fig. 77. The arthroscope.

In addition to arthroscopy, with dysfunction of the jaw joint, 

arthroplasty (open surgical procedure with articulation adjustment) and 

endoprosthetics (replacement of parts of the joint with artificial implants) can 

be used.

After the arthroscopy of the jaw joint is achieved:

Pain relief in articulation;

Elimination of structural changes;

99



Restoration of motor activity of the jaw.

Arthroscopy of the TMJ is used in an extreme case, since after the 

operation, the joint function is not restored in 100% of cases, and sometimes 

its deterioration is observed. However, with serious chronic changes that lead 

to disability and are not eliminated by non-surgical measures, arthroscopy is 

prescribed.
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DERMATOSCOPY

DERMATOSCOPY is considered to be the stethoscope or the third eye 

to a dermatologist to detect sub-surface features not visible to the unaided 

eye. The device was evolved primarily to detect melanomas and to get biopsy 

of suspicious lesions. Recently it has found application in diagnosis of 

papulosquamous disorders, pigmentary disorders other than melanoma and 

other benign conditions. However, there is paucity of data in literature 

regarding image differences between various dermatoscopes

Dermatoscopy refers to the examination of the skin using skin 

surface microscopy, and is also sometimes called ‘epiluminoscopy’ and 

‘epiluminescent microscopy’. Dermoscopy is mainly used to evaluate 

pigmented lesions in order to distinguish malignant skin lesions, such as 

melanoma and pigmented basal cell carcinoma, from benign melanocytic 

naevi and seborrhoeic keratoses.

Dermoscopy requirements include a high quality lens for 10 to 14-times 

magnification and a lighting system (a dermatoscope). This enables 

visualisation of subsurface structures and patterns. Hand-held devices are 

usually lightweight and battery-powered.

Fluid immersion and polarised dermatoscopes are available.

• Fluid immersion involves applying mineral oil or spraying 

alcohol onto the lesion, then placing the lens in contact with the skin. These 

systems have the advantage of accurate focus but the disadvantage of 

compressing the vasculature. The plate needs to be cleaned between lesions,
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and should be sterilised after each patient using alcohol. Alternatively, the 

lens can be covered with a fresh piece of polyvinyl film (cling food wrap) 

between each patient.

• Polarised lenses do not need to be in contact with the skin. They 

can be quickly scanned over many lesions. In general, the polarised view is as 

good as the fluid immersion technique, and may be better for evaluating 

vessels. However, it may be helpful to wipe a scaly lesion with oil to enhance 

the view. Surface scale may also be removed by repeated tape stripping.

Fig. 78. The dermatoscopy of melanoma.

Effectiveness of dermoscopy

Several studies have demonstrated that dermoscopy is useful in the 

identification of melanoma, when used by experts.

• It may be up to 35% more accurate than clinical diagnosis
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• It may reduce the number of benign lesions excised

• In primary care, it may result in the referral of more suspicious 

lesions and fewer banal ones

New users may unfortunately become less accurate at diagnosis at first, 

paradoxically increasing the number of unnecessary excisions.

Fig. 79. The dermatoscopy of nevus.

Digital imaging

Convenient attachments to dermoscopy devices allow high quality 

video or still digital photography, allowing review on a computer screen and 

comparison with images taken at follow-up appointments. It is estimated that 

dermoscopy can detect 92% of melanomas immediately because of typical 

features. The remaining 8% do not have identifying features and are 

diagnosed because of change in an atypical lesion. Structural change can be 

detected in superficial melanomas within 3 to 6 months.
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Fig. 80. The dermatoscopy of nevus.

Indications for examination

Planned operation to remove the birthmark; 

traumatization of a neoplasm or adjacent integuments; 

change in color, shape or structure of the mole;

the appearance of pain, itching or swelling of the tissues in the area of 

the neoplasm.
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Fig. The dermatoscopy of melanoma.

Whole body photography

Surveillance of patients at risk for melanomas is greatly aided by the 

use of high quality images of the entire integument. It is particularly useful for 

those with atypical naevi or many moles. Several systems have been 

described, using about 24 to 30 images as conventional transparency slides, 

prints, or digital systems.

New lesions can be identified by careful comparison with older images. 

Lesions that are of concern can be kept under review, reducing 

unnecessary excisions if they are stable. Significant change in size or shape of 

individual lesions may prompt biopsy. However, close-up and dermoscopic 

images of the lesion under scrutiny are much more useful for this purpose.

Digital whole body imaging can be used for mole mapping, i.e. 

precisely locating an individual lesion that has been imaged by macro or
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dermoscopic photography. It is not necessary to individually photograph 

every lesion.

Whole body photography should be supplemented by regular physician 

examinations. Skin self-examination is also valuable, and the patient may find 

it helpful to have copies as prints or digital images.
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