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Introduction

The knowledge of the modern methods of analyzing diagnostic models of the
jaws, used along with other methods of examination for more accurate orthodontic
diagnosis, is almost crucial for planning and carrying out treatment.

The use of new orthodontic appliances and devices in the treatment of dental
anomalies gives more effective and stable results.

On this basis, the study of measurement data of diagnostic models of the jaws
according to the methods of Slabkovskaya, Bolton, Lundstrem and others makes it
possible to make an accurate calculation of the models of the jaws with a view to
choosing the optimal treatment method.

To this end, in recent years in orthodontics practice, devices and devices that
do not require cooperation with the patient are used more frequently. These include
devices for the rapid expansion of the upper dentition and orthodontic implants, the

use of which contributes to the achievement of maximum support.



APPLICATION OF THE FAST PALATAL EXPANSION
METHOD IN ORTODONTIA
(Practical session Ne 1)

MOTIVATIONAL CHARACTERISTICS OF THEME

Total Lesson Time: 7 Academic hours

Underdevelopment of the upper jaw horizontally can be observed with normal
remaining jaw proportions, but more often it accompanies the “long face” type of
facial profile and a skeletal anomaly of class Il occlusion, or acts as a manifestation
of an underdevelopment of the upper jaw in all three planes in patients with class
I11 skeletal anomaly. It is important to remember that the narrowing of the upper
dentition can be: not only skeletal, but also tooth-alveolar.

The purpose and objectives of the lesson: to teach students to use in practice
modern fixed orthodontic appliances to accelerate the expansion of the upper den-
tition with a rupture of the middle palatal suture to eliminate dental-maxillofacial
anomalies. Students should have an idea about the design of devices for rapid palatal
expansion, about the features of the use of such devices in the practice of an ortho-
dontist, know the indications and contraindications to their use.

Requirements for the initial level of knowledge. It is necessary to repeat
from the course of normal anatomy the structure of the palatal suture and the histo-
logical processes occurring in the palatine suture when exposed to external mechan-
ical forces.

Test questions from related disciplines:

1. Anatomical structure of bone sutures.

2. Histological features of bone sutures.

3. Anatomical and histological structure of periodontal tissues of the teeth.

4. Principles of movement of individual teeth.

Test questions on the topic of classes:

1. Indications and contraindications for the method of accelerated expansion
of the upper dentition with a rupture of the mid palatine suture.

2. Types of devices used for the rapid expansion of the upper dentition.

3. Changes occurring in the bone tissue and in the dentition during the accel-
erated expansion of the upper dentition.

4. Technical stages of manufacturing apparatus for rapid palatal expansion
with a Hyrax screw. Clinical stages of use.

5. Apparatus Spring Jet for rapid palatal expansion.

6. Advantages and disadvantages of devices with intraosseous fixation.

INDICATIONS AND CONTRAINDICATIONS TO THE
APPLICATION OF THE METHOD OF FAST PALATAL EXTENSION



The method of rapid palatal expansion was developed as a method of applying
significant force to the upper jaw in a horizontal plane in order to break the mid
palatine suture. To achieve this goal, over the years, various apparatus designs have
been developed. The principle of this method was first described by Godad. The
extension method as we know it today is described by Haas in 1961 and was further
developed in his papers in 1965 and 1970.

Indications for use:
1. Underdevelopment of the upper jaw, in particular, in adolescents and young

adults. The latest age of application of the device for rapid palatal expansion
cannot be specified unequivocally. It is well known that the older the pa-
tient, the greater the resistance in the suture when it is broken. In the treat-
ment of adult patients, surgical preparation before rapid palatal expansion
(SARPE) may be recommended.

Surgical and non-surgical pathology class IlI.

Respiratory problems caused by insufficient volume of the nasal cavity.
Congenital defects of the maxillofacial area in adult patients.

Lack of space in the upper dental arch in the case of treatment without tooth
extraction.

a s wnN

Contraindications:

1. Asymmetrical cross bite, when the goal is unilateral expansion. The device is
used with unilateral surgical corticotomy.

2. The presence of a patient with an anterior open bite of a convex profile, the
presence of a pronounced vertical component of the growth of the mandible.

3. The patient has a weak periodontal abutment teeth.

EXTENSION TEMP: DENTAL AND SKELETAL EFFECTS

The rate of expansion depends on the level of applied forces and the rate of
activation of the device. There are four rates of expansion of the upper jaw: slow,
small, half-fast and fast.

Slow expansion of the upper jaw. Slow expansion can be obtained with the
help of both functional devices, such as a Frenkel apparatus or a bionator, as well
as removable devices with a screw.

During the application of the Frenkel apparatus or bionator, an incomplete
equilibrium is formed between the pressure of the soft tissues of the cheeks and the
tongue. The positive pressure of the tongue on the dental alveolar segment gives a
more physiological expansion that accompanies the layering of the bone on the buc-
cal side of the alveolar process. Although the resulting extension is more stable, the
use of functional devices for the expansion of the upper jaw is relatively longer (75—
80%) than the active treatment time. During treatment with the use of removable
plates with expansion screws, the expansion rate is usually from 0.8 to 1.5 mm per
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month when the screw is tightened one (rotational) turn every 5-7 days. More fre-
quent activation of the device may lead to undesirable results. If this happens, then
the threshold of elastic adaptation of the alveolar process will be reached, and the
plate will prevent the adaptation of hard and soft tissues. The plate in this case will
not work, and the expansion will not continue. Relapse of the defect may occur
between regular follow-up visits. Then it is necessary to deactivate the screw, to fit
the plate of the apparatus and to start the expansion again, especially in patients with
a shallow dome of the palate.

Rapid palatal expansion. In connection with this type of treatment, a number of
questions arise:

1. What changes in the maxillofacial skeleton can be observed?

2. What happens in the midline palatine during and after expansion?

3. Can we expect the growth of the upper jaw in patients with incomplete for-
mation of the bones of the facial skeleton?

4. Is relapse possible?

5. What is the effect of rapid palatal expansion on the nose and airways?

In the process of expansion, there is a pronounced expansion of the upper jaw and
the formation of a significant amount of space in the anterior part of the dental arch.
In early studies, Haas describes the sequence of the process of rapid palatal ex-
pansion:

1. A parallel opening of the median palatal suture occurs in the anteroposterior di-
rection. In the vertical plane, a wider opening is found in the lower part, in the pro-
cess of divergence of the halves of the upper jaw from each other, with the center
of rotation in the area of the frontal-nasal suture. Other cephalometric studies have
shown that the greatest expansion of the upper jaw occurs in the anterior section,
while point A moves forward 0.5 mm, which exceeds the values expected during
normal growth (the direction of movement of point A may be different, and in some
cases directional back).

2. In the process of opening the seam between the central incisors, a pronounced
diastema is formed, which usually partially or completely closes during the period
of stabilization after expansion, possibly due to the presence of a circular ligament
of teeth. Move the upper jaw down (approximately 1 mm) and laterally

3. descends simultaneously with the lowering of the palatal process down.

4. Due to the increase in the vertical size of the maxillary complex, there are changes
in the direction of growth of the mandible with a movement down and back. This
may be useful in the treatment of minor pathologies of class 111, but it is undesirable
with skeletal open bite and with insufficient growth of the mandible.

The above conclusions are repeated and confirmed in various studies described
in the literature. In the study of Tims, in which the horizontal plane of the jaws was
studied, the relationship between the observed expansion in the area of the upper



molars and the expansion of the bones (palatal and pterygoid processes of the sphe-
noid bone) was described. About 60% of the increase in intermolar width is found
when measuring the distance between the pterygoid processes of the sphenoid bone.
This ratio decreases with age. This is also confirmed by the findings of computed
tomographic studies.

The expansion achieved with the use of devices with intraosseous fixation is a
combination of skeletal changes (approximately 60%) and tooth-alveolar movement
of teeth (40%). This is also accompanied by moving point A down and forward,
which is favorable in case of pathology of class I1l. In many cases, there is a slight
posterior rotation of the mandible with the opening of the bite. These vertical
changes were also observed in other studies, but they did not attach much im-
portance.

Sava showed that when using the device on occlusal patches, the vertical
changes are less pronounced, and this reduces the degree of occlusion. The findings
of Wats, based on a study of 56 patients aged 8-29 years, suggest that the sky de-
scends an average of 1 mm while moving point A forward by 0.76 mm. An increase
in several values describing the width of the nasal cavity and the bones of the upper
jaw from 0 to 8.44 mm, an average of 2.58 mm, was also observed. The increase in
the distance between the molars averaged 6.5 mm, although also with significant
differences from 0.23 to 11.5 mm. An increase in the angle of the plane of the man-
dible appears in the light posterior rotation due to the movement of the structures of
the maxilla down. Stabilization of the open seams occurred before the removal of
the apparatus. Usually, only minor changes are observed that are inverse to those
observed during active expansion.

From the moment the apparatus was removed until the end of the retention,
there was also a slight relapse, although the width of the nasal cavity and upper jaw
remained on average more or less constant, but with individual differences. The
angle of the mandible plane showed a tendency to recovery.

An alternative to rapid palatal expansion with screw activation once or twice a
day, described here, is slow expansion with screw activation once every 2 days or
using another type of apparatus, where the source of activation is a strong spring
(MINNE). A study comparing the effects on adolescents of a device with a spring
with a device for rapid palatal expansion showed that they both have a similar effect.
In both cases, the expansion of the sky was accompanied by the movement of point
A forward and the improvement of sagittal overlap due to a slight posterior rotation
of the mandible in patients with an apparatus for rapid palatal expansion. Rotation
was less pronounced in patients with a device with a spring. In patients aged 8-14
years, the divergence of the halves of the upper jaw occurred with the compensatory
development of the median palatal suture. Along with the expansion of the upper
jaw also expansion of the lower dental arch occurred, which can be a positive side
effect. If this is undesirable, you can use the occlusal lining of the appropriate de-
sign. The issue of the development of the upper jaw after rapid expansion is also
controversial. In the study with implants, which was already mentioned, the devel-
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opment of the upper jaw after rapid expansion corresponds to what could be ex-
pected from growth, that is, there is a slight relapse after active expansion, then the
development of the upper jaw continues in the horizontal plane. This is consistent
with Wats’s retention period.

In the histological study of the seams after rapid palatal expansion, it was con-
firmed that, as expected, there is a pronounced activity of both apposition and re-
sorption. Although one patient had observed the formation of bone beams in the
seam, which refutes the conclusions made in the study with implants. The formation
of such bone beams can lead to a lack of development of the middle palatal suture
after rapid palatal expansion and confirms the desirability of hypercorrection. It
should be realized that with any kind of orthopedic treatment in the horizontal plane
a certain degree of relapse is possible. Several studies have examined the effect of
rapid palatal expansion on teeth and surrounding tissues. K. R. Greenbaum and I.
Zahrison examined periodontal tissues in 28 patients after rapid palatal expansion,
comparing with slow expansion and the control group. Despite the fact that the mean
values were close, some of the patients who underwent rapid palatal expansion had
problems with periodontal disease. The effect of the rapid expansion of the upper
jaw on the width of the nose and especially the width of the nasal passages was also
considered. In a 1986 study, Tims found that the resistance of the nasal passages
decreased, although not to the point that such treatment was recommended to elim-
inate nasal obstruction. Later studies confirmed statistically significant changes in
the width of the nose, presumably the results depended on the patient's age. An in-
teresting positive side effect has been reported in a child with hearing loss associated
with an underdevelopment of the upper jaw. The observed changes were associated
with improved functioning of the pharyngeal opening in the Eustachian tube. This
was confirmed by a study of 10 patients with lateral crossbite who underwent rapid
palatal expansion. They also have improved hearing and remained after the retention
period.



TYPES OF APPARATUS FOR EXTENSION OF THE UPPER JAWHa

[ Types of apparatus for the expansion of the upper jaw ]
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Over the years, major types of apparatuses have been developed for expanding the
upper jaw (Fig. 1).

Fig. 1. types of apparatus for expanding the upper jaw

Initial design described Naas. Haas expander consists of a metal frame with a
screw expansion Areas palatal vault, the rings on the first molars and premolars and
acrylic palatine mucosa pads on the support to the maximum during the opening
seam (Fig. 2a). Agree Haas, acrylic palatine laths force transmitting orthopedic pal-
atal vault wall, alveolar bone, which results in less movement of teeth and more
orthopedic component extension than other devices that do not have the palatal
acrylic linings.

Alternative Haas machine is an expander Hyrax, developed by Biederman
(Fig. 2b). This device was developed in response to the problem of soft tissue irri-
tation often occurs when using Haas machine. The dilator comprises four orthodon-
tic bands located on the first molars and premolars connected crossbar palatal sur-
face of the teeth, and a screw for expansion in the middle of the sky. As the machine
Haas, Hyrax is activated twice a day, 1/4 turn screws. retention period is 3 months.
Agree Biederman, the main advantages of the expander are patient convenience,
hygiene and prevention simplified sky mucous membrane lesion.

For Increased skeletal component when expanding the upper jaw McNamara
developed cemented devices with screws and acrylic plates covering the whole oc-
clusal surface and the palatal abutment teeth (Fig. 2c). This provides greater rigidity
and apparatus lead to less buccal tilt abutment teeth. The inclusion of occlusal pad



in the machine also helps to minimize the extrusion of posterior teeth during expan-
sion.

d
Fig. 2. Apparatus for rapid palatal expansion:
a - Haas; b - Hyrax; c- by McNamara; d - palatal distractor, e - expander with reliance on
microimplants; f - extender hybrid fixation

With the appearance of bone support in orthodontic practice expander been
developed which can be used as a support of micro-implants, to ensure the applica-
tion of force directly to the bone, reducing the forces directed at the teeth (Fig. 2 c,
d). This method is rapid expansion has been developed in order to achieve maximum
effect and minimize skeletal dental slope. Furthermore, developed, and hybrid ve-
hicles that use both as a support mini implants and teeth (Fig. 2f). Such devices can
serve as an alternative to traditional reamer resting on the teeth, such as McNamara
and Hyrax.

APPARATUS FOR THE EXPANSION OF THE DENTITION WITH THE HYRAX
SCREW

Laboratory apparatus manufacturing step with Hyrax screw. Ring set in
the mouth for the first molars and premolars. Remove them together with a print. It
Is recommended to use the ring 1/2 size larger than the exact size for the machine
setup relief (Fig. 3a). Hyrax screw unwinding produces a special key (Fig. 3b).

Using a small amount of a photocurable material is fixed required position on
a plaster model of the screw, which allows to reconstruct the screw position at bend-
ing (Fig. 3c).
Conduct initial adaptation and installation of screws into the Triad-material with
its subsequent photocured (Fig. 3d).
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Screw giving final shape, while it is set every time in the exact imprint in Triad-
material (Fig. 3, e). Screw soldered to the rings and polishing machine (Fig. 3f).

Fig. 3. The steps of manufacturing the device with screws Hyrax:

a - the standard ring to the teeth 1.4, 2.4, 1.6, 2.6; b- Hyrax screw and key; c - the standard
ring and the photocurable material in the model; d - curved appendages screws on the model;e -
finally setting screws on the model; f - ready device model

Practical recommendations. Since the force of the screw has a strong and
significant pressure on the ring, in order to avoid deformation of the latter, you need
a perfect position of the rings and the proper separation of the teeth. The inner sur-
face of the rings must not be excessively polished. Do not polish the inner surface
of the rubber head ring, as rings thinning can lead to their failure.

Clinical stages of work with the Hyrax apparatus

Before fixing the unit should explain to patients the mechanism of its work. It is
necessary to show the holes in the screw, in which the patient must enter a sepa-
rate key to activate the device.

The device is fixed to the teeth with the help of light-curing glass ionomer (Fig. 4).
Then the machine is activated twice (2 x 1/4 screw turns). The patient should carry
out activation once or twice a day 1/4 screw turns (which is 0.5 mm), but should
be warned about the likelihood of sudden emergence diastema. After reaching the
desired expansion screw inactivation is carried out (to prevent reverse twist screw
it is necessary to block). After 6 weeks of stabilization, during which the formed
bone structure sky Hyrax apparatus with screws to replace the palatal arch, prefer-
ably with long processes to prevent recurrence in the premolar area. At this time,
usually carried reanalysis treatment plan, particularly regarding the need to re-
move the teeth.
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Puc4. Mounted unit in the oral cavity

APPARATUS FOR THE EXPANSION OF THE DENTITION (ROWS OF TEETH) THE
SPRING JET

Jet Jet Devices 1 and 2 (Figure 5.) - simple to use, allow treatment to obtain relia-
ble results, which is independent of cooperation with the patient, the E. From the
patient not require any manipulation.

Fig. 5. Apparatus for the expansion of teeth rows :
a— Spring Jet 1; b — Spring Jet 2
Designed by the piston and cylinder principle, these devices provide the ability to
set and manage the power load (Table. 1) and obtain excellent treatment results.

Spring Jet allows for the necessary expansion of the dentition.
Table 1
Load for the apparatus Spring Jet

Compression (mm) Maximum load (g) Minimum load ()
1 39 30
2 112 90
3 185 155
4 260 232
5 327 300
6 404 377
7 473 422

The successful operation of Spring Jet system, as well as other devices, manu-
factured laboratory is to provide a high quality and an elaborated model having the
exact dimensions and correct installation.
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Laboratory stages of manufacturing Spring Jet 1 (fig. 6, a):

I. Formation of the guide half (Figure 6b.):

1. Bend the arc segment vertically with respect to the entrance of the lingual
tube.

2. Cut the tube of desired length, leaving 1mm to enter bayonet arc; Remove
the tube from dust.

3. Form a double bend, enter the lingual tube, check the smoothness and par-
allelism.

4. Complete formation of the anterior segment (tangent), the maximum ap-
proaching them to the gingival margin.

5. Enter the arc in the lingual tube, perform the necessary correction.

I1. Formation of bayonets (Figure 6B):

1. Enter the free end of the arc in the guide tube, check and make a vertical
bend in front of the lingual tube.

2. Form a double bend. Enter the free end of the arc in the guide tube and a
double bend - in lingual lock. Cut the pipe length required.

3. Check the smoothness.

4. complete the formation of the anterior segment.

I11. Check the sliding device in complete set (should be no friction), clean and
polish.

IV. complete assembly — Set detents (springs 7 mm length) lock.

General recommendations for the Spring Jet devices:
1. Pay attention to the ratio of basic elements of devices to the dashed line in Fig.
6. In a properly set-mount devices, guide tubes, springs, locks must exactly follow
the specified line.
2. The guide must be separated from the sky to 1 mm in order to prevent soft tis-
sue damage and machine failure (see. The arrows in Fig. 6 b).
3. visual inspection mark the center of resistance of the molars on the working
model and draw a horizontal line from this point parallel to the occlusal plane.
4. The unit must be installed without any effort on the working model.
5. Check: slip in "tube - piston" system should be carried out without friction.
6. Tie a ligature wire halves apparatus for facilitating setting and grouting.
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Fig. 6. Apparatus Spring Jet 1:

a - Key elements of the apparatus; b- directing half of the apparatus; c - the formation of
bayonets

Spring Jet — product for individual use. After the end of treatment should be
disposed of properly. Re-use may cause a life-threatening illness or injury.
Laboratory fabrication stage Spring Jet unit 2:
1. Give the guide tube, U-shaped, maintaining parallelism of the processes to each
other. The distance between the spikes should be 5 mm (Fig. 7a).
2. Cut the required length of the guide tube and flatten the ends. Clear tube from
sawdust.
3. Bend one more guide to the mirror image of the first. Put them together and
check the smooth running (Fig. 7b).
4. Cut the required length of the second guide. Recheck smoothness.
5. Set the resulting structure on the model as shown in Fig. 7 c.
6. Form the connecting frame section 045, for each side (Fig. 7d).
7. Solder, clean and polish.
8. Cut two spring segment 7 mm and install them with the locks on the U-shaped
portion, and orient the spring locks as shown in Fig. 7 e.
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Fig. 7. Apparatus Spring Jet 2:
a- the guide tube; b - The United guide tubes; c - the device on the model; d - direction Spring
Jet elements 2 relative to the occlusal plane; e - mounted device

Installation and activation of the device:

1. Remove the separation ring and to clean the interproximal surfaces of teeth. Ex-
ample of the apparatus, check the installation before cementation.

2. Mix the cement, place it on the ring and all Set unit (Fig. 7, d).

3. After cementation Clear, remove the binding ligature. Spring Jet may be in-
stalled as with the active (compression) spring, or without compression (Fig. 8). In
any case, the two halves of the device is connected into one tight ligature.

4. The first time the device is activated after cementation, and then every 4 weeks
- compression spring by a key (Figure 9.).

5. After reaching the desired result (sufficient expansion), loosen the tension
springs pull the lock and leave the device in the oral cavity quality retention.

Puc. 8. Spring Jet 2:
a — without compression of springs; b — with compression of springs

- 4“’]'—-———‘ Hl\

e [— L
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Puc. 9. Activation of spring with key
a — first stage; b— second stage; ¢ — spring after activation

Classic apparatus for the accelerated opening of the median palatal suture produce
not only orthopedic effect, breaking the median palatal suture and the upper jaw section
into two parts, but also give the orthodontic effect by diverting the lateral teeth and
alveolar bone laterally.

PALATAL EXPANSION WITH SKELETAL SUPPORT

During the rapid expansion heavy maxillary orthodontic forces are transmitted
through the maxillary teeth and adverse changes may occur in the supporting teeth
and their supporting tissues (e.g. buccal tipping teeth, root resorption, decrease in
bone thickness buccal, marginal bone loss, gingival recession). Extrusion and buc-
cal tilt of the upper posterior teeth results in rotation of lower jaw clockwise rostral
Increase angle, and also reduces the depth of bite. In addition, there may be other
biological problems: pain, swelling and redness, non-disclosure of the median pal-
atal suture expansion root of the nose and the nose, the appearance of asymmetry of
the nasal septum.

The extent of dentoalveolar inclination depends on factors such as the type of
the spreading apparatus, mode of activation, resistance of bone and soft tissues sur-
rounding the upper jaw as well as the patient's age.

To avoid such complications, it has been proposed devices for skeletal palatal
expansion with reliance on microimplants. On the one hand, this method carries a
risk of damage to the roots, the need for surgical implantation and subsequent re-
moval of these implants. On the other - expanders with reliance on mini implants
avoid unwanted dental effects. Placement and removal of mini screws does not re-
quire any surgical procedures or general anesthesia and are feasible for the ortho-
dontist. Expanders with reliance on mini-screws also allow for simultaneous treat-
ment of fixed equipment during the phase of expansion and retention, and they are
more attractive for patients with aesthetic and hygienic point of view. Apparatus
with reliance on mini implants may also be used if a patient is missing one or more
supporting teeth or have teeth with incomplete formation of roots. It is believed that
when using the apparatus for occlusion mini-implants vertical parameters do not
change, as there is no extrusion lateral teeth and lateral inclination. Thus, the indi-
cation for the use of such devices are vertical type growth of the jaw and a slight or
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negative incisal overlap. Also for significant expansion of the top jaws with skeletal
constriction used transpalatinalnye distracters. They are characterized by the
expansion without the negative effects of conventional expanders. However, in this
method, there are drawbacks such as the need for traumatic surgery with a
detachment of the muco-periosteal flap in the installation area, the fixation of
several screws for osteosynthesis, a second surgical intervention for removing the
distractor, loosening distractor frequency, a chronic inflammation of the sky in the
Province of fixator, hindered hygiene.

If there is a need for bone
expansion, and the median palatal
SEAM ossified, the use of standard
protocols rapid palatal expansion is
contraindicated. In such cases, the
expansion of the upper jaw produce
accompanied osteotomy bone upper jaw
(Surgically Assisted Rapid Palatal
Expansion) (Fig. 10).

Fig. 10. The field of osteotomy of upper jaw
and associated apparatus for surgical acceler-
ated expansion of the median palatine suture
(SAPRE)

THE NOVEL METHODS OF DIAGNOSTIC DENTAL CASTS’
MEASURMENT

(Practical session Ne 2)

MOTIVATIONAL CHARACTERISTIC OF THE TOPIC

Total time of session: 6 academic hours.

Information obtained as a result of a clinical examination of a patient is in
most cases insufficient for making a complete orthodontic diagnosis and choosing
the right method of treatment. Therefore, it is often necessary to apply additional
diagnostic methods, one of which is the study of diagnostic dental casts. Over time,

new measurement methods are emerging that allow to solve diagnostic problems
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and deserve the attention of specialists. Novel methods will be discussed in the pre-
sented section.
Goals and tasks of session. Students have to learn new measurement meth-

ods and rules of interpretation acquired data.

Requirements for initial level of knowledge. To master the topic, students
should repeat from the courses:
1) general dentistry: technique of diagnostic dental cast’s production;
2) human morphology: anatomical features of oral cavity structure.
3) fundamental orthodontics: the main methods of measurement of diagnostic
casts and teeth.
Test questions from related disciplines:
1. What anatomical structures should be displayed on diagnostic models of the
jaws?
2. Through which anatomical formations conditionally do the mid-sagittal, occlu-
sal and tubular planes pass?
3. At what level the largest mesiodistal size of the crowns of the upper and lower
incisors is determined?

4. What is the contact point between adjacent teeth of one jaw?

Practical questions:

How to study the diagnostic dental casts and to evaluate the result by the
method:

. Merrifield,

. Little,

. Bolton,

. Lundstrem,

. Rice,

. Johnston - Tanaka,
. Moyers,

o N O O~ WO N B

. Berendonka,
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9. Slabkovskaya A.B.

METHODS OF STUDYING DIAGNOSTIC DENTAL CASTS IN PERIOD OF
PERMANENT DENTITION

1. Method of L.Merrifield is intended for diagnosing space deficiency in
the bone structures surrounding lower anterior teeth. By means of calipers (dividers)
and ruler sum of mesiodistal sizes of lower central, lateral incisors and canines (6
teeth) is measured (1t measurement). Then by means of soft ligaturing wire the
distance between diagnostic points is measured. The location of diagnostic points is
detected on the alveolar process of mandible in place of intersection of two lines.
First line touches clinical necks of lower canine and first premolar, second line
passes from the contact point between canine and first premolar perpendicular to
first line. Soft ligaturing wire is applied tightly between tow diagnostic points from
both sides on anterior surface of alveolar process. Then soft ligaturing wire is
straightened and distance between diagnostic points is measured by means of ruler
(2" measurement). Then difference between second and first measurement is de-
tected. If result has negative value there is space deficiency in bone structures of

anterior segment of lower alveolar process (picture 16).

Picture 16. Measurement diagnostic cast by method of L.Merrifield
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2. Method of R.Little is applied for diagnosing disorders of lower incisors
position (picture 17). The method is based on fact that lower incisors have the larg-
est width at level of cutting edge caused by natural anatomical shape of its crowns.

First measurement is sum of mediolateral sizes of four lower incisors at the
level of cutting edges. Second measurement is sum of distances between contact
points of crowns these teeth. Then difference between first and second measurement
Is calculated. The result equal to zero means the absence of changes in position of
lower incisors. Negative value indicates space deficiency and disorders in position

of lower incisors, what, in turn, can be indication for complex method of treatment.

Picture 16. Measurement diagnostic cast by method of R.Little

3. Segmental analysis of dental aFches by method of A. Lundstrom is ap-
plied for assessment the presence of space in segments of dental arches of maxilla
and mandible. Each dental arch is divided into 6 segments, each of which includes
two teeth: segments S1 and S6 — first permanent molar and second premolar; seg-
ments S2 and S5 — first premolar and canine; segments S3 and S4 — lateral and

central incisors from corresponding side (picture 18).
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Picture 18. Dividing the dental arches into segments according to method of A.

Lundstrom:
a — upper dental arch; b — lower dental arch
The measurement of following parameters is necessary.

1. Mesiodistal or mediolateral sizes of 12 teeth of each jaw (central and lat-
eral incisor, canines, first and second premolars, first molars). Thus, data about need
of space for teeth from each segment is obtained.

2. Length of each segment is measured between contact points of adjacent
segments. Thus, data about presence of space for teeth from each segment is ob-
tained.

Then difference between presence and need of space for pares of teeth in
each segment is calculated. Sum of width of teeth composed segment must be equal
to the length of this segment. Space deficiency is diagnosed if length of segment is
less then sum of teeth sizes. For comfortable analysis acquired data is entered into
the table (table 2).

Table 2
Table for check in the measurement data by method of A. Lundstrom
Parameters of The teeth included into the segment
teeth and seg- S1 S2 S3 S4 S5 S6
ments 16 | 15 ] 14 |13 ] 12 |11 ] 21 |22 ] 23 |24 ] 25 | 26
(36) | (35) | (34) | (33) | (32) | (31) | (41) | (42) | (43) | (44) | (45) | (46)
Width of tooth,
mm
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Need of space in
segment, mm

Presence of space
in segment, mm

Difference be-
tween presence
and need of space
in segment, mm

4. Method of W.A. Bolton allows to detect discrepancy in sizes of lower and
upper teeth. There are to indices: first index is applied for detection disorders in
relationships of sizes of 6 anterior teeth of upper and lower jaws, second one — for
detection discrepancy of 12 upper and lower teeth sizes.

Index Ne 1 («Anterio Ratio»).

Discrepancy between sum of mediolateral sizes of 6 frontal teeth (incisors
and canines) of upper and lower jaws is calculated according to formula:

X' mediolateral sizes of 6 anterior lower teeth.

2’ mediolateral sizes of 6 anterior upper teeth.

Median value of norm for Anterio Ratio — 77,2 %, admissible borders for
median norm — 74,5-80,4 %. If result of calculation for Anterio Ratio is more than
norm, increasing of mediolateral sizes of lower frontal teeth or decreasing of sizes

of upper frontal teeth is diagnosed.

Index Ne 2 («Overall Ratio») is calculated according to formula:

2’ mesiodistal sizes of 12 lower teeth.

%
2 mesiodistal sizes of 12 upper teeth.

Median value of norm for Overall Ratio — 91,3 %. If result of calculation for
Overall Ratio is less than 91,3%, increasing of mediolateral sizes of 12 upper. If

Overall Ratio is more than 91,3 % and Anterio Ratio has normal value (77,2 %),
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disorders are caused by increased sizes of lower premolars and molars or decreased

sizes of upper molars and premolars.

For comfortable application of the method, Bolton created tables with data

about correct relationships of upper and lower teeth sizes (tables 3, 4).

Table 3

Conformity of sum of mediolateral sizes for upper and lower permanent inci-
sors and canines

Sum of mediolateral sizes of 6 frontal permanent teeth (mm)

Upper jaw Lower jaw Upper jaw Lower jaw Upper jaw Lower jaw
40,0 30,9 45,5 35,1 50,5 39,0
40,5 31,3 46,0 35,5 51,0 39,4
41,0 31,7 46,5 35,9 51,5 39,8
42,0 32,4 47,5 36,7 52,5 40,5
42,5 32,8 48,0 37,1 53,0 40,9
43,0 33,6 48,5 37,4 53,5 41,3
43,5 33,6 49,0 37,8 54,0 41,7
44,0 34,0 49,5 38,2 54,5 42,1
44,5 34,4 50,0 38,6 55,0 42,5

Tabruya 4

Conformity of sum of mesiodistal sizes for upper and lower 12 permanent
teeth

Sum of mesiodistal sizes of 12 permanent teeth (mm)

Upper jaw Lower jaw Upper jaw Lower jaw Upper jaw Lower jaw

85 77,6 94 85,8 103 94,0

86 78,5 95 86,7 104 95,0

87 79,4 96 87,6 105 95,9

88 80,3 97 88,6 106 96,8

89 81,3 98 89,5 107 97,8

90 82,1 99 90,4 108 98,6

91 83,1 100 91,3 109 99,5

92 84,0 101 92,2 110 100,4
93 84,1 102 93,1
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5. Analysis of apical basis by D. J. Rees allows diagnose shortening of upper
and lower apical basis.

Three diagnostic points on the upper and lower dental casts are marked on 8
mm more apical than tops of interdental papillae: between central incisors (1%
point), between second premolar and first permanent molar from right and left sides
(2" and 3" points) (picture 19).

Picture 19. Measurement of apical basis length by D. J. Rees

Measurement of apical basis length is provided by applying soft ligaturing wire
to alveolar process from second point (right side) through first point till third diag-
nostic point.

Then the length of upper and lower dental arches is measured by applying
soft ligaturing wire in intercuspal fissures of premolars, cusos of canines and cutting
edges of incisors from mesial surface of first permanent molar from one side till
mesial surface of first permanent molar from another side.

Normal value of upper apical basis length must exceed upper dental arch
length on 1,5 — 5,0 mm. Normal value of lower apical basis length must exceed
lower dental arch length on 2,0 — 7,0 mm. Upper apical basis length must be more
on 3,0 — 9,5 mm than lower one. Upper dental arch length must be more on 5,0 —
10,0 mm than lower one (table 5).

Table 5
Analysis of apical basis by D. J. Rees
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Difference between length of Expected difference according to
Rees
Upper apical basis and upper dental arch from +1,5 to+ 5,0 mm
Lower apical basis and lower dental arch from+2,0to+ 7,0 mm
Upper and lower apical basis from+ 3,0to + 9,5mm
Upper and lower dental arches from + 5,0 to + 10,0 mm

METHODS OF STUDYING DIAGNOSTIC DENTAL CASTS IN PERIOD OF MIXED
DENTITION

1. Method of M.M.Thanaka and J. E. Johnston helps to predict space for
permanent canine and two premolars necessary for its correct eruption. First of all,
sum of mediolateral sizes of lower central and lateral incisors from corresponding
side is measured. Then coefficient of 10,5 is added when predicting space for lower
teeth, and 11,0 — for upper. The results of calculation present predicted sum of mesi-
odistal sizes of permanent canine and two premolars (first measurement).

Then size of examined segment is measured between contact point of lateral
incisor and deciduous canine and contact point of first permanent molar and second
deciduous molar (second measurement). First and second measurement are com-
pared. If second measurement less than first on 3 mm and more space deficiency for
permanent canine and two premolars is predicted, what, in turn, can be indication

for applying apparatus or complex orthodontic methods of treatment (picture 20).

Picture. Measurement of dental casts by method of M.M.Thanaka and J. E. John-
ston
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2. Method of R. E. Moyers is applied to predict space in posterior segments
(for permanent canine and two premolars) necessary for its correct eruption with
accuracy of 75%. Sum of mediolateral sizes of 4 lower incisors is measured. Then
sizes of posterior segments from mesial surface of first permanent molar till lateral

surface of lateral incisor (picture 21).

Picture 21. Measurement of posterior segments of upper and lower dental
arches by method of R. E. Moyers:
a — upper dental arch; b — lower dental arch

The predicted value of posterior segments sizes is searched in special table
(table 6) according to sizes of lower incisors. Then difference between data obtained
from measurement (real size) and data from table (expected/predicted size) is cal-
culated. If real and expected data are equal to each other space deficiency in poste-
rior segments is not predicted. If predicted data is more than real data space defi-
ciency in posterior segments is predicted.

Table 6

Predicted sizes of posterior segments by R.E. Moyers

Sum of sizes of 4 | Predicted sizes of posterior | Sum ofsizes of 4 | Predicted sizes of posterior
lower incisors segments lower incisors segments
maxilla mandible maxilla mandible
19,5 20,6 20,1 24,5 23,4 23,1
20,0 20,9 20,4 25,0 23,7 23,4
20,5 21,2 20,7 25,5 24,0 23,7
21,0 21,3 21,0 26,0 24,2 24,0
21,5 21,8 21,3 26,5 24,5 24,3
22,0 22,0 21,6 27,0 24,8 24,6
22,5 22,3 21,9 27,5 25,0 24,8
23,0 22,6 22,2 28,0 25,3 25,1
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23,5 22,9 22,5 28,5 25,6 25,4

24,0 23,1 22,8 29,0 25,9 25,7

3. Method of I.Berendonk allows to detect expected sizes of upper and
lower permanent canines and two premolars in dependence of mediolateral sizes of
4 upper incisors.

Sum of mediolateral sizes of 4 upper incisors (S1) and sizes of posterior
segments from mesial surface of first permanent molar till lateral surface of lateral
incisor are measured (picture 21).

Then the predicted value of posterior segments sizes is searched in special
table (table 7) according to sizes of upper incisors. Then difference between data
obtained from measurement (real size) and data from table (expected/predicted size)
Is calculated. If real and expected data are equal to each other space deficiency in
posterior segments is not predicted. If predicted data is more than real data space

deficiency in posterior segments is predicted.

Table 7
Predicted sizes of posterior segments by I. Berendonk
Sum of sizes of 4 upper incisors Predicted sizes of posterior segments
Maxilla Mandible
28,0 20,7 20,0
28,5 20,9 20,3
29,0 21,2 20,6
29,5 21,5 20,9
30,0 21,8 21,2
30,5 22,0 21,5
31,0 22,2 21,8
31,5 22,4 22,0
32,0 22,7 22,3
32,5 22,9 22,5
33,0 23,1 22,7
33,5 23,3 22,9
34,0 23,5 23,0
34,5 23,6 23,2
35,0 23,8 23,3
35,5 23,9 23,5
36,0 24,0 23,6
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4. Method of A.B. Slabkovskaya is applied for assessment the length of an-
terior segments of upper and lower dental arches in dependence of sum of mediola-
teral sizes of 4 lower incisors.

The distance from midpoint between upper central incisors to intersection of
mid-palatal suture and line connecting Pont points on deciduous first molars (per-
manent first premolars) is measured in upper dental cast. The distance from mid-
point between lower central incisors to intersection of perpendicular to line connect-
ing Pont points on deciduous first molars (permanent first premolars) is measured
in lower dental cast.

Obtained data is compared to normal value from special table (table 8).

Table 8
Length of anterior dental segment in dependence of sum of 4 lower in-
cisors width
Sum of 4 lower incisors Length of anterior upper dental | Length of anterior lower dental
width segment segment
20,30 15,83 13,83
20,68 16,13 14,13
21,05 16,42 14,42
21,43 16,72 14,72
21,80 17,00 15,00
22,18 17,30 15,30
22,56 17,60 15,60
22,93 17,88 15,88
23,31 18,18 16,18
23,68 18,47 16,47
24,06 18,77 16,77
24,45 19,07 17,07
24,81 19,35 17,35
25,19 19,65 17,65
25,56 19,94 17,94
25,94 20,23 18,23
26,32 20,53 18,53
26,69 20,82 18,82
27,07 21,12 19,12

For studying width of dental arches in period of mixed dentition the following
method of A.B. Slabkovskaya based on dependence between width of dental arch

at the level of canines and sum of sizes of 4 lower incisors is applied.

28



The distance between diagnostic points on canines (on the tops of cusps) is

measured (picture 22).

Obtained data is compared with data from special table by Slabkovskaya (ta-

ble 9).

a

Picture 22. Width measurement at the level of canines:

a — upper dental arch; b — lower dental arch

The value of width of dental arch at the level of canines

Table 9

Sum of sizes of 4 lower incisors

Width of dental arch at the level of canines

upper lower
20,3 29,3 21,3
20,7 29,9 21,9
21,1 30,4 22,4
21,4 31,0 23,0
21,8 31,5 23,5
22,2 32,1 24,1
22,6 32,6 24,6
23,0 33,2 25,2
23,3 33,7 25,7
23,7 34,2 26,2
24,1 34,8 26,8
24,5 35,4 27,4
24,8 35,9 27,9
25,2 36,4 28,4
25,6 37,0 29,0
25,9 37,5 29,5
26,3 38,1 30,0
26,7 38,6 30,6
27,1 39,1 31,1
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NPUMEHEHUME MUKPOUMIIVIAHTATOB B OPTOAOHTHUH
(IMpakTHYeckoe 3anaTHE Ne 3)

MOTHUBAIIMOHHASA XAPAKTEPUCTHUKA TEMbI

Oo01ee Bpems 3aHATHA: 6 aKaJeM. Y.

OnHoli W3 TJaBHBIX 3a7a4  OPTOJIOHTHMYECKOTO JICUCHUSI  SIBIISETCS
KOHTPOJIUpYEMOE TepeMeIleHre 3y00B B WX MpaBUJIbHOE MojiokeHue. OHUM U3
KJTFOUEBBIX MOMEHTOB IPH ITOM SIBJISIETCS BBIOOP HE TOJIBKO OPTOJAOHTHYECKOTO
amnmapara, HO U HaJIe)KHOM ornopbl. Yarie Bcero ornopou ciyxatr apyrue 3yObl, HO
IpU 3TOM OHU HEU30eXHO IepememaroTcsa camu. MHorga 3To OmMycTUMO, HO
OBIBAIOT CTyYau, KOT/1a TaKO€ B3aUMHOE TIEpeMeIlleHne 3yOOB OCIOXKHSET JICUeHuE,
U TpebyeTcs ONOJHUTEIbHAS OMopa, KOTOpasi UMEET BBHICOKOE COMPOTUBIIEHUE K
cmemennto. HawmbGomee A PekTUBHBIM  pelieHHeM MpPOOJIEMBbI  SBIISETCS
UCIIOJIb30BAHUE OTOP, HEMOABUKHO 3aKPEIUIEHHBIX B KOCTH, IOATOMY B KaUECTBE
JOTIOJIHUTENbHBIX
TOYEK OMOPHI YCTIENTHO NPUMEHSIOTCS OPTOJIOHTUYECKHE MUKPOUMILIAHTATBHI.

Heasr u 3amaum 3aHsaTHsA. HayuuTh CTYIEHTOB ONpENEnsATh MOKA3aHUSA
U TMPOTHBONOKA3aHUA K MPUMEHEHUI0O MUKPOMMILUIAHTATOB NIPH IUIAHUPOBAHUU
OPTOAOHTHUYECKOTO JICYEHHUS MAIMEHTOB HA Pa3IMYHbIX dTaNax.

[lo okoHYaHUU 3aHATUA CTYJEHT JOJKEH 3HATh:

1. TToka3zanus ¥ TPOTUBONIOKA3aHUS K TPUMEHEHUIO MUKPOUMILIAHTATOB.

2. Buipl MUKpOMMIUTAHTATOB U UX KOHCTPYKTHBHBIE OCOOCHHOCTH.

3. 30HBI YCTAHOBKM MUKPOUMILIAHTATOB.

4. CriocoObl YCTAaHOBKH U TTOPSJIOK PAOOTHI C MUKPOMMILIAHTATAMH.

5. Bo3MOXkHBI€ OCIIOKHEHHUS MPU UCTI0JIb30BAHUN MUKPOUMILIAHTATOB.

TpeOoBaHUs K MCXOHOMY YPOBHIO 3HAHUM. J[J1s1 MOJIHOrO YCBOEHUS TEMBI
CTYJIEHTY HEOOXOIUMO TTOBTOPHUTH U3 KYPCOB:

1) buszuku:

— TpeTtul 3akoH HproTOHa;

— cuJjia JeUCTBUS U TPOTUBOACUCTBHUS;

— HaIpaBJICHUE CUJIbI ICHCTBUS U MPOTUBOJICHCTBUS;
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— OIIOpa U Harpy3Ka;

2) OPTOAOHTHHU: YCIOBHS, HEOOXOAUMBIE J1JIsl TEpeMEIIEHUS 3y00B;

3) o01ei CTOMATOJIOTHH:

— CTOMAaTOJIOTMYECKOE MAaTepUaIOBEICHHUE;

— CpoKd (pOpMUPOBAHMS U MPOPE3bIBAHUS BPEMEHHBIX U TOCTOSHHBIX 3y00B;

4) HOpMaJIbHOW aHATOMMUH:

— CTpPOEHHE JIULIEBOTO OT/AEJIa YEPEa;

— aHaTOMHYECKOE CTPOEHHUE MOJIOCTU PTa, €r0 OCOOEHHOCTHU y JIETEH;

5) mpoduIaKTHKK CTOMATOJOTMYECKUX 3a00JEBaHWN: HOPMBI IPHKYyCa B
pa3nu4HbIe EPUObI POPMUPOBAHUS 3yO0UEIOCTHON CUCTEMBI;

6) Ty4eBOW TUArHOCTUKHU:

— METOJIbl 00Cie10BaHus 00JIBHOTO € 3yOOUYETIOCTHBIMU aHOMAJUSIMH,

— METO/Ibl PEHTTEHOJIOIMYECKOr0 UCCIIEI0BAHUS, IPUMEHSIEMbIE B OPTOAOHTHH.

KonTpoabHbie BONPochl U3 CMEKHBIX TUCHUIJIMH:

1. HazoBuTe rpaHUIlbl UM €CTECTBEHHbIE AHATOMUYECKHE OOpa30BaHUS B
00JacTH mpeaaBepHs OJOCTH PTa U COOCTBEHHO MOJIOCTH PTa.

2. AHaTOMUYECKOE CTPOCHUE BEPXHEW U HUKHEN YEITIOCTH.

3. 'ucTonoruyeckoe cTpoeHne MATKOro U TBEpAOro Heoda.

4. AHaTOMHUYECKO€ CTpOoeHHuEe 3yOOB BEpXHEH U HIDKHEW YeNIOCTH B
3aBUCUMOCTH OT TPYNIOBON MPUHAJICKHOCTH.

5. DTHONOTUSA, KIMHUKA W UAarHOCTHKAa Je(EeKTOB 3yOHBIX PSIOB y JAeTel
U B3POCIIBIX.

6. HazoBuTe OCHOBHBIE METONBI JI€UEHUS 3yOOYENIOCTHBIX aHOMAJIHH,
UCIIOJIb3yEeMbIE B OPTOJOHTHUHU.

7. Mopdomnoruyeckue HM3MEHEHHUS, KOTOpPbIE TPOUCXOASAT B  TKaHAX
3y00aTbBEOISIPHOTO KOMILICKCA MTPU TIEPEMEIIICHUH 3YOOB.

8. Cuiibl, MCTOJB3yeMbI€ B JI€UEOHBIX OPTOJAOHTUYECKUX ammaparax, U ux
JEHUCTBUE TIPU TIEPEMEIIIEHUH 3Y0O0B.

9. B3auMoCBs3b CUITBI U OTIOPHI. BUbI ¥ MPUHITUT BEIOOpA OTIOPHI. AMapaTsl,
IPUMEHSIEMBIE [ KOHTPOJISI OTIOPBHI.

KoHTpoJIbHBIC BONIPOCHI 110 TeMe 3aHATHSA:

1. HazoBure  moka3zaHus M NPOTUBONOKA3aHUS K  IPHUMEHEHHIO
MUKpPOUMILIAHTATOB.

2. Busibl MUKpOMMILIAHTATOB.

3. KoHCTpyKTHBHBIE JIEMEHTHl MUKPOUMILIAHTATOB.

4. 30HbBI yCTAHOBKH MUKPOUMILIIAHTATOB.

5. CriocoObl yCTaHOBKH U MOPAJOK pabOThl ¢ MUKPOUMITJIAHTATAMHU.

6. HazoBute BO3MOYHBIE OCJIO)KHEHUS npu UCII0JIb30BaHU U
MUKPOUMIIIAHTATOB.

NCTOPHUYECKAS CITPABKA

OI[HOﬁ W3 I''TaBHBIX HpO6J’ICM IIpH JICHCHUHU IMAIUCHTOB C pa3JIMYHbIMH BUJAAMHA

3y0OO0YETIOCTHBIX aHOMAJIMM SBIISIETCS OOECIeYeHHEe CTaOMIBHOTO TOJIOKECHUS
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OMOPHBIX 3y0OB, YTO SBJISETCS HEOOXOJUMBIM YCIOBHEM NpPH MPOBEJIECHUU
OpPTOJIOHTUYECKOr0 JieueHHus. B HacTosiiee BpemMs B KayecTBE MaKCHUMalbHOU
OTOpPHI IPUMEHSIOTCS TaKUE anmnapaThl, kKak yrnop Nance, Quad-Helix, nuHreanbHas
nyra, JUIEBas Ayra ¢ BHEPOTOBOHM TArOil, HO OHU HE HCKIIIOYAIOT BO3MOKHOCTh
CMEIeHUs] ONOpHBbIX 3y00B. lcmonp30BaHHWE ATHX MNPUCIIOCOOTIEHUM Tpedyer
Koomnepauuu ¢ naieHToMm. Kpome Toro, B ciryyae npuMeHeHUs JaHHBIX annapaToB
MOTYT HaOJIOaTbCAd TaKHE OCJIOXKHEHHUSA, KaK YacTble paclUEeMEHTUPOBKHU
OpPTOJIOHTUYECKUX KOJIEL, UX TPaBMUpPYIOLIEee ACHCTBUE HA CIMU3UCTYIO 00OJOUKY
MOJIOCTH pTa.

B 90-x rr. XX B. 3apyOexHble HCCIEAOBAHUS HAMETWIM MYTHU PEIICHHS
JaHHOM mMpoOsieMbl € TOMOIIbIO BPEMEHHBIX HMMIUIAHTATOB B  KayecTBE
JOTIOTHUTENIBHBIX TOYEK OMOPHI MPU MPOBEACHUN OPTOJOHTHUECKOTO JICUEHUSI.

Uctopus mnpuMeHEHHs] BHYTPUKOCTHBIX HWMIIJIJAHTATOB B  KadecTBe
OPTOAOHTHYECKUX Oomop OepeT cBoe Havayno B 1945 r., korga Gainforth u Higley
BIIEPBbIE NPUMEHWIM BHYTPUKOCTHBIE BUHTBHI, HW3TOTOBJIEHHBIE W3 CIUIaBa
Vitallium. OHu nonbITaIMCh BHEIPUTH BUHT B 0a3aJIbHYIO YacTh HIDKHEH YEITIOCTH
co0aKM 1 MPUJIOKUTH K HEMY OPTOJOHTUUYECKYIO HArpy3KY ¢ MOMOIIBIO MPOBOJIOK.
OpnHako 3Ta MOMBITKA 3aKOHYWJIACH Heyaaded — uepe3 16-31 neHb mpou3oIuio
OTTOP>KEHHE BUHTOB.

B 1970 r. B x0ae skcnepuMeHTalIbHON paboThl, npoBoausiieiics B lBerunu,
npogeccopom Branemark u ero kosnneraMu COBEpIIEHHO CIIydyaltHO ObLIIO OTKPBITO
Takoe (yHIAMEHTAJIbHOE OMOJIOIMYECKOE SIBJICHHE, KaK OCTEOMHTETpalysl.
Branemark n3ywan npo0GieMbl MUKPOLMPKYJIALHUNA B KOCTHOM TKaHU M MPOLIECCHI
3a)KUBJIEHHUS paH C MMOMOUIBI0 BUTAJIbHOM MHUKPOCKONUH, paboTas ¢ ONTHYECKUM
yCTPOWCTBOM, IOMEUIEHHBIM B METAININYECKUI KOPIYC, KOTOPBIA XHUPYypPrudecKUM
IIyTe€M BHEJPSUIM B KOCTh [TOIONBITHOTO )KUBOTHOTO. PEBOIIOIIMOHHBIM OTKPBITHEM
Branemark Obi10 TO, YTO MeTaNIMYECKUIl KOpHYyC H3rOTABIMBAJICS U3 TUTAHA
U BBOJWICA B KOCTh WIAASIIUM XUPYPrHUECKUM METOAOM, OOECIEeUUBAIOIIUM
IPOYHYIO CBSI3b KOCTHOHM TKaHM ¢ MeTauioM. Branemark oGHapyxwui BpactaHue
’KMBOW KOCTHOM TKaHU B TUTAHOBYIO KaMepy, YTO paHEe CUUTAIOCh HEBO3MOKHBIM.

BriepBele 0 HaOOJeHUM MallME€HTa, KOTOPOMY OBLI yCTAHOBJIEH BHUHT JUIS
opTonoHTHYECKOH omopbl, coodmmmu Creekmore u Eklund (1983). MunuBuHT Ob11
IIOMEILEH B KOCTh HaJl BEPXYLIKaMU KOPHEH NEpEeIHUX Pe3L0B BEPXHEU YEIIOCTH
Y UCIIOJIb30BAJICS B KAYECTBE OMOPHI 11 UHTPY3UHU PE3L0B BEPXHEH YEIIFOCTH.

BU/bI UMIIVTAHTATOB B OPTOJOHTHUH

Ha cerogssiimHué JeHB IS OPTOJOHTHYECKOTO JICYCHHS TMPUMEHSIOT
CJICTYFOINE BUIBI UMIUIAHTATOB:

1) BHYTPUKOCTHBIC BUHTOBBIC UMILTAHTATHI (puc. 18);

2) onmaHThl («onplants») — HeOHBIC TOTHAAKOCTHUIHBIC UMITIAHTATHI (pHC.
19);

3) tutaHoBbie MuHHILIACTHHBI (SAS — skeletal anchorage system, ckenernas

ynepkuBaroias cuctema) (puc. 20);
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4) BUHTOBbIC MUKPO- 1 MUHUUMILTAHTATHI (puc. 21).

a 0
Puc. 18. Makpon3aifH BHHTOBOTO OCTCOMHTETPUPYEMOT0 UMILIAHTATA!
a — BHYTPUKOCTHAS 4acTh; O — CYIpPacTpyKTypa

D v e o R ol L N

Puc. 19. Onmtant («onplant») Puc. 20. TuraHoBass MUHUIUIACTHHA C TIJICUOM,
BBIXO/ISIIIIMM B TIOJIOCTh PTa U 3aKaHYMBAIOIIIUMCS
TOJIOBKOH JUIsST (DUKCAIIMUA OPTOJOHTHYECKUX
AJIEMEHTOB

6 8]

Puc. 21. Pa3nuyHble KOHCTPYKIIUN MUKPOUMILIAHTATOB!
@ — MHUKPOBHMHT MMEET I'OJIOBKY C MMa30M JUlsl (PUKCAllMd OPTOAOHTUYECKUX JIYT; 6 — MUKPOBUHT
UMEeT TOJIOBKY s (PUKCALMU 3JIACTMYECKHX AJIEMEHTOB; 6 — MHUKPOBUHT C T'OJIOBKOHM st
(buKcanMy >1aCTUYECKUX JIEMEHTOB M paboueil 4acThlo JUIsl 3aKpyYMBAaHUS BUHTA C MOMOIIBIO
KJIF0Ya; 2 — MUKPOBHUHT UMEET F'OJIOBKY € [1a30M Il OPTOAOHTUYECKHUX AYT, IUTaTypHYIO YacTh
1 00J1acTh U1 (PUKCAIIMH TACTHYECKUX IIEMEHTOB
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[lepBbic Tpu Tpynmbpl HE HANLIA IIMPOKOTO MPUMEHEHUS B OPTOIOHTUHU
BCJIEAICTBHUE CIIETYIOIINX IPUYMH:

1) TpaBMaTHYHOCTh U CIIOKHOCTB MPOIETyPhl YCTAHOBKH;

2) BO3MOXHOCTh IMPHJIAraTh HArpy3Ky TOJBKO UYepe3 OMPEACICHHOE BpPEeMs,
KOTI'/Ia 3aBEPIIMTCS MPOLECC OCTEOMHTETPALlUK;

3) orpaHMYEeHHBIC BO3MOXKHOCTH BBIOOPA 30H YCTAHOBKHU;

4) BBICOKasi CTOUMOCTb JICUCHHUSI.

B Hacrosimee BpeMs HauOolsiee aKTyaJbHbIM SIBJSIETCS HMCIOJIb30BaHHE
B KayeCTBE BPEMEHHOW CKEJIETHON OIMOpPHI OPTOAOHTUYECKHMX BUHTOBBIX MHKPO-
Y MUHUUMILIAHTATOB, KOTOPBIE UMEIOT CJIEYIOIINE NPEUMYIIECTBa!

1) MakcuMabHOE yJepKAHUE OMTOPHBIX 3yOOB C OJTHOBPEMEHHBIM KOHTPOJIEM
HaJl KOPITYCHBIM TIEPEIBIKEHUEM TePEMEIIaeMbIX 3yOO0B;

2) HEeOOJIBIIIHME pa3MEepPbl, YTO MO3BOJSCT Pa3MEIaTh KX MPAKTHYECKH B JIFOOOM
YacTH alIbBEOJISIPHOTO OTPOCTKA, JIETKO YCTAHABIIMBATh U YAAIATD;

3) Majasi MHBA3UBHOCTh XUPYPrHUYECKOTO BMEIIATEILCTBA MMO3BOJISIET Bpady-
OPTOJOHTY MIPOU3BOJIUTH YCTAHOBKY MUKPOBHHTOB CAMOCTOSITEIIBHO, HE HATIPABIISS
naIyeHTa K XUpypry;

4) Oomee mpeICKa3yeMblii pe3ysibTaT JiCueHHs O€3 COTPYAHUYECTBA C
HaIMEeHTOM;

5) cokpaileHHe JUIMTEIBHOCTH  JICUECHUS 3a CYET BO3MOXHOCTH
OJIHOBPEMEHHOTO YJEp>KaHMsI U BHIDABHUBAHMS OMOPHBIX 3y0OB, a TaKXKe 3a CUET
BO3MOXHOCTH Harpy>kaThb HMMIUIAHTAT Cpa3y IMOCIEe YCTaHOBKH, Ojarojmapsi ero
XOpolel MepBUYHON CTaOUIBHOCTH;

6) CHIDKEHHE XPOHHUYECKOTO TPABMHPYIOIIETO [EHCTBUS HA CIU3UCTYIO
000JIOUKY pTa 32 CUET «KOMMAKTHOCTU» KOHCTPYKIIUU;

7) pacuiupeHue BO3MOXKHOCTEH OpPTOMOHTUYECKOTO JICYCHHS IAllMEHTOB
C aJICHTUEH U MOTepel OMIOPHBIX 3YOOB;

8) pacmupeHue BO3MOXKHOCTEH OPTOJOHTHYECKOIO JICYCHHUS IAIlMEHTOB
¢ 3a00JIeBaHUSIMU TIEPUOIOHTA;

9) HEBBICOKAst CTOUMOCTb.

Nmnnantatel  guamMeTpoM  Oonbiie 2 MM TONYYWIM  Ha3BaHHE
«MUHUHMMIUIAHTATBI», 2 MEHEEe 2 MM JUaMETPOM — «MUKPOUMIUIAHTATHI». OHH
MPEACTABIAIOT COO0N MUHHATIOPHBIC MPUCTIOCOOICHSI, BHEIITHE HATIOMUHAIOIIINE
rypyn auamerpoM 1,52 mw, aimuHoi 5—13 mwm (puc. 22).
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Puc. 22. MUKpOUMILIaHTATHl HA TUATHOCTHYECKUX MOJIEIISIX
BN AbI MUKPOUMIIJIAHTATOB

B HacTosiniee Bpemsi Ha OPTOJOHTUYECKOM PBIHKE MPEACTABIICH MIUPOKUUI
CIIEKTp MUKPOUMILJIAHTATOB PAa3IUYHBIX pupM-TipousBoauTeneii. [IpunnumnuaisHo
MUKPOUMILUIAHTATHI Pa3IMYaloT Mo (popMe TOJIOBKH, 1O IUAMETPY U JJTMHE PE3bObI,
MaTepHuay U3rotToBieHus (cm. puc. 21).

MuUKpOUMILIAHTATHI BHE 3aBUCUMOCTH OT Marepuaia U3roTOBJICHUS TOJKHbI
COOTBETCTBOBATh  OMNPEACICHHBIM  TPEOOBaHUSAM:  OBbITh  HETOKCHYHBIMH,
OMOCOBMECTUMBIMHU, 00J1a1aTh MOIXOSIIMMU MEXaHHUECKUMH KauecTBaMH (OBITh
YCTOWYMBBIMHU M TPOTHUBOCTOSATH HAMPSHKEHUIO U IABJICHUIO).

Marepuanbl, UCHONb3YEMBIE NI U3rOTOBJIEHUS OPTOUMIIJIAHTATOB, MOYKHO
pa3fe’auTh Ha TPU OCHOBHBIE TPYMIbl: OMOMHEPTHBIE (HEp)KaBEIOLas CTallb
METUITMHCKOTO Ha3HAYEHUS, XPOMOKOOAIBTOBBIH CIIJIaB), OMOTOJIEPAHTHEIE (TUTAH,
KapOOH), OMOaKTHBHBIE (KepaMHUKa, MOKPHITAasl CIOEM TUIPOKCHANATHTA; OKCHI
ATIOMHUHHUS C KEPAMUYECKUM IMOKPBITUEM ).

Haubonee  pacmpocTpaHeHHBIMH ~ MaTepHallaMd  JJIi  M3TOTOBJICHHUS
MUKPOHUMIUIAHTATOB SIBISIOTCS THUTAaH M HEpXkKaBelollas CTallb MEIUIMHCKOTO
Ha3HaueHUs. B Jureparype OTCYTCTBYET €JMHOE€ MHEHHE O IPEUMYIIECTBE
TUTAHOBBIX MHMKPOMMIUIAHTATOB HAJ MHUKPOBHHTAMU U3 HEPIXKABEIOLIEH CTalH.
OnHu aBTOpBI OTAAIOT MNPEANOYTEHUE MEPBBIM, MOTYEPKUBASI TMOJIOKUTEIbHbBIC
CBOWMCTBA THWTaHA: HE BBI3BIBACT AJUIEPTUUYECKUX PEAKUHUM; HMEET XOpOoLIue
MEXaHUYCCKUE XapaKTCPUCTHKH (JIETKHI, TPEeBOCXOAHAS COMPOTHBIIIEMOCTb
Harpy3kam); OOCCIIeUeHUE MpoIecca OCTCOMHTETPAUU MEXIY IMOBEPXHOCTHIO
MMIUIAHTAaTa M OKPYXKAIOWIEW €ro KOCTHOW TKaHblo. Jlpyrue wuccnemosarenu
OTMEYAOT NPEUMYLIECTBO MHUKPOMMILUIAHTATOB W3 HEP)KABEIOIIEH CTalu
BCJIEJICTBHE€ OTCYTCTBUSI OCTEOMHTETpPAllMM, YTO OOECIEeUUBAET MUHUMAIBHYIO
TPaBMaTHYHOCTH ITpOLIECCa yIAIEHUS MUKPOBHUHTA ITOCJIE 3aBEPIICHUS JICUEHHUS.

IHOKA3AHMUSA U TTPOTUBOINIOKA3ZAHUA K IPUMEHEHUIO
MUKPOUMIIJIAHTATOB
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IlokazaHusAMM K NPUMEHEHUIO MUKPOUMILIAHTATOB MPU OPTOJOHTUYECKOM
JICYCHUH SABIIAIOTCS AHOMAJIMU TMOJIOKEHHUS OTIEIbHBIX 3YOOB, 3yOHBIX PSIOB
U IIpUKyCa B CAaruTTaJIbHOM, BEPTUKAJIBHOM W TOPU3OHTAIBHOM IIJIOCKOCTSX.
OCHOBHBIMH BapHaHTaMU IPUMEHEHUS SIBISAIOTCS:

[Tepemetienne nepenHux 3y00B BEPXHEHN YEIIOCTH.
Koppekuus nepekpecTHOro npuKkyca.

Perpakius Bcero 3yOHOTrO psiaa.

Koppexkuus monsipos, pacnionoxxkeHHsix o II knaccey.
Koppekuus cpenneit Mexxpe31oBOr JTMHHH.

Crnydau ¢ aCHMMETPUYHBIM y/IalleHuEM 3yOO0B.
Hcnonb30BaHus MEXYETIOCTHON 371aCTUYECKON TATH.
Hopmanuzanum oceBoro rnoiaoxeHus: MoisipoB.
DOKCTpY3UU U UHTPY3UH 3yOO0B.

10 Hcnonp30BaHME MUKPOUMILIAHTATOB B JINHTBAJIBHOW OPTOIOHTHH.

11. 3akpeITHE MPOMEKYTKOB MpU OKKIIO3UHK | Kitacca.

12. JluctanpHOE ¥ ME3HAIBHOE TIEpeMeIeHre 3y00B.

13. Ckonp3samas mexanuka Il knacca.

14. OpromoHTHYECKOE JIEYEHHWE B KAyeCTBE MPEIBAPUTEIHHOIO JTamna
OpPTONEAUYECKOTO JICUCHHUS.

IIpornBonoka3anus ObIBAIOT OOIKE U MECTHBIE.

CoNoO~WNE

Oobugue npomueonoxkazanus:

— HaJIMYMe B aHaMHe3€e Yy MallMeHTa UMMYHOAepUIUTa,;

— IPUMEHEHHE CTEPOUJIOB;

— HapyIlICHHE CBEPTHIBAEMOCTH KPOBHU;

— DHJOKPUHHBIC 3a00JICBaHNUS;

— peBMaTHYeCcKue 3a00JICBaHMS;

— 3a00J1eBaHMUs KOCTHOM TKaHHU;

— IIUPPO3 TICUCHH;

— 1r00bIe 3a00JIEBaHUS B OCTPOM TIEPUOJIE WIIH X 00OCTPEHHE.

Mecmuble npOmMuUEONOKA3AHUA '

— OCTEOMUEIHT YETIOCTH;

— HEYJIOBJICTBOPUTEIbHAS TUTUEHA TTOJIOCTHU PTa;

— 3a00JIeBaHMsI TKAHEH TIEPUOJJOHTA B CTaIUA 0OOCTPECHHUS;

— TIpOBEJICHUE TIAIMEHTY JIY4eBOM Tepanuu B 00JIaCTH TOJIOBBI;

— nedeKT KOCTHOW TKaHW WIJIM €€ HEJAOCTAaTOYHAas TOJNIHHA B 00JacTh
BBEJICHUS UMILIAHTATA.

30HbBI YCTAHOBKHW MUKPOUMIIJIAHTATOB

[IpaBunibHBIA BBIOOP 00JIACTHM YCTAHOBKM MHUKPOUMILIAHTATA SIBIISIETCS
BOXKHEUIINM (PAKTOPOM B JOCTHXKCHUU TMOJIOKHUTEIBHBIX PE3YJIbTATOB JICUCHUS.
[Ipu BBIOOpE MecTa YCTaHOBKM HEOOXOJIMMO 3HATh BCE OCOOEHHOCTHM aHATOMUHU

COOTBETCTBYIOIIEH 30HBI, IOCKOJBKY HEyJaud NpPU BBEICHUM MUKPOBHUHTA
36



CBSI3aHBI,
B OCHOBHOM, C HEJOCTaTKOM 3HAHHM 00 OCOOCHHOCTSIX CIHM3UCTOM O00O0JI0YKHU
W THIE KOCTHOM TKaHW, a TaK)Ke aHATOMHHM KOpHEH 3yOOB M MX PacCIOJIOKEHUU
B AJIbBEOJIIPHON KOCTH.

K obGmactsam Hambosiee 4acTOW YCTAHOBKHM MUKPOMMIUIAHTATOB HA GE€pPXHEll
yenrwcmu (puc. 23) OTHOCSITCS:

— TPOCTpPAHCTBA B 00JIACTH KOpPHEH MEpPBOTO MOJISIpa C BECTHOYISIPHOU
U OpajJbHOM CTOPOHBI;

— 00J1aCTH aJICHTUU U TIOTEPH 3YOOB;

— 00J1aCTh CPEIUHHOTO HEOHOTO IITBA;

— oOpaiiieHHast BHU3 00J1acTh MepeHe HOCOBOM OCTH.

Ha nusicneit uentocmu MAKpOUMITIIAHTATHI Yallle BCETO YCTAaHABIIMBAIOT (pHC.
24):

— B NIPOCTPAHCTBE B OOJACTH KOpPHEW IMEPBOr0 MOJsApa C BECTUOYISPHOM
Y OpajJbHOM CTOPOHBI;

— obylacTH aICHTHH U TIOTepU 3y0OOB;

— PETPOMOJISIPHOM MPOCTPAHCTBE;

— JIaTepasibHO OT 00J1acTU cuM@u3a ¢ BeCTUOYISIPHON CTOPOHBI.

Maxilla
@® Zygomatic Buttress
@ SubANS
Alveolar Bone
® Facial Surface
@ Palatal Surface
Palatal Bone
@ Anterolateral
@ Parasagittal Midpalate
© Midpalatal Suture (Adults)

Puc. 23. 30HbI ycTaHOBKM MUKPOUMIUIAHTAaTOB Ha BEPXHEH YEIOCTH
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Mandible
@ Ascending Ramus .
- @ Retromolar Area
- ® External Obligue Ridge
Alveolar Bone
@ Facial Surface

©  lingualSurface
Q Symphysis

Puc. 24. 30HbI ycTaHOBKM MUKPOUMIUIAHTATOB Ha HU)KHEH YEITIOCTH

YCTPOMCTBO U MOPSAJIOK PABOTHI C MUKPOUMILITAHTATAMUA

YCTpOHCTBO M MOPAAOK pabOThl ¢ MUKPOUMILIAHTATAMH pPAacCMOTPHM Ha
npumepe MuKpoBuHTa Tomas (Dentaurum).

WNmmnantar (puc. 25) pa3paboraH Uis OCTCOMHTEIPUPOBAHHOIO BBEICHHUS

B BCPXHIOIO UJIKM HUKHIOKO YCIIOCTD.

Puc. 25. CTpoeHne MUKpOUMIUIAHTATA:
@ — TOJIOBKA; 6 — KPOMKA,; 6 — ILIECTUYTOJIbHOE COSUHEHNE; 2 — IIeiiKa; 0, e — pe3pda
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l'onoBka wummiantata (puc. 25, a) HUCHOJIB3yeTcd MJid Pa3sHOOOpa3HbIX
OpPTOJIOHTUYECKUX IpHcnocobieHnii. OHa uMeeT KpecTooOpa3HbId Ma3, KOTOPHIH
BBITIOJIHSIET T€ K€ (YyHKIMU, 4TO U ma3 Opekera. OpTomoHTHYECKas Jyra
MPUBS3BIBACTCS WM MIPUKIIEUBAETCA KaIuIe KOMIIO3UTA.

Kpomka ummuianrara (puc. 25, 6) npeaHazHadeHa JJisd JIETKOM U OBICTpOH
(uKcalMM K UMIUIAHTATy OPTOIOHTUYECKUX MPUCTIOCOOICHUH .

[lectuyronbHoEe coeauHeHue (pUC. 25, ) pacrojiaraeTcsi MeXJIy KpOMKOU
MMIUIaHTATa U MEeHKOoN 1 o0ecreunBaeT 0€30MacHbIN 3aXBaT MUKPOBUHTA BO BpEeMsI
YCTaHOBKH.

[leiika wmmnuantata (puc. 25, 2) MEXaHWYECKH OTIOJUPOBaHA IS
JOCTHXKEHUSI ONTUMAJIbHOM ajanTtalMd K JEecHEe, 4YTOOBbl MpeaynpeauTh ee
paszpaxxeHue
U HaKOIUIEHHE 3yOHBIX OTJIOKEHUH.

Pe3n0a ummnanTara (puc. 25, 0, €) CKOHCTPYUPOBaHA TAKUM 00pa30M, 4TO OHA
HE BBI3BIBACT HAIpPsHKEHUE B 00JIACTH KOHTAKTUPYIOIIEH ¢ HEeH KOCTHOW MAaccChl.
CneunanbHass o0OpaboOTKa MOBEPXHOCTU Pe3bObl UMIUIAHTATa TApPAHTUPYET €ro
JIETKO€ YAaJICHUE MOCIIE JICYCHUS.

[Topsok paboThl ¢ MUKPOUMILIAHTATOM BKJIFOUAET CJIETYIOLIUE ITAIbI:

1. IlpenBapuTenbHOE MIAHUPOBAHUE U MOJATOTOBKA.

2. BBenenune uMmIuiagrara.

3. OpTOIOHTHYECKOE JICUCHHE.

4. Y nanenue UMILJIaHTATA.

IlpexBapuTenbHOe IUIAHMPOBAHME M MOATOTOBKA. /[[1s yCHEUIHOro
JICYeHHUs] HEOOXOIUMO COCTaBUTH IMpeAoNepanuoHHbld 1maaH. OH BKJIIOYAeT
THIaTeNIbHOE 00cIeoBaHNe MaIlMeHTa M0 OOIIENPUHATON METOJIUKE, TTOCTAHOBKY
pa3BepHYTOr0 JUArHO3a W COCTaBJICHHE IIaHa JedyeHus. [larueHT nomkeH ObITh
JIETAIbHO TPOMH(DOPMUPOBAH O TMPOLEAYpPE W BO3MOMHBIX OCIIOKHEHHUSX.
[IpenonepainOHHbBIN TIJIaH BKIOYAET:

1. H3zyuenue penmeenogckoco cuumka. J{ns M3ydeHus CTPYKTYpPbl KOCTHOM
TKaHU B 30HE BBEACHHUS MUKPOMMIUIAHTATA, & TAKXKE C II€JIbI0 Hanbosee TOYHOTO
€ro MO3UIMOHUPOBAHUS, MPOBOIAUTCS BHYTPUPOTOBas peHTreHorpagus 3y0oB
W/WJIM OpTOMaHTOMOTpadus.

2. H3yuenue euncoeoul Mmodenu 3yOH020 paoa. W3rotaBamBaroTCs
JUArHOCTUYECKUE MOJIENN YENIOCTeH, Ha KOTOPBIX C IOMOIIBIO CHELHUATBHOIO
JoKatopa  MPOU3BOAAT  MpPEIBApUTENbHBIM  BBIOOp  MecTa  YCTaHOBKHU
MUKPOUMILIAHTaTa

(puc. 26).
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Puc. 26. Jloxarop ams BBIOOpa MECTa yCTAHOBKH MUKPOUMILIAHTATA

3. Onpeoenenue oonracmu esedenus umnianmama. O06JIaCTh U HAINPABICHUE
BBEJICHUS BHIOMPAETCS TaK, YTOOBI IOBPEKICHUE KOPHEH, HEPBOB U KPOBEHOCHBIX
cocynoB Obuto HEBO3MOXKHO. [l  Oombiieli  G€30MacHOCTH  KENaTeIbHO
MCITIOJIb30BaTh CHEIUAIbHBIN JokaTop. OH JACHCTBYET B Ka4eCTBE yKa3aTessl MecTa
BBEJICHUSA UWMIUIAHTaTa TMPU HENPEepbIBHOM 3yOHOM psge. Jlug  3toro
yJICP)KUBAIONIANA KOHEI[ JIOKaTopa (DUKCUPYETCS CUIMKOHOM, IUTACTMACcCOW WIIH
MIOXO0’KMM BPEMEHHBIM MaTEpPHAJIOM Ha KeBaTCIIBHOW MTOBEPXHOCTH 3y00B. B TO ke
BpeMsl OTIICYATOK Ha 3TOM MaTepHalie CIY)XKHUT OPHCHTHPOM TIpH IEepeHOCE
J0KaTopa B MOJIOCTh PTa.

Ha rumncoBoii Mojenu Tia3oK JIOKaTopa pacrojaraloT B MEKKOPHEBOM
npoMexyTke (puc. 27, a, 6). 3aTeM, OCyIIECTBUB MEPEHOC JIOKATOPa B IMOJIOCTH PTa,
MOJTYYaloT TPHUIEIIbHBIA CHUMOK (pHC. 27, 6). Eciu Ha peHTreHOBCKOM CHUMKE
BUJHO, YTO TJIa30K JIOKATOpa HAXOIUTCS B HUACATHLHOM IMOJIOKEHWUH, TO TIOCIE
NPOBEACHUS MECTHOM aHEeCTe3WMH TIEPeHOCHOW IabJOH YKJIaJbIBaeTcs B
TIepBOHAYAIHLHOE TIOJIOKEHUE B IMOJIOCTH pTa. Touka BBEIEHUSI OTMEYAETCS 30HI0M
WIH [TOJ00HBIM HHCTPYMEHTOM (pHc. 27, 2).

h A o o
/a

Puc. 27. Onpenenenrie 00nacTi BBECHUS UMILJIaHTaTa

BBeaenue uMILIaHTaTA:

1. [Ilposedenue mecmmuou anecmesuu 6 Heobxooumou obnacmu. B
3aBUCHUMOCTH OT OO0JacTH BBEJCHUS MHUKPOHUMIUIAHTaTa MOXKET IPOBOIUTHCS
anTIMKAIMOHHAS, HHPUIBTPAIMOHHAS JTUOO0 ITPOBOTHUKOBAS AaHECTE3HS.

2. Ycmanoska noxamopa na mecmo. Ilociae W3ydeHHS TUArHOCTHYCCKHUX
MOJICIICH YeTIOCTe U TMOJYyYCeHHS PEHTTEHOBCKOTO CHHUMKA C JIOKaTOPOM,
MTOCJICAHUN TIEPEHOCHUTCS B MOJOCTh PTa M (PUKCHUPYETCS Ha OKKIIO3HOHHOM
MTOBEPXHOCTH 3yOOB BPEMEHHBIM (DUKCUPYIOITUM MATCPHAIIOM.

3. Hanecenue mouxu 66ederusi (MOINCHO 30HOOM,).
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4. Ilepgpopayus msaexux mrarneu. Ipu momomu HHCTpyMeHTa (puc. 28, a) nis
MpOKoJa AecHbI (meppopaTopa) NpoBoAUTCA nepdopanys MITKUX TKaHEH B TOUKeE,
o0o3HaueHHOU paHee 30HIOM (puc. 28, 6). Heobxogumo yOoeauThCs, YTO MSTKUE
TKaHH Nep(OpPUPOBAHbI HA BCIO MIYOMHY 10 KOCTH.

Puc. 28. Tlepdoparust MATKUX TKaHEH:
a — VHCTPYMEHT JJIsl IPOKOJIa JIECHBI; 6 — nepgoparus

5. IMunomnoe ceeprenue. HeobXomumMo MpOCBEPIUTh MaJICHBKOE OTBEPCTHE
B TOBEPXHOCTH KOCTH KpyriabiM Oopom 1,0 (puc. 29). Drta Mepa ChayXuT
MOJIFOTOBKOM IMOJI TMHJIOTHOE CBEpPJCHHWE U JIeJIaeT BO3MOXHBIM TOYHOE
TIOCJIeTYIOIIEE CBEPIICHHUE.
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Puc. 29. TIpocBepnuBaHue MpeaBapUTEIBHOTO OTBEPCTUS C TOMOIIBIO 6opa

Br16op nmocnenyromux cBepi 3aBUCUT OT INIOTHOCTU KOCTH, B KOTOPYIO OyIeT
BBOJIUTHCSI UMITJIAHTAT, U 00JIACTH CBEPIICHUS:

— cepiio 1,0 ucnonb3yercs 11si TUIOTHOTO CBEPIICHUS HAa BEPXHEH YeMOCTH;

— cBepiio 1,1 ucnonb3yeTcss Ipu HU3KOW WJIM CPEIHEH IMJIOTHOCTH KOCTHOM
TKaHU;

— cBepiio 1,2 ucnonb3yeTcsi MpU BHICOKOUW UM CpeHEed TUIOTHOCTH KOCTHOM
TKaHU (HWKHSISI YSJTIOCTh M KOCTHASI TKAHb C BEIPAYKCHHBIM KOPTHUKAJIBHBIM CIIOEM ).

['myOuHa MUIOTHOTO CBEPJICHUS 3aBUCUT OT JIJTMHBI MMIUIAHTATa, KOTOPBIM
Oymer BBomuThCs. Kaxmoe mwioTHOe cBepiio umeeT mokpeithe 1IN, KoTtopoe
CIIy’)KHT MapKepoM JIJIs Co3TaHus Kanana riayouror 8 wiu 10 mm (puc. 30).

.Z |8 mm
S —— » : — ——

t mas*-a
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Puc. 30. ITunotHOE CBEPIIO C MapKepaMu TITyOHHBI CBEPIICHUS

[lunotHoe oTBepcTHE HEOOXOAMMO MPOCBEPIUTH MoJ yriom 90° k
MOBEPXHOCTH KOCTH. OntumanbHasg ckopocTh BpameHus 800 o0/muH,
MakcumanbHo — 1500 006/MHH, € BHEIIHUM OXJAXJCHHUEM CTEPUIbHBIM
OXJIQXKICHHBIM (PU3UOJOTHYECKUM pacTBOpoM (puc. 31).
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Puc. 31. [IpocBepiBaHue MUJIOTHOTO OTBEPCTUSI

6. Ycmanosxka umnaawmama. WVMmnnaHTaT HEOOXOJMMO M3BJICYbh U3
CTEpPUIIBHOTO CTEKJISIHHOTO KOHTEHHEpPa HEMOCPEICTBEHHO MEPE] BBECHHUEM.

I[Ipy mnmomomu cmnenuanbHOro  anganrtepa (puc. 32)  TPOBOIUTCS
MpEeBAPUTETLHOE BBUHUMBAHUE UMIIJIAHTATa B MUJIOTHOE OTBEPCTUE HECKOIBKUMHU
ITOBOPOTAMH IO YACOBOM CTPEIIKE.

Puc. 32. llpeasaputenpHas yCTaHOBKA HMIUTAHTATA C IOMOIIBIO ajanTepa

OxoHYaTeNIbHOE BBEICHUE UMILIAHTATA!

— BPYYHYIO: BBEJICHUEC MMIUIAHTATA C TIOMOIIBIO mepexomanuka (puc. 33, a),
py4HOro Kitoua (puc. 33, 6) Win KJItoua ¢ TOPK-KOHTpoJieM (puc. 33, 6).

— MEXaHWYECKU: BBEJEHHWE HMIUIAHTATa C TOMOIIBI0 TIEPEXOJHHKA TIOJ
YIII0BOM HakKoHEUHUK (puc. 33, 2).




Puc. 33. BBeienue UMIUIaHTaTa BPYUHYIO (@, 6, 6) 1 MEXaHHUYECKH (2)

OpTonoHTHYECKOe JiedeHHe BKJIIOYaeT (HUKCAIMI0O C  IOMOIIBIO
MUKPOUMIUTAHTaTa Pa3IUYHBIX CHJIOBBIX OJEMEHTOB B 3aBHCHMOCTH OT
KIIMHUYECKON CUTYyaIru (JyTH, 3aKphIBAIOIINE MPYKUHBI, S7TaCTHYCCKUE TIETTOYKH,
auraTypsl u ap.) (puc. 34-38).

NMmmmanTaT MOXHO HCIIOJIB30BaTh Cpa3y ke TMocie BBeacHus. Paza
3a)KMBJICHHS HEOOsI3aTeIbHA.

Puc. 34. Perpakius nepeiHero cerMeHTa:
a — B Havaje JedeHust; 6 — uepes 6 mecsues (/. Koy, 2006)

Puc. 36. Me3uanbHoe nepeMerieHne 00KOBbIX 3y0OB:
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a — 5o nepemernenus; 6 — nocie nepemenienus (. Koym, 2006)

Puc. 37. IHTpy3Hst MOJISIPOB:
a — 1o nepemenieHust; 6 — nocie nepemernienus (. Koym, 2006)

Puc. 38. UHTpYy3Us pe3IoB:
a — no nedenusi; 6 — nocne uatpysuu (/1. Koym, 2006)

Yinanenue UMILUIAHTATA IPOBOJUTCA NOJ MECTHOM aHecTe3uer. [lepen stum
HEOOXOIUMO CHSTh BCE CHJIOBBIE DJIEMEHTHL. VMIMIUIaHTAaT MOXHO YIalWUTh C
MOMOIIBID PYYHOIO MepexogHuka. I[IoBOpoTOM NPOTHB YaCOBOM CTPEIIKH
paciiaThlBalOT M TIOJIHOCTBIO BBIKPYYHBAIOT HMIUIAaHTaT. PaHa He TtpeOyer
CIIEUAIBHOTO YXOJa W TOJHOCTBIO 32)KMBA€T B TECUCHUE KOPOTKOrO IMEPUOJA
BPEMECHU.

BO3MOXHBIE OCJTO’)KHEHUA ITPU IIPUMEHEHUA
MUKPOUMIIJIAHTATOB

B03MOXHBIMH ~ OCIIO)KHEHUSIMH ~ UMIUIAHTAlUM MOTYT OBITh IOJIOMKA,
MOJBM)KHOCTh M OTTOPKEHHWE MHUKPOMMIUIAHTATOB, a TaKXe IOBPEXKICHUE
NEepUOOHTa 3yO0B M pa3BUTHE HHPEKIMOHHOTO BOCHAIMTEIHHOTO MPOIEcca.

[ToIOMKM MHMKPOMMILIAHTATOB BO3HUKAIOT MPU MX YCTAHOBKE M YJAJCHHH,
MO3TOMY CJEeAYyeT COOII0AaTh OCTOPOXKHOCTh M KOHTPOJIMPOBATH YCHUIIME MpU
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BpalllcHUM UMIUIaHTaTa. Kak mpaBWiIO, OJIOMKH HMMEIOT MECTO IMPU YCTAaHOBKE
MHUKPOUMILUIAHTATOB B IUIOTHOM KOPTHUKAJIBbHOM CJO€ aJbBEOJISIPHOTO OTPOCTKA
HIDKHEW YeNIOCTH, B PETPOMOJISIPHBIX OO0JIACTSX, Telie HWXKHEH 4YeTocTd |
CKYJIOBOM OTPOCTKE BEpXHEW uemocTu. Ecam B mpoumecce  yCTaHOBKHU
MUKPOUMIUIAHTaTa BO3HUKAET HEOOXOJUMOCTh B JIOMOJHUTEIBHOM YCUJIUU TPH
BBUHUYHUBAHUU

B KOCTbh, UMIUIAHTAT CJIEAYET M3BJIE€Yb U AKKypPaTHO PACIIMPUTh KOCTHBIA KaHal
HarpasJsitonieil ppe3oil, a 3aTeM CHOBAa YCTaHOBUTH B PACIIMPEHHOE OTBEPCTHE.

[IpoHUKHOBEHWE  MHMKpPOMMIUIAHTATOB B  MEPUOJAOHTAIBHYIO  IIEJIb
COMNPOBOXKJAETCSI TOCTOSSHHBIMU OOJIAIMU WM OOJIIMM TIpU KEBaHMHM. B Takux
CiIyyasx
MUKPOUMIUIAHTAT YAAISIOT U U3MEHSIOT €r0 pacioioKeHue.

[TogBM)KHOCTH MUKPOMMIUIAHTATOB BO3HHMKAET KpaitHe penko. Haumboinee
BEPOSITHON MPUYUHON TOJBUXKHOCTU sBJIsieTCS (popMupoBaHue 0oJiee MIUPOKOTO
OTBEPCTHUS, YEM ATO MPEIO0JIAraNoch MPU BEIOPAHHOM pa3Mepe MUIOTHOTO CBEpIia
3a CUeT BBICOKOM CKOPOCTH BpalllCHUsI HAKOHEUYHUKA U HEMTPABUIILHOI'O HAKJIOHA €TO
OCH.

NudexmonHbie 0CI0KHEHHS TaK)KE€ BOSHUKAIOT JOCTATOYHO PEJIKO, OJHAKO
MUKPOUMILIAHTAThl, BHEAPEHHBIE B KOCTb HWIXKHEM YEIIOCTH, MOTYT CTaTh
NPUYMHOW Pa3BUTHUSI BOCHAJIUTEIBHOTO Mpouecca. s npeaynpexacHus oTeka u
BOCHAJICHUs CIEAyeT 0o0patuTth 0co0Oe BHHMAaHHME Ha TO, 4TOOBI B Ipoliecce
npenapupoBaHusi KOCTHOTO KaHaja HE HAHECTH JONOJHUTEIbHYIO TPABMY MSITKUM
TKaHSIM KpYTJIbIM OOpOM M MHJIOTHBIM cBepiioM. Kpome TOro, mamueHTy MOXKHO
Ha3HAYUTh AHTUOMOTUKU M TPOKOHTPOJIUPOBATH MPOLECC 3aKUBJICHHS MSTKUX
TKaHel B TeueHue 3—4 nHeil nociie yCTaHOBKM MUKPOUMILIAHTATA.

[IpuMeHeHne OPTOJOHTUYECKUX MUHUHUMIUIAHTATOB [JIi OMNOpPbl — 3TO
KaueCTBCHHBIN IIIar, TO3BOJUBIIMKA yOpaTh TpeTtuid 3akoH HeroToHa U3
IUIaHUpOBaHUsA JieyeHusa. Kpome TOro, HCHOJb30BAHHE MHUHUUMILIAHTATOB
NO3BOJISIET MNPOBOJAWUTH B  psie  KIMHUYECKUX CJIydyaeB, B  MPOLLIOM
NPEIoNaraiux 00s3aTeIbHOE XUPYPTrHYECKOE BMEIIATENbCTBO, OOBIYHOE
OPTOJIOHTHYECKOE JICUCHUE C YIATICHUEM.
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