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Methods of anesthesia in Ancient and Medieval times




The feeling of pain to a certain extent is a blessing for a living organism, an outpost that signals danger. "Pain
is the watchdog of health," they said in ancient Greece. Charles Sherrington, an English physiologist, wrote that pain is
normally appropriate.

The discovery of effective methods of pain relief was preceded by a centuries-old period of search for
effective drugs that relieve pain. There is reason to believe that people began to make efforts in this direction in the
very distant past. Information that has come down to us from Ancient Egypt suggests that attempts at anesthesia were
made as early as 3-5 millennia BC. The XV century BC left us written evidence of the use of painkillers (the Ebers
papyrus). The history of medicine testifies to the use of some painkillers in Ancient Egypt, Ancientindia, Ancient
China, and the Middle East for several thousandyears BC. Historical materials onpain management methods in Ancient
Greece and Ancient Rome are more complete.

Most of the painkillers used at that time were based on infusions and decoctions of plants, among which poppy,
mandrake, datura, and Indian hemp occupied an important place. The most powerful analgesic effect was exerted by
thosethat included opium. In Ancient China and India. In the XVV-XII1 centuries BC, ethyl alcohol was first used.

Due to the fact that somecomponents of painkillers manufactured at that time had a rather high toxicity and
were dosed randomly, their intake was unsafe. In addition, this kind of medicine was often made and offered to
patients by people who were completely ignorant of medicine. However, with severe pain, many were forced to resort
to these means.

The Middle Ages gave rise to the idea of both general and local anesthesia. However, some techniques and
methods of those times cannot be considered seriously from today's positions. They can even be called curious — if it
were not about human health. For example, the "method of general anesthesia” by hitting a heavy object on the head
was widespread. As a result of concussion, the patient fell into unconsciousness and remained indifferent to the
manipulations of the surgeon. Fortunately, this method has not been widely adopted. In the Middle Ages, the idea of
rectal anesthesia arose — tobacco enemas. In the Middle Ages, some surgeonsresorted to physical methods such as
cooling the weaver to reduce pain during surgery. The analgesic effect of cooling is first mentioned by the great
scientist-doctor of the East of the X-XI centuries. Abu Ali Ibn Sina (Avicenna). He recommended applying pieces of
ice to the site of the upcoming operation and only then making "incisions and burning". Ambroise Pare, who is called
the father of surgery, made a great contribution to the history of pain management. In particular, Pare used tug-of-war
for operations with a tourniquet. In Russia of past centuries, herbs with intoxicating and analgesic effects were used-
mandrake, opium, Indian hemp, etc. Naturally, the analgesic effect of all such drugs was negligible, and only the skill
of surgeons who performed rather complex operations with unprecedented speed allowed patients to stay alive. "What
causes pain should be in them for the shortest possible time, and this will be when the section is performed soon,"
Hippocrates said in the fifth century BC. And the situation in principle did not change until the middle of the
nineteenth century. Only the virtuoso technique and speed in the work saved the situation. It is known that surgeons
performed hip amputation in 3-4 minutes, high cross-section of the bladder in 2 minutes, breast removal in 1.5
minutes, bone-plastic amputation of the lower leg in 8 minutes. However, due to the lack of anesthesia, even the
surgeon’s virtuoso technique helped out only in some cases. "A surgeon's knife and pain are inseparable! To make
operations painless is a dream that will never come true! * - said the famous French surgeon A. Velnya at the end of
the XVII century. Nineteenth-century surgery seemed to have reached a dead end. It was necessary to develop

effective methods of pain management.

Development of modern pain management methods

Discovery of effective pain management tools and methods



The real prerequisites for the development of effective methodsof anesthesia began to develop at the end of the
XVIII century. Theintensive development of the natural sciences, especially chemistry and physics, was crucial. Among
the many discoveries of that period was the production of pure oxygen(Priestley and Scheele, 1771) and nitrous oxide
(Priestley, 1772). In 1800. Devi published the results of a thorough study of the physicochemical and some other
properties of nitrous oxide. In 1818, Faraday reported similar data for diethyl ether. Both researchers found a peculiar
intoxicating and sensitivity-suppressing effect of nitrous oxide and ether vapors. Devi, while experiencing nitrous
oxide, observed euphoria and the appearance of pleasantvisions, which were often accompanied by laughter. This gave
him reason tocall nitrous oxide a laughing gas. Devi and Faraday, in their workspresenting the results of the study of
nitrous oxide and diethyl ether, respectively, pointed out the possibility of using them for the purpose of anesthesia
during operations. Even more categorical conclusions in this regard were made in 1824 by Hickman, who thoroughly
studied the narcotic effect of nitrous oxide, diethyl ether and carbon dioxide. In 1828, he wrote:: "The destruction of
sensitivity is possible through the methodical inhalation of known gases and, thus, the most sensitive and most

dangerous operations can be performed withoutpain®. " Unfortunately, the Paris Academy of Sciences, where Hickman
applied for this proposal, did not show interest in the results of his research.

The first operation under ether anesthesia was performed in 1842 by the American surgeon Long. Then, for
several years, he accumulated observations without reporting them to the medical community.

In 1844, independently of Long, the American dentist G. Wells used the inhalation of nitrous oxide for the
purpose of anesthesia. Convinced of the effectiveness of this method of analgesia, he decided to report his
discovery to surgeons.Boston, which at that time was a major medical center in America. He turned to the
famous Boston surgeon Warren with a proposal to perform a tooth extraction in the presence of doctors and students.
The demonstration was unsuccessful: laughing gas went into the audience, the patient screamed in pain, and the
audience was very happy, intoxicated with nitrous oxide fumes. G. Wells committed suicide a few days before the
medical society in Paris recognized him as the honor of discovering an anesthetic substance. At Harvard, after his
death, a monument was erected with the inscription: "Horace Wells, who discovered anesthesia."

Two years after the failure that befell Wells, his student dentist MorTon, with the participation of chemist
Jackson, used diethyl ether vapors for the purpose of anesthesia. The desired result was soon achieved. In the
samesurgical clinic in Boston, on October 16, 1846, ether anesthesia was successfully demonstrated. This date
was the starting point in the history of general anesthesia.

The discovery of anesthesia, which turned out to be a very effective methodof surgical anesthesia, aroused
wide interest among surgeons all over the world. Very quickly, skepticism about the possibility of painless
surgicalinterventions disappeared. Soon anesthesia received universal recognition and was appreciated.

In our country, the first operation under ether anesthesia was performed on February 7, 1847, by
Professor F. I. Inozemtsev of Moscow University. Afew years later, the method was used just as successfully
by N. I. Pirogov in St. Petersburg. Then a number of other major Russian surgeons began to apply anesthesia.
A great deal of research and propaganda in our countrywas carried out by the anesthesia committees established
shortly after its opening. The most representativeand influential among them was Moskovsky, which was headed
by Professor A.M. Filamofitsky. The result of generalizing the first experience of using ether anesthesia in a clinic
and in an experiment was two monographs publishedin 1847. The author of one of them (“Practical and
physiological studies on etiology"”) was N. I. Pirogov. The book was published inFrench for the benefit of both
Russian and WesternEuropean readers. The second monograph ("On the use of sulfur ether vapors in operative

medicine™) was written by N. V. Maklakov.




The greatest contribution to the study of ether anesthesia at the stage of its development, and later when
chloroform anesthesia was introduced into practice, was made by N. I. Pirogov. In this regard, V. Robinson, the
author of one of the most informative books on the history of surgical anesthesia, wrote in 1945:: "Many
painkillerswere mediocre. As a resultcoyuaitasixo6crosof random circumstances, they had a hand in this
discovery. Their quarrels and petty jealousies left an unpleasant mark on science. But there are also figures of a
larger scale who participated in this discovery, and among them the most important Person and researcher should
be considered first of all N. I. Pirogov."

How deliberately worked a N. I. Pirogov in this area, evidenced by the fact that a year after the opening
of the anesthesia he also mentioned monographs, and has published articles "observation on the action of ether
vapour as a pain reliever in surgical operations” and "Practical and physiological observations on the action
of the vapour of ether in the animal's body". In addition, the" Report on a trip to the Caucasus", written
also in 1847, there is a large and interesting section "Anesthesia on the battlefield and in hospitals”.

After the first use in patients, N. I. Pirogov gave the following assessment of ether anesthesia:"Ether vapor
is really a great tool, whichin a certain respect can give a completely new directionto the development of all surgery."”
Giving such a description of the method, he was one of the first to draw the attention of surgeons to other complications
that can occurduring anesthesia. N. I. Pirogov undertook a special study in order to find a more effective and safe
method of anesthesia. In particular, he tested the effect of ether vapors when they were injected directly into the trachea,
blood, and gastrointestinal tract. His proposed method of rectal anesthesia with ether was widely recognized in
subsequent years, and many surgeons successfully used it in practice.

In 1847, Simpson successfullytested chloroform as a narcotic. Surgeons ' interest in the latter grew rapidly, and

for many years chloroform became the main anesthetic, replacing diethyl ether in the secondplace.
In addition to N. I. Pirgov, many surgeons of our country made a significant contribution to the study of ether and
chloroform anesthesia and the introduction of these drugs into wide practice in the first decades after their development. A.
M. Filamofitsky, F. I. Inozemtsev, A. I. Pol, T. L. Vanzetti, and V. A. Karavaev were particularly active in this
area.

From foreign doctors to study, improve and promote methods of anesthesia in the second half of the XIX
century. D. Snow did a lot. He was the first person to devote his entire careerto surgical anesthesia after the discovery of
anesthesia. He consistently defended the need to specializethis type of medical care. His works contributedto the further

improvement of anaesthetic support for operations.

Search for other painkillers and methods

After the discovery of the narcotic properties of diethyl ether and chloroform, an active search for other drugs
that have an analgesiceffect began. In 1863, the attention of surgeons was again drawn to nitrous oxide. Colton, whose
experiments at one time gave Wells the idea of using nitrous oxide for pain relief, organized in London an association
of dentists who used this gas in dental practice. However, even in this area, nitrous oxide was used relatively rarely.
Its widespread introductioninto surgical practice began in 1868, when Andrew proposed inhalingnitrous oxide mixed
with oxygen. In our country, S. K. Klikovich was the first to systematically apply and study nitrous oxide, and the result
of his work with this anesthetic was his dissertation in 1881.

In 1895, chloroethyl anesthesia entered surgical practice.Some surgeons have used chloroethyl mixed with
chloroform, ether, orboth simultaneously.

The last decades of the XIX century were marked by the emergence of fundamentallynew means and methods of
surgical anesthesia. The first step in this direction was the discovery by V. K. Anrep in 1879 and Koller in 1884 of the

localanesthetic effect of cocaine. Based on its application, methods of terminal and infiltration local anesthesia were



developed. A significant obstacle to the widespread introduction of local anesthesia at that time was the high
toxicity of cocaine.

In 1898, Vir introduced a solution of cocaine into the subarachnoid space, and for the first time performed one of
the variants of regional anesthesia, whichlater became known as spinal anesthesia. Among Russiansurgeons, Ya. B.
Zeldovich was the first to report on his experience with spinal anesthesia in 1900.

The emergence of effective methods of anesthesia along with the implementation of the theory of antiseptics
and asepsis in practice, as N. I. Pirogov suggested, opened up wide opportunities for surgeons. In the second half of the
nineteenth century, surgery achieved greater success than in many previouscenturies. During the development of
surgery, as more complex operations were mastered, the requirements for anesthesia support increased.

In 1902, N. P. Kravkov, a professor at the Military Medical Academy, suggestedperforming anesthesia with the
help of hedonal, which is aninjectable agent. For the first time, this remedy was tested inthe surgical clinic of the
Academy, which was headed by Professor S. P. Fedorov. First, gedonal, administered parenterally, was
supplemented by inhalation of chloroform (1903), and then (1909) it was used in our country without a combination
with other narcotic drugs. This fundamentally new method of anesthesia turnedout to be very effective. It is associated
with the first stage on the way to introducing non-inhaled anesthesia into practice. In 1926, Gedonal was replaced by
Avertin. In 1927, an attempt was made to use Pernodctone, the first barbituric drug, for intravenous anesthesia.

The most significant success in the development of non — inhalation generalanesthesia is associated with the
appearance of barbituric acid derivatives-sodium evipan (1932) and thiopental sodium (1934). These two barbiturates
were highly regarded in the 30s and 40sand for many years were the main non-inhalation general anesthetics. I. S.
Zhorov made a great contribution to the study and implementation of barbituric anesthesia in our country.

During the period under review, the search for new inhaledanesthetics continued unabated. In 1922, ethylene

and acetylene were tested in clinical conditions. As a result, the possibility of using them in practice was
recognized. In 1934, they were replaced by cyclopropane, which was similar in chemical structure and had significant
advantages overethylene and acetylene. In the same year, trichloroethylene was used for the first time in a clinical setting.
An important contribution to the development of anaesthesiology at that time wasWaters ' proposal to include a carbon
dioxide scavenger in the respiratory circuit of inhaled anaesthetic devices.
Thus, the first decades of the XX century were marked by a significant expansion of the arsenal of tools for general
anesthesia and furtherimprovement of the method of its implementation. Despite this, anesthesia remained far from
safe, especially when it was often practiced at that time by secondary medical personnel who did not have special
training. The fear of complications during anesthesia of patients prompted many surgeons to use local anesthesia
more widely. After novocaine was synthesized(1905), which is several times less toxic than cocaine, the possibility of
successful use of infiltration and conduction anesthesia increased significantly. Rapidly accumulating experience has
shown that under local anesthesia, it is possible to perform not only small, but also medium-sized operations in
terms of volume and complexity, including almost all interventions on the abdominal organs.

During the period under review, there were more and more supporters of the widespread use of local anesthesia
among Russian surgeons. The method began to be systematically described in surgical journals, and monographs
devoted to it appeared. The author of the first Russian monograph on local anesthesia was A. F. Berdyaev (1912).
The second book, published in 1926 under the title "Local anesthesia in surgery", was a substantial practical guide
for that time. Its authors were V. A. Shaak and L. A. Andreev.

The main method of local anesthesia in our countryhas become infiltration anesthesia, which is the simplest and
most affordable.The spread of this method was largely promoted by A.V. Vishnevsky, who developedan original

technique of infiltration anesthesia, whichis based on the introduction of a large amount of 0.25% novocaine solution,



creating a tight stroke in the corresponding closed fascial spaces, and thus ensuring wide contact of the anesthetic
withthe neurovascular pathways in the surgical area.

In addition to infiltration anesthesia, there is a growing interestin conducting and spinal anesthesia. In a
number of clinics in our country and abroad, these methods have been highly appreciated. A great contribution to the
development and promotion ofconducting anesthesia belongs to the well-known Russiansurgeon V. F. Voino-Yasenetsky,
who studied the method for many years and presented themain results of his work in 1915 in his doctoral dissertation.
Indications for the use of spinal anesthesia were also consistently expanded. Among the Soviet surgeons who attached
great importance to this method, we should single out S. S. Yudin. His monograph (1925), based on extensive
personal experience, contributed to the wider use of spinal anesthesia in our country.

In the 20s and 30s, the difference inthe approach to anaesthetic support for operations of Soviet and most
foreign surgeons was clearly manifested. While local infiltration anesthesia became the predominant method in our
country, surgeons in Western Europe and the United States preferred general anesthesia for medium-and large-volume
operations, which involved specially trained medical personnel. These features in the approach to the choice of anesthesia
persisted during the Second World War.

The emergence of anesthesiology as a new specialty.

The need for a new specialty.

After the war, the problem of anaesthetic support for operations became particularly important and acute:
Without solving this problem, the development of surgery, especially its new complex sections, turned out to be
impossible. By that time, it became obvious that the current approach,which involves only the elimination of pain, does
not provide adequate safety for many surgical interventions, and practical experience associated with mastering a
number of complex operations on vital organs indicated theneed for special measures to prevent dangerous functional
disorders. First of all, this applied to the respiratory and circulatory systems.Consequently, the progress of surgery
required a fundamentally new approach toensuring the safety of operations. This was the main prerequisite for the
formationof anesthesiology as a special branch of clinical medicine.

The process of formation of anesthesiology was not easy. At the first stage, it developed most intensively in the
United Kingdom and the United States, since there the specialization of doctors and secondary medical personnel in the
field of surgical anesthesia began in the pre-war period. In othercountries, including our own, the training of personnel
and the organization and staffing of anesthesiology developed in the first post-war decades.

One of the main tasks that then had to be solved in connection withthe anesthetic support of a number of
complex operations that were being mastered, inparticular thoracic and neurosurgical, was to perform artificial lung
ventilation (AVL) during them. To this end, efforts werefocused on improving the endotracheal method of general
anesthesia. The successful solution of the problem was largely facilitated by the use of an open library.Griffiths and
Johnson in 1942. the possibility of using curare to achieve muscle relaxation with the shutdown of spontaneous
respiration. In our country, the endotracheal method began to be used in 1946. In 1948, the first Russian
monograph devoted to this methodwas published— "Intratracheal anesthesia in thoracic surgery”. Its authors, M. S.
Grigorievand M. N. Anichkov, summarized the two-year experience of using the method in the clinicMilitary Medical
Academy named after S. M. Kirov, which was headed by P. A.Kuriyanov. E. N. Meshalkin's book "Technique of intra-
tracheal anesthesia” was published in 1953.M. S. Grigoriev and M. N. Anichkov were also pioneers of the use of
muscle relaxants against the background of endotracheal anesthesia in our country. They wrote the first Russian
monograph on muscle relaxants "Curareand curare-like drugs in surgery”, published in 1957.

In the 1950s, it became obvious to most surgeons in our country that the safety of performing large

operations largely dependson their anesthetic support. This was a very important factor that stimulated the formation and



development of Russian anesthesiology. The doctors involved in general anesthesia at that time becamespecialists in this
field. In our country, as in Western Europe and the United States, there is a question of officially recognizing
anesthesiology asa clinical discipline, and the anesthesiologist as a specialist of a special profile.

In the Soviet Union, this issue was first thoroughly discussed in 1952 at the Fifth Plenum of the Board
of the All-Union Scientific Society of Surgeons. S. S. Girgolav, who chaired the final sessionof the plenum,
expressed the opinion of the majority of its participants: "We are witnessing thebirth of a new science, and it is time to
recognize that there is another branch that was born out of surgery."

The significant dependence of the further development of surgery on the achievements of anesthesiology and
the professional level of anesthesiologists encouraged many major surgeons to actively participate in the training of
specialists andresearch work. P. A. Kupriyanov, A. N. Bakulev, I. S. Zhorov, E. N. Meshalkin, B. V. Petrovsky and
some other surgeons have done a lot in this regard. In 1956-1957, training of anesthesiologists was started in clinics
run by P. A. Kupriyanovand A. N. Bakulev. In 1958, atthe initiative of P. A. Kupriyanov, the Department of
Anesthesiology was established at the Kirov Military Medical Academy. Somewhat later, similar departments were
organized in a number of institutes for advanced training of doctors.

At the departments and research laboratories of anesthesiology of the leading research institutes of surgery,
research work was launched. At the scientific surgical societies of Moscow, LeninGrad, Kiev and other large cities,
anaesthetic sections were established, which later turned into independent scientific societies.

The process of formation and formation of anesthesiology as anindependent branch of medicine in the 50s and
60s was accompanied by the creationof national scientific societies of anesthesiology and the organization of an
International Federation of them, which developed an active activity. It has manifested itself, in particular, in the
organization of congresses, symposia, scientific conferences, and international courses for the training and
improvement ofanesthesiologists. Along with this, the publication of manuals, monographs and journals devoted to
anesthesiology has significantly expanded.

In our country in the period books were published by E. N. Meshalkin V. P. Smol "Modern
inhalation anesthesia” (1959), V. Winegradova and P. K. Dyachenko — "fundamentals of clinical anesthesiology"
(1961) and "Private hospitals" (1962), I. S. Zhorov — "General anesthesia” (1963), E. A. Damir G. V. Gulyaev —
"fundamentals of practical anesthesia™ (1967). In 1961, the journal "Experimental Surgery "was transformed into
the journal"Experimental Surgery and Anesthesiology”. In June 1966, the All-Union Constituent Conference of
Anesthesiologists was held in Moscow, which decided to organize the All-Union Scientific Society
ofAnaesthesiologists and Resuscitators.

The rapid progress of anesthesiology at an early stage of its development, in addition to the increasing demands
of surgery, was facilitated by the achievementsof theoretical medicine. This primarily applies to physiology,
pathological physiology, pharmacology, and biochemistry. The knowledge accumulated in these areas has proved to be
very important in solving practical problems of ensuring the safety of large surgical interventions. This made it possible
to significantly enrich the content of clinical anesthesiology in a short periodof time and contributed to a wider
recognition of its importance. The development and production of new technical equipment — inhalation anesthesia
and mechanical ventilation devices, controland diagnostic and laboratory devices - had a positive impact on the

development of anesthesiology.

Discovery of new methods of anesthesia as an achievement of anesthesiology
Modern anesthesiology was formed in the context of a consistent deepening of ideas about the nature and
mechanism of the formation of body reactions to extreme impacts and, above all, to severe trauma. The results of

studying the nature of reflex and humoral responses to injury, in turn, contributed to the search for more effective means



of preventing adverse manifestations of this reaction, and created prerequisites for the successful development of the
theory of general anesthesia in general. Thanks to the research of N. Labori and P. G. Yugenar (1966), along with
anesthesia and myorelaxation, neurovegetative blockade became an important component of anesthetic support for
large operations. The neurolytic mixture proposed for this purpose consisted mainly of phenothiazine-type
preparations.

CymecTBeHHOE3HaUCHIEBHOBOMHAITpaBIcHUHCOBepiieHcTBOBanusoo0eiiGanglioblockers, introduced into
practice in the 1950s, have gained significant importance in the new direction of improving general anesthesia. Their
rational use made it possible not only to significantly increasethe inhibition of the autonomic nervous system response to
surgical trauma, but also to provide artificial hypotension, if necessary.

The period under review also includes the development and introduction of artificial hypothermia (1951-
1955). In fact, artificial hypothermia has become another complex componentof anaesthetic care. Its use was intended
for the prevention ofhypoxic damage to the central nervous system (CNS), mainly in complexopen-heart surgery. In
the process of studying and mastering the method, the general anaesthetic effect of hypothermia was
elucidateddepending on the depth of brain cooling and the optimal anaesthetictactic was determined, excluding the
body's reaction to cold.

The rapid growth in the arsenal of pharmacological agents intended for general anesthesia has largely
contributed to the expansion of opportunities in the field of anesthetic support for operations. In particular, new drugs
for that time were ftorotan (1956), viadril (1955), drugs forneuroleptanalgesia (1959), methoxyflurane (1959), sodium
oxybutyrate (1960), propanidide (1964), ketamine (1965).

As the number of anaesthetists increased andthe anaesthetic support for operations became a specialized type of
medical care, the effectiveness and safety of general anaesthesia consistently increased, which was supported by an
expanding choice of pharmacological agents and improved technical support. The result was a rapid expansion of
indications for general anesthesia. In our country, this processwas particularly intensive, since by the beginning of it,
about 90% of operations were performed under local anesthesia. In a relatively short period of time, general and local
anesthesia reached a ratio of 1:1. In the 70s, the growth rate of general anesthesia slowed down. At the same time,
interest in regional anesthesia has increased. Most of the attention was drawn to epidural and conduction anesthesia.
The well-known advantages of these methods and their mastery inperfection have created prerequisites for their wider
implementation in practice. The appearance of new, more effective local anesthetics(xicaine, trimecaine,
bupivacaine, etc.) was also important.

In the development of anesthesiology, especially in the 60s, there was another important trend. It was
expressed in a rapprochement with resuscitation. During that period, which was characterized by the development of
clinical resuscitation, itbecame clear that anesthesiologists were the most qualified doctors in all fields to solve its
practical and scientific problems. This led to their involvement in intensive care, first for patients after surgery, and then
for other categories of patients and victims. This situation should be recognized as quite natural. It is explained by the
fact that anesthesiology and resuscitation have much in common in the theoretical foundations, in the content, as well
as in themeans and methods of influencing the patient's body. The positive experienceof anesthesiologists ' participation
in resuscitation care was so positivethat on August 19, 1969, the Minister of Health of the USSR issuedDecree No.
605 "On improving the Anesthesiology and Resuscitation service in the country”, according to which
anesthesiology departments were transformed into departments of anesthesiology and resuscitation, and
anesthesiologists became anesthesiologists-resuscitators.

The organizational and staff changes provided for by the order have caused the need to improve the training of

specialists, improve theirprofessional level in accordance with the more complex tasks.



In this regard, the educational and research centers created in our country during the formation
ofanesthesiology, headed by leading specialists, were supplemented with a number of new departments of
anesthesiology and resuscitation.At the same time, work was carried out aimed at improving the staffing,
organizational and material support of anesthesiological care, which made it possible to bring domestic anesthesiology
to the level of modern requirements.

Thus, anesthesiology has gone through a difficult path of development. The first extremely important milestone
on this path was the discovery of anesthesia. However, the last decades have been the most fruitful in improving the
anaesthetic support of surgical interventions, which were marked by the formation and intensive development of
anaesthesiology as an independent branch of clinical medicine

DEFINITION OF PAIN

Pain is definedas " an unpleasant sensation and emotional experience associated with existing or potential tissue
damage, or experienced at the time of this damage." Between the site of injury and the moment of pain perception
lies a whole series of complex electrochemical phenomena, united by the term "nociception”.Nociception involves

four physiological processes (Figure 2-1).

1. Transduction is a process in which a damaging effect is transformed into electrical activity at the endingsof
sensitive nerves.

2. Transmission is the transmission of the resulting impulses through the systemof sensitive nerves. The
neural pathways that providetransmission are formed from three components:: 1) primary sensitive afferent
neuron extending to the spinal cord; 2) ascendingintermediate neuron extending from the spinal cord to the
brain stem and thalamus; 3) thalamocortical projections.

3. Modulation is the process by which nociceptive transmission is modified under the influence of neural
influences.

The above processes are mechanical in nature and do notdiffer from the processes underlying any other type of
perception. They are one of the components of sensory-discriminative aspectsof pain.

4. Perception is the final process in whichtransduction, transmission, and modulation interact with
individualphysiological characteristics of the individual to create the final subjective emotional sensation that

we perceive as pain.

The sensation that we call pain always carries with it a clear displeasure and a desire to avoid it. These

characteristics are an integral component of pain sensation and are designated as its active-motivational aspect.

Perception
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Figure 2-1. The four physiological processes that make up nociception are: transduction,transmission, modulation,
and perception.

Sensitisation and hypersensitivity
The true mechanisms by which the damaging effect is transformed into electrical impulses transmitted along nerve
fibers are still unclear. Probably, different stimuli are transformed by different mechanisms, since the response
threshold is different for mechanical and temperature stimuli even in one nociceptor.
Lewis described the characteristic changes that occur after skin damage and are known as the triple reaction: 1)
intensive vasodilation; 2) local edema (blister); 3) subsequent vasodilation in the circumference of the site of
irritation (inflammation). The subject of the study notes a decrease in the threshold of sensitivity to non-damaging
effects (hyperalgesia), a decrease in the threshold to damaging effects, and an increase in pain in response to
damaging irritation (primary hyperalgesia) applied in the affected area. These disorders quickly spread to
neighboring areas that were not stimulated (secondaryhyperalgesia).
Hyperalgesia related to the subject's reaction should not be confused with sensitization, which is a reaction of
nociceptive afferent fibers.
Specific mechanisms of primary hyperalgesia do not exclude sensitization of C-PMN, which can be observed in
the area of damage and can lead to the phenomenon of thermal hyperalgesia. The mechanism of this
phenomenon, apparently, is not the same in different tissues. On the smooth skin of the hands, primary
hyperalgesia occurs due to the mechanismsof MVP sensitization.
Mechanical hyperalgesia cannot be explained by nociceptor sensitization. The threshold for mechanical
nociceptor stimulation remainsunchanged even with the development of mechanical hyperalgesia. Other
possible mechanisms for the development of such hyperalgesia include a combination of spatial factors (these
mechanisms activate mainly peripheral nerves), the existence of new receptors, central effects, and
insufficient inhibition of nociception caused by a decrease in MNP reactivity.
Secondary hyperalgesia depends on the activity of primaryunmyelinated afferents in C-PMN sensitization. C-PMN
sensitization itself and spontaneous depolymerization develop after damaging irritation, even outside their
receptive fields. This activity of C-PMN in intact tissues causes widespreadvasodilation, edema, and further
sensitization of C-PMN in neighboring receptive fields. This phenomenon is called "neurogenic inflammation”

because of its similarity to the inflammatory process.



Primary hyperalgesia can develop when using the thermal irritation model, if mechanical or repeated thermal
damage is subsequently applied. Secondaryhyperalgesia occurs only in response to repeated mechanical
stress.Hence, the mechanisms of primary and secondaryhyperalgesia are probably different.
Thus, events that develop after tissue damage are manifested by widespread vasodilation, edema, and
hyperalgesia (neurogenic inflammation). Sensitization explains some, but not all, of these processes.

Biochemical substrates
Accumulation of algogenic substances in the affected area is an integral part of the mechanisms underlying transduction
and sensitization. Some of these substances have been identified, such as potassium, hydrogen ions, serotonin,
histamine, bradykinin, acetylcholine,prostaglandins, leukotrienes ,and substance P [29] (Tables 2-3). The
sources of origin of these substances vary, including damaged cells, nociceptors, increased capillary permeability,
and increasedproduction of these substances by enzymes. The transduction process can be initiatedand amplified by
several mechanisms: 1) direct activation of nociceptors; 2) sensitization of nociceptors with subsequent increase in
their activity; 3) release of allogeneic substances from plasma [30].
Tissue damage releases a significant amount of intracellular compounds, including adenosine diphosphate, that
exciteC-PMN. Injecting these substances into a person causes pain [2].
Bradykinin is a peptide containing 9 amino acids. It is formed at the site of damage due to the action of enzymes.
Factor XII penetrates into damaged tissues and is converted into their active form. Then, acting on prekallikrein, it
translates it into kallikrein, and the latter converts the kininogen precursor protein into bradykinin. Bradykinin
causes pain in humans at concentrations equivalent to those found in damaged tissues [31]. Bradykinin binds to
sensory fibers and the posterior horn of the spinal cord. Along with this, bradykinin increases vascular
permeability, increases leukocytechemotaxis, and sensitizes nociceptors [32].
The connection of other classes emerging in the area of damaged tissue, represented by prostanoids (products of
metabolism of arachideacid under the action of cyclooxygenase, including thromboxanes, and prostacyclin and
prostaglandins), as well as eicosanoids (products of arachidonic acid metabolism by the enzyme lepakshicalled,
including 5-HETE and leukotrienes) (Fig. 2-9) (see also Chapter 7). Arachidonic acid under normal conditions is
esterified and is part of the phospholipids of cell membranes. After damage to the cell, arachidonic acid is
released from the cell membranes under the action of an activated phospholipase A enzyme. Activation of
fosfolipase A itself is carried out by many substances, including norepinephrine and dopamine. Under the action
of the enzyme cyclooxygenase on arachidonic acid, prostaglandins are formed. The latter enhance transduction by
sensitizing nociceptors to the influence of other algogenic compounds [19, 33]. The described process underlies the
development of pain in inflammation [34].
Leukotrienes occur when the enzyme lipoxygenase acts on arachidonic acid (see Figure 2-9). Injection of
leukotrienes in humans causes hyperalgesia, which is apparently mediatedby polymorphonuclear leukocytes [36].
The role of leukocytes in natural transduction remains unclear.
Electrical stimulation of afferent fibers is accompanied by the release into the intercellular space of substances that
activate C-voxin and cause pain during injection [37, 38]. One of these substances is substance P. It is a peptide
consisting of 11 amino acids, first isolated in 1931 [39] and subsequently found to be associated with sensory
transmission and vasodilation. Substance Pis synthesized in the nerve cells of the posterior root ganglion, and then
transferred to the peripheral and central terminals, where it accumulates in vesicles [40]. It is released when
primary afferent nociceptors are stimulated, causing vasodilation and edema [41]. In addition, substance P
promotes the release of histamine from mast cells, which further increases vasodilation and edema.
Some facts suggest that substance P is a mediator of neurogenic inflammation. Its administrationprovokes plasma

extravasation, while other peptides do not produce a similar effect [42]. Capsaicin weakens the effect of



substance P, while preventing plasma extravasation observed during nerve stimulation [43]. Despite the
important role of substance P in the initiation and development of neurogenic inflammation, it does not cause
pain when administered locally and does not activate nociceptors.

Histamine is released from mast cells, as well as from damaged tissues when stimulated by substance P. The effect
of histamine is manifested by activation of nociception, vasodilation and the appearance of edema. It is suggested
that inflammation and secondary hyperalgesia as a result of tissue damage are associated with the release of the
substanceP followed by histamine release and sensitization ofnociceptors [44]. However, contrary opinions
have also been expressed that histamine administration causes only an itchy sensation at neutral pH [26].
Serotonin is also an algogenic compound. It is released by mast cells, as well as platelets, when an activating
factor acts on them. Serotonin causes pain bothdirectly and by potentiating the nociceptive effect of bradykinin [44,
45, 46].Serotonin receptors are located on the peripheral nerves, where they can be blocked [47].

There is evidence for the important role of catecholamines intransduction processes. After tissue damage, increased
activity of efferent sympathetic nerves stimulates A5-mechanothermal afferents using a-receptors [48]. Epinephrine
also activates C-fibers in experiments on neuromas, causing a phenomenon similar to mediated a-receptors [49].
This review provides an overview of the processes of transduction and nociception in terms of the use of
damagingeffects on the skin. The following section focuses on transduction in deep tissues and internal organs.
Deep somatic tissue transduction

Pain that occurs in joints, muscles, and other somatic structures is universal, but it is still poorly understood. Some
studies have shown that transduction in deep structures is similar in its mechanisms to transduction in the skin.
Muscles

Muscle innervation is carried out by free nerve endingsof nociceptors such as A8 and C [50]. A8 fibers respond to
damaging and non-damaging pressure, chemical stimuli, and heat. C fibers are susceptible to chemical stimuli,
high temperature, and intense compression [51-53]. There are three types of C-fibers: 1) nociceptive fibers
that do not respond to muscle activity; 2) nociceptive fibers that respond tomuscle activity; and 3) fibers that
respond in both cases.

Skeletal muscle pain is described as diffuse, poorly localized, and increases with contraction and ischemia. These
conditions contribute to the maximum discharge of afferents in skeletal muscles [51]. Similar fibers that are
sensitized under the influenceof algogenic factors were also found in the myocardium [53].

Joints

The innervation of joints is carried out by nociceptors A5 and C, the free nerve endings of which form widespread plexuses.
Almost half of the A5 fibers and all of the C fibers respond only to pressure and extreme movements in the joints.
Sensitization of these nociceptors occursduring inflammation, and activation occurs under the influence of normal
non-damaging movements in the joint or under pressure. Prolongedbackground discharges may occur.

Dice

Bone tissue is innervated by A5 and C fibers, which form plexuses in the periosteum and surround flat bones [59].
Bone tissue seems to have the lowest pain threshold of all deep somatic structures [60].

Transduction in visceral organs

Observations during surgery have shown that the internal organs are relatively less sensitive to stimulation (incision, burn,
compression) than the external integuments. However these organs are susceptible to cmesuch as twisting and
stretching [60, 61]. Their innervation is providedby A5 and C fibers.

Visceral afferents usually pass along with sympathetic fibers, which is why they are mistakenly called

"sympathetic afferent fibers". This designation is incorrect, since the visceralafferents do not belong to the



autonomic nervous system. As a rule, they are equipped with large confluent reception fields and are capable of
sensitization under certain conditions (for example, when inflamed).
Summary of transduction issues
Information about damaging stimuli is transmitted to the central nervous system via nerve fibers called primary afferent
nociceptors. These fibers come in several types:: 1) A8-mechanoreceptors (MVPs)that respond to mechanical
stimuli; 2) A5-mechanothermalnociceptors that are susceptible to mechanical and thermal stimuli; 3) C-PMNs
that are sensitive to chemical, mechanical and thermal influences. The "first pain" is carried along the A5-fiber
system, and the "secondpain™ is carried along the C-fibers. After local damage, nociceptors become
hypersensitive to damaging effects as a result of the sensitization process. The latter is probably mediatedby
algogenic substances released at the periphery. The sequence of events that occur after local tissue damage is as
follows: vasodilation at the site of injury, edema (blister), vasodilation spread (redness), hyperalgesia in the area
ofinjury (primary hyperalgesia) and its spread (secondary hyperalgesia). When nociceptorsare stimulated, a similar
pattern, referred to as neurogenic inflammation, can be reproduced. Sensitization may be responsible for primary
hyperalgesia, but the development of secondary hyperalgesia occurs with the involvement of central mechanisms.
Powertrain Summary
The spinal cord is divided by its ultrastructure into a series of layers called plates. They contain both excitatory and
inhibitory intermediate neurons, as well as transmitting cells that transmit signals to the rostral centers. Certain
cells of these plates respond only to nociceptive stimuli (NS cells), while other second-order neurons are

susceptible to a wide range of stimuli (NSDS).

MODULATION
For a long time, attention has been drawn to the fact that injuries of the same severity cause pain in different
individuals that sharply differ in the degree of severity, depending on physiological, situational, cultural and other
factors. For example, an injury on the battlefield can be accompanied by significantly less pain compared to
similar injuries in normal conditions [118]. In addition, the administration of inert substances or placebo can
provide significant pain relief [119]. Thus, the ability of the central nervous system to modulate pain has been
known for a long time, but the mechanism of this effect has only recently begun to be clarified.
Analgesia that occurs during stimulation
Reynolds was the first to observe deep analgesia in rats during electrical stimulation of the central gray matter surrounding
the brain's water supply system [120]. The duration of such analgesia was significantly longer than the time of
stimulation. In particular, the withdrawal reflex was suppressed for a long time and did not depend on the intensity
of the damaging effect [123]. In rats, this reflex is carried out at the level of the spinal cord. Produced analgesia
inhibits the withdrawal reflex by activating the descending antinociceptive pathways. The absence of changes in
other sensory and motor systems indicates a specific nature of the action of the pain modeling system. Stimulation-
induced analgesia is also observed in humans [124].
Opioid-induced analgesia

Many areas of the brain in humans and animals can cause analgesia when stimulated [125]. These regions have been
found to coincide or overlap areas of the brain with increased concentrations of endogenous opioid
neurotransmitters [126]. Numerous studies have not found any differences in the structure, physiology, or
pharmacology of analgesia induced by stimulation or opioid administration. The introduction of minimal amounts
of morphine into areas of the brain, the irritation of which produced analgesia, caused severe analgesia [127].

Patients and experimental animals may have developed resistance to stimulation-induced analgesia. Cross-



resistance between morphine and stimulation-induced analgesia has also been established [128]. In addition, the
administration of opium antagonists eliminates the analgesic effect of stimulation [124, 129]. However, the
mechanisms of opioid and stimulatory analgesia are different, since there are also other forms of stimulated
analgesia that are not mediated by the endogenous opioid system.
Endogenous opioids

Location of the action. Opioids are the most powerful existing analgesics, known for millennia. Numerous observations
have shown that opioids have an analgesic effect, directly affecting the central nervous system [2, 155]. In
particular, the injection of a minimal amount of morphine (in doses significantly lower than with conventional
administration) into the area of the descending centers of influence of the brain or spinal cord can cause deep
analgesia. The main anatomical areas associated with opioid-mediated analgesia are the gray matter of the
periventricular and periaqueductal localization and the rostroventral part of the medulla oblongata (all those
structures whose stimulation causes analgesia). Injecting naloxone into these areas eliminates the analgesia caused
by opioids. This suggests that the effect of opioids is mediated by these structures of the central nervous system.
Achieving analgesia in rats after bilateral crossing of the dorsoventral cord of the spinal cord is possible only after
administration of higher doses of morphine. This implies the ability of opioids to activate descending

antinociceptive pathways [2, 155].

Opioids can also activate monoaminergic antinociceptive pathways. Thus, supraspinal opioid administration
increases the release of serotonin and norepinephrine in the spinal cord. The antinociceptive effect of morphine on
the gray matter of the periaqueductal zone resembles the effect of the introduction of serotonin or norepinephrine

into the spinal cord. Epinephrine and norepinephrine antagonists inhibit this effect [155].

Activation of the descending brainstem pathways does not fully explain opioid-induced analgesia. Conventional
administration of opioids cannot provide such a concentration in tissues as is created when they are microinjected
into the gray matter of the periaqueductal zone or into the rostroventral part of the medulla oblongata. Injecting
opioids directly into the spinal cord causes deep analgesia, but does not affect other sensory or motor systems [73,
156]. Simultaneous administration of morphine to the brain stem and spinal cord provides a synergistic effect
[157]. Thus, when given routinely, opioids cause pain relief by synergistically affecting many areas of the central
nervous system and activating the descending monoaminergic descending pathways.

The biochemistry of endogenous opioids, as well as the issues of opioid receptors and their classes, are
covered in detail in Chapter 8. Here the reader will find a discussion of these very important issues.

Summary of modulation issues

The central nervous system includes descending pathways of antinociceptive function. Important centers
of this descending modulating system are the periventricular and periaqueductal gray matter accumulations, the
dorsolateral bridge, the suture nucleus, and the rostroventral medulla oblongata. Biogenic amines (serotonin and
norepinephrine), as well as endogenous opioids, are neurotransmitters of this system. Descending pathways run
in the dorsolateral cord of the spinal cord and end in plates I, Il, and V. Activation of these antinociceptive
pathways occurs with electrical stimulation, routine opioid administration, or neuro-axial administration of
opioids or a2 agonists, as well as with stress, suggestion, and pain.

WAYS TO CONTROL PAIN THEORY

Knowledge of neuroanatomy and neurophysiology of nociception is not only of academic interest. They
acquire practical significance in forming the foundations of a rational approach to the control of postoperative
pain by regulating the physiological processes of transduction, transmission, and modulation. All these processes

occur simultaneously, affecting nociceptive neurons in plates I, Il, and V of the posterior horn. Therefore, the



posterior horn serves as a center or gateway for integrating and modulating nociception processes (Figure 2-34).
Thus, the neural pathways of pain are not a "marked line" or telephone cable in the network of the peripheral and
central nervous systems. Nociception is a dynamic and variable process, subject to modification and modulation
at different levels with the participation of highly specific factors. The concept of the posterior horn as a gateway
that can be "closed" by pharmacological action on the processes of transduction, transmission and modulation
formulates the fundamental physiological principle of effective management of postoperative pain.
LOCAL ANESTHESIA

Local anesthesia is divided into:

Infiltration anesthesia according to A.V. Vishnevsky.

Regional anesthesia, which in turn is divided into:

a) a wire system;

b) intravascular (intravenous, intra-arterial);
c) intraosseous;

d) cerebrospinal fluid,;

e) an epidural.

Medications used for local anesthesia

Novocaine group: allocaine, aminocaine, anaesthocaine, marekaine, pancoin, procaine, syncaine,
syntokaine, cytokaine, etocaine. These drugs are used at a concentration of 0.25-0.5% for infiltration anesthesia,
at a concentration of 1-2% for intravenous, 5% for conduction, and at a concentration of 10-20% for spinal and
peridural anesthesia.

Lidocaine (xylocaine, lignocaine) is 4 times more effective than novocaine, but twice as toxic. It is used
in concentrations of 0.25-0.5% for infentration, 1-2% for conduction, and 10% for epidural anesthesia.

Sovkain (dubikain, butylkain, optokain, percain) is 20 times more effective than novocaine and 20 times
more toxic than it. It is used in a concentration of 0.5-1% solution for spinal anesthesia.

Dicaine(anetaine, decicaine, intercaine, pantocaine, tetracaine, fomcaine)is 15 times more effective than
novocaine and 10 times more toxic than it. It is used in a concentration of 0,5-1-2 % of the solution for peridural
anesthesia.

Trimecaine (mesocaine, trimecaine hydrochloride) is 3 times more effectivethan nocaine and 1.5 times
more toxic than it. It is used in a concentration of 0.25-0.5% for infiltration, 1-2% solution for conducting
anesthesia.

Cegnocaine (a salt of novocaine and cellulose-glycolic acid) is used in concentrations of 0.25-0.5% for
infiltration, 1-2% for conduction, and 2-3% for peridural anesthesia.

Corticaine (ultracoin) is used in concentrations of 1-2% for infiltration, regional and peridural anesthesia.
Local anesthesia by the creeping infiltrate method according to A.V. Vishnevsky

The method of "tight tissue infiltration with the formation of creeping infiltrates" is anatomically based on the structural
features of fascial formations. An anesthetic solution injected under pressure into thesefeet spreads into them and penetrates
to the nerves and nerve endings. Tight novocaine infiltrates move through the cases and merge with each other. Tissue
infiltration should be carried out before opening the case, since if the latter is dissected and accidentally damaged, the
anesthetic solution will pour into the wound and it will be impossible to create a dense creeping infiltrate. Under these
conditions, it will not be possible to achieve a sufficientanalgesic effect. Tight infiltration of tissues with an analgesic solution
performs hydraulic tissue preparation. Forinfiltration anesthesia, a 0.25% solution of novocaine is used. For anesthesia, a large
amount of the solution is used (up to 800-1000 ml), but due to the low concentration of the anesthetic and the solution

flowing into the wound when openingthe case during the operation, intoxication does not occur.



General anesthesia technique

For infiltration anesthesia, syringes with a capacity of 2-10 ml are used. Needles, from thin and short to long and thick.

Skin nodule — "lemon crust" should be made with a thin needle throughout the incision and going beyond it on each
side at least 1 cm. After the end of intradermal administration of novocaine, a long needle is used, which is injected with a
solution of novocaine into the subcutaneous tissue, and it is tightlyinfiltrated towards the aponeurosis. The area of
anesthetized subcutaneous tissue should go beyond the ends of the intended skin incision. Then the needle is inserted behind
the aponeurosis and the subaponeurotic space is anesthetized. The operation is performed by constantly changing the knife and
syringe with novocaine solution andneedle. The solution should be heated to a body temperature of 36 , which is considered
morephysiological and has a more effective effect on nerve endings.

In polyclinics, emergency rooms, rural and district hospitals, there is no need to perform complex operations. The so-
called ordinary, "ordinary operations" make up from 80 to 100% of the surgeon's activity and can be successfully
performed under local anesthesia according to the method of A.V. Vishnevsky.

It is necessary to train young, novice doctors in the methodology and techniqueof local anesthesia. Anyone who does not
know this technique should not use it, otherwise it will not only discredit the method, but may also harm the patient.
Indications'.

Intolerance to general anesthesia.
Short-term, simple operations.

Polyclinic surgery and manipulations.

> oo

4. In district and district hospitals in the absence of an anesthesiologist.
Contraindications:

Intolerance to novocaine in patients.

In pediatric surgery.

In persons with impaired psychoneurotic activity.

With acute blood loss, when every minute counts.

With extensive purulent-inflammatory processes.

o g~ w DN P

With far-reaching fibrous changes in the tissues.
Abdominal surgery

When operations are performed under local anesthesia, the surgeon must remember that the patient remains conscious
throughout the operation and retainsthe entire emotional sphere. The patient must sometimeslie in a certain position for quite
a long time. Under these conditions, the slightest inconvenience in the position leads to a general disadvantage for the surgeon
and the patient. Thiswill affect the success of the operation under local anesthesia. During operationson the abdominal cavity,
it is necessary to relax the abdominal wall. Thisrelaxation cannot be reliably achieved if the patient continues to remain in
an uncomfortable position and there is insufficient anesthesia.

During the operation, the patient's consciousness is completely preserved, so there should be no unnecessary noise and
extraneous conversations in the operating room. The patientlistens sensitively to everything that happens in the operating
room, catches every word, every sound. It is "present™ at the operation. Therefore, even before the operation, a confidential
contact should be established between the surgeon and the patient. During the operation, the surgeon should mentally
support him, calm him down, encourage him, if necessary, then add anesthesia.During the operation, do not raise your
voice or make comments to the assistant or operating nurse. All disassembly should take place after the operation,
without the patient.

For anesthesia, a 0.25% solution of novocaine is used with the addition of 3drops of epinephrine per 100 parts of the
solution. The operator should visually check the anesthetic solution: what exactly is poured into the bottle, what is its

concentration, expiration date, whether the solution is heated enough.



Inguinal hernia
The inguinal canal is the gap between the broad abdominal muscles, through which the spermatic cord passes in men, and in
women-the round ligament of the uterus. There are four walls and two openings in the inguinal canal (Fig. 4). The anterior wall
of the canal is aponeurosis of the external oblique abdominal muscle. The upper wall is the lower edgesof the internal oblique and
transverse abdominal muscles. The lower wall is formed by the lower edge of the inguinal ligament bent posteriorly and
upwards. The posterior wall is formedby the posterior fascia. The external opening of the inguinal canal has a triangular shape. The
base of the ring lies on the pubic bone, and the sides are formed by a split aponeurosis of the external oblique abdominal muscle.
The internal openingof the inguinal canal is an opening in the transverse fascia through which the spermatic cord
passes. The internal opening lies 1-1. 5 cm above the middle of the inguinal ligament. On the inside, it is bordered by the
initial part of the inferior epigastricartery. In the inguinal canal there is a spermatic cord with vesselsand a nerve.

The skin incision is markedaccording to the inguinal canal 5 (L
projection line 2 cm above the level of the inguinal fold, starting from the

point atthe border of its lateral and middle third, leading to the medial
sidelaterally to it and ending before reaching the pubic tubercle.

The skin is infiltrated along the incision line, immediately soaked
underthe skin tissue (Fig. 5). Thisbinding should be quitesubstantial and
tight. An incision is made to the aponeurosis (Fig. 6). The aponeurosis is

not prepared, but 30-40 ml of novocaine solution is injected under it to

form a wide creeping infiltrate under the aponeurosis, soaking the inguinal

4. Posterior wall of the inguinal
canal (vo-roncoid fascia) 1-m.

dissected over the area of the inguinal canal and its external opening, after OPliquusinternusabdominis with its

region and the inguinal canal itself. Then the aponeurosis is carefully

apo-neurosis; o 2-T.

which theaponeurosis is incised.Bypassing the neck of the hernial sac, transversusabdominis; 3-
. L . ] falxinguinalis; 4-
novocainesolution is introduced around the neck (Fig. 7). The solution funiculusspermaticus; 5-m.
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impregnates loose fiber and weansthe spermatic cord from
surroundingtissues. Performhydraulic preparation of the hernial sac with a solution of novocaine. Then the operation is

performed according to one or another modification.

5. Skin infiltration along the line of the intended incision during inguinal hernia surgery [39]
6. Creeping infiltrate under theaponeurosis that permeates the groin area

Hand and finger surgeries

The hand and especially the fingers are very sensitive to pain. General rule: always start anesthesia with a small syringe
equipped with a thin needle,especially where the skin is not so tightly soldered to the underlying tissues,
where it is more or less mobile. Such places for finger anesthesia are interdigital folds.

Opening of the abscesses and amputation of the distal phalanges is performed by preliminaryinfiltration of the
skin and subcutaneous tissue around the base of the finger. Having made the first skin nodule in the interdigital

fold closer to the dorsal surface, where the skin is less sensitive, they try to make a tight infiltration of tissues



through this injection, gradually pumpingthe wound into the subcutaneous tissue and deeper to the bone. The
solution shouldbe applied from this injection both to the back and to the palmar surface ofthe finger base. When
the solutionhas thoroughly permeated the tissues, theresulting infiltrate should be reinforced by making a
second injection onthe opposite side (Fig. 26).

When surgeryis planned on the first phalanx or metacarpal
bone,tissue infiltration shouldbe performed higher, almost to the
level ofthe proximal interphalangeal joint
. If the finger is removed in conjunctionwith the metacarpal head,
S ~ filtration according to the same rulesshould proceed as shown in
; Figure 26, and firstthe dorsal skin nodule is made. The palmarsurface

: ‘ should be tightly impregnated frominterdigital injections directed deep

to the bone.

Figure 26. Anesthesia for opening Removal of the thumb together with themetacarpal braid requires

abscesses,amputation of the phalanges, | infiltration of thelabia along the crease dueto the need to carve out a flap
and removal of the finger along with the | (Fig. 27).

metacarpalbone.

Figure 27. Removal of the thumb with metacarpalbone
Infiltration anesthesia in dentistry
The oral cavity contains a large number of pain-sensing receptors.

For local anesthesia, apply 1 or 2% solution of novocaine,lidocaine, 1% solution of trimecaine. All solutions are available
in 5-10 ml ampoules. To achieve a better analgesic effect and reduce bloodflow, an epinephrine solution (1 : 1000) is added to
the analgesic solution at the rate of one drop of epinephrine per 5 ml of an anesthetic solution. Epinephrineis a
vasoconstrictor, which leads to a decrease in the rate of resorption of the anesthetic. The amount of anesthetic should not
exceed75-100 ml of 1% solution and up to 30-50 ml of 2% solution for an adult patient.

Infiltration anesthesia blocks sensitive nerve endingsdirectly in the surgical field. For relativelysmall operations on the
upper jaw: tooth extraction, cysts, etc., infiltration anesthesia gives a good effect. The technique of anesthesia on the upper

jaw is as follows.



30. Needle insertion point and position of the syringe during anesthesia:
A — the dental upper plexus on the upper jaw; B — the mucous membrane of the hard palate in the area of the tooth being
removed [115]

The needle is inserted at the level of the tooth being removed, retreating 1-1.5 cm from the gingival edge. At this point,
the motionless mucosaturns into a mobile mucosa. This border is called the transition fold and corresponds to the projection
of the tops of the roots of the teeth. After puncturing the mucosa, an anesthetic solution is slowly injected, pushing the needle
into the thickness of the fiber in the distal direction. For sufficient anesthesia, 2-3 ml of the solution is needed. For
anesthesia of the mucous membrane from the hard palate, a needle is inserted at the level of the tooth to be removed, moving
awayfrom the gingival edge by 1 cm. Then the needle is advanced to the bone by injecting up to 0.5 ml of anesthetic (Fig. 30, a,
b). The operation is started in 5-10 minutes, after anesthesia occurs.

Compilications of infiltration anesthesia
Individual intolerance to the anesthetic is manifested in the form of an immediate allergic reaction (skin rash, pruritus,
laryngospasm, bronchospasm) up to anaphylactic shock. Corticosteroids, antihistamines, calcium supplements, and
symptomatictherapy (intravenous infusion of plasma-substituting solutions, oxygen therapy, etc.) are used for
treatment.Mechanical ventilation, etc.).
When an anesthetic overdose occurs, nausea, vomiting, and psychomotoragitation are observed. In severe cases-convulsive
syndrome, collapse. With this complication, detoxification therapy should be immediately performed with the addition of

vasopresors and corticosteroids. In case of severe complications, patients are referred to the intensive care unit.

Regional (guide) anesthesia

Modern anesthesiology, which is developing along the path of achieving manageability and safety of an anesthetic aid, at a
certain stage revealed a discrepancy between approaches to local anesthesia and the requirementsof everyday practice.
Technical difficulties in conducting conducting anesthesia, its lack of predictability negatively affected the sympathies of
clinicians. This may explain why indications for localanesthesia were kept to a minimum 15-20 years ago. The high failure
rate associated with individual anatomical and topographical features ofthe regions has long remained a serious obstacle to
the widespreaduse of conducting anesthesia. The use of electrical stimulation to search for nerve conductors made it possible
to objectively verify nerve structures. The method is based on a visually evaluated muscle response to low-frequency
stimulation when the needle-electrode is 2-3 mm closer to the nerve trunk. This reduced the frequencyof typical
complications, such as nerve damage caused by a needle. It became possible to perform anesthesia in
mentally unstable patients, children, and unconscious patients.

In collaboration with VNIIMP, NCH RAMP has developedthe Delta-301 and Synapse-1 electrostimulators for
electrical stimulation and search of nerve conductors.

The technique of catheterization of paraneural structures of nerve plexuses has been developed. When
performing anesthesia, preliminaryexpansion and hydraulic preparation of the elements of the neurovascular

bundle and other paraneural structures are necessary to facilitate the catheter approach to them. The presence



of a permanent catheter in the perineural structures makes conductionanesthesia manageable. A numberof
nerve splice and peripheral nerve anesthesia kits include connecting an electrical stimulator to an injection
needle.

Indications for conducting anesthesia. The possibility of avoidingthe unjustified use of anesthesia in a
significant number of surgical patientswith severe somatic disorders, primarily during operations on the
extremities, abdominal and pelvic organs, in dentalpractice.

With the development of reconstructive surgical interventions on carotidarteries, as well as carotid
endarterectomy, many vascular surgeons considerit appropriate to perform these operations in conditions of
conducting anesthesia, which allow maintaining intraoperative contact with the patient.

When using regional anesthesia in elderly and senile patients, the main importance is not only early activation
in thepostoperative period, but also a significant reduction in fatal outcomesassociated with a reduction in the
frequency of thrombolytic complications.

Finger conduction anesthesia

100 years ago, A. I. Lukashevich proposed conducting anesthesia forthe finger. The term "spring anesthesia™, which was
first used in surgery, is associated with his name.

Indications.Operations on the finger for wounds, panaritium, paronychia, foreignbodies, ingrown toenail, and

other simple operations on the fingers and toes (Fig. 31).
Technic.After treatment of the surgical field, a tourniquet is placed on the base of the finger, distal to which the
skin and subcutaneous tissue are anesthetized on the back surface of the main phalanx. Then 2-3 ml of 1-2%
solution of novocaine or trimecaine (without epinephrine) is slowly injected to the side surface of the finger from
both sides to the bone. Avoid introducing a large volume of the solution, as increased pressure can disrupt the
blood supply to the finger. For complete anesthesia to occur and the operation is pain-free, you need to wait
10 minutes, then start the operation, whichis performed in a supine position, on your back with your arm out to the side.

Fig. 31. Lukashevich's guide anesthesia

Supraclavicular anesthesia of the brachial plexus
Brachial plexus anesthesia requires an accurate knowledgeof the supraclavicular region's anatomy. At this point, the
skin is thin and mobile. It is followed by the first fascia and the subcutaneous muscle of the neck. A superficial
carotid vein runs between the first and second fascia, along the posterior edge of the nodding muscle. The
second fascia is located in the form of a single leafattached to the anterior surface of the clavicle at its

upper edge. There is no third fascia in the trapezius, and thereis a fifth fascia under the second fascia. In the



cellular space between the second and fifth fascia, an accessory nerve is located, along which several lymph
nodes are located. Above the clavicle, behind the third fascia, there is anabundant layer of adipose tissue
containing supraclavicular lymph nodes, and deeper — the fifth fascia, deeper than which is the neurovascular
bundle. It includes the subclavian artery and the brachial plexus (Figure 32).They come out here through the
interspinal gap. The brachial plexus of the rasis located here above and outside, the subclavian artery-below and
inside. The artery and brachial plexus are surrounded by loose tissue containingseveral lymph nodes. The
subclavian artery lies on the first rib in the corner formed by the lateral edge of the anterior stairwell muscle
and the first rib. The subclavian vein is also located on the first rib, anteriorly and below the subclavian artery,
behind the clavicle.

Indications.All types of operations on the upper limb.

Technic.As an anesthetic, a 1-2% solutionof novocaine is administered in an amount of 30-40 ml with the
addition of one drop of 0.1% adralin solution per10 ml of anesthetic. Anesthesia occurs in 15 minutes and lasts 2
hours.Trimecaine also works. If a 2% trimecaine solution is administered in an amount of 30-40 ml with epinephrine and B1,
the duration of anesthesia increases 2-2. 5 times. With the introduction of a 0.3% solution of dicaine in a single dose of 1.5
mg/kg andadrenalin, anesthesia occurs in 25-40 minutes. The duration of anesthesia is 7-10 hours, and the duration of

postoperative hyposthesia reaches 12-14 hours.
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™ —al External neck triangle (according
I toHafferl, with changes): 1-ch.
| < sternocleidomastoideus; 2 — m.
auricularismagnus; 3-p. transversuscolli; 4-ch. 0mohy0|deus and acervicaliscervicalis ascendens; 5 —
acervicalissuperficialis; 6-ch. scalenusanterior, etc. phrenicus; 7-P. subclavius; 8-Pirogov's venous angle; 9 —
truncussubclavius(lymphaticus); 10 - asuprascapularis; 11-clavicle; 12-plexusbrachialis and asubclavia; 13-m.
omohyoideus; 14 — m. scalenusmedius and n. thoracicuslongus; 15 — atransversacolli; 16 — m. trapezius and a
muscular branch from the cervical plexus; 17-ch. scalenusposterior; 18-p. dorsalisscapulae; 19 — m. levatorscapulae;
20 — n. accessorius; 21 — m. spleniuscapitis; 22— n. occipitalisminor [172]

Brachial plexus anesthesia by axillary approach

Position of the patient on the back with the arm withdrawn at an angle of 90 and turned outwards. Find the pulsation of the
axillary artery. In this place, an anesthetic is injected into the skin inside. Hold the needle deep, perpendicular to the axis of the
shoulderbone, bypassing the artery, try to get into the connective tissue case surrounding the neurovascular bundle. Do not insert

the needle deeply, as the brachial plexus is located superficially. A sign of a needle punctureof the facial vagina is a feeling of



clicking and" falling " of the needle.Continuous monitoring of the integrity of the artery is performed by performing aspiration
into a syringe. If there is no blood in the syringe, an anesthetic solution is administered (Fig. 36).
With this anesthesia, the patient should not feel paresthesia. If paresthesia occurs, the needle should be slightly

tightened.

Possible complications. Among various complications, the most serious is a puncture of the pleura and the apex of the lung.

The resulting pneumothorax leads to a reflex cough, chest pain, and shortness of breath. Damageto the lung parenchyma can
occur quite late, after 3-5 hours or more, as the pneumothorax and hemothorax increase. Vascular puncture is one ofthe most
frequent complications, and it is possible to inject an anesthetic into the vessels. Paresis of the limb is possible after
endoneural injection of an anesthetic.

Prevention of complications are: the use of thin needles, the introduction of an anesthetic in front of the needle, the
control pulling of the syringe plunger before the next injection. Puncture of an artery or vein followed by
intravascularinjection of an anesthetic can lead to intoxication. To prevent paresis, it iS necessary to avoid

endoneuraladministration of the anesthetic solution, and its slow introduction, use thin needles witha cut angle of 28-30°.

36. Brachial plexus anesthesia by axillary approach
A — the injection site on the skin; B-topography of the brachial plexus in the axillary fossa and the injection

site of the anesthetic solution.

Spinal anesthesia

Lumbar puncture was first performed by Quincke in 1891. The first spinal anesthesia was performed by Bier in 1897 with
resection of the ankle joint. By the 60s, epidural anesthesia had almost replaced spinal analgesiain clinical practice,
primarily due to severe, often fatal complications and the introduction of prolonged epidural anesthesia, which allows
prolonging analgesia. Only in the last 10 years has there been a renewed interest in spinal anesthesia due to the
emergence of new, highly effective local anesthetics, the improvement of equipment and the introduction of high
technologies in the practice of anesthesia, including microcatheter techniques of spinal anesthesia. The appearance
of modern atraumatic puncture needles with an external diameterof less than 0.4 mm with a cone-shaped end and a
side opening for punctureof the dura mater and subarachnoid injection of local anesthetichas practically eliminated
"post-puncture™ headaches. Needles with a small diameter exclude the possibility of forced administration of an
anesthetic solution, which prevents sudden changes in CSF pressure. The creation of needle sets for prolonged spinal
anesthesia, which involve the introduction of a microcatheter into the subarachnoid space, made this technique not
only manageable, but also atraumatic for the structures of the subarachnoid space. It is not recommendedto insert
the catheter more than 2 cm into the canal to avoid twisting it and tight contact with the membranes and nerve roots.
Tooclose contact of the catheter with the tissues leads to insufficient distribution of the anesthetic and

ineffectiveness of analgesia.



One of the new generation drugs is the amide anesthetic articaine (ultracaine), which has a high molecular
weight, high ability to bind to plasma proteins, and relatively low fatcontent. The drug showed its best side when
used in the form of a 5% hyperbaric solution for spinal anesthesia.

To prolong the surgical stage of anesthesia, lidocaine is used in combination with morphine. 0.8-1.0 mg
of morphine dissolved in 3-4 ml of a 2% lidocaine solution is injected into the subarachnoid space. Surgical
intervention begins 2-5 minutes after the appearance of anesthesia. Accordingto clinical signs, the duration of
surgical spinal anesthesia is 170 minutes, the duration of postoperative analgesia is about 32 hours. Spinal
anesthesia with lidocaine in combination withmorphine is the most effective option for regional anesthesia,
significantly expanding its potential capabilities in the direction of increasing the duration of the surgical stage
of anesthesia and providing long-term postoperative analgesia.

The indisputable advantage of spinal anesthesia is thateffective surgical anesthesia is achieved with a small
amount of anesthetic, which completely eliminates the risk of toxic effects. The disadvantages of spinal anesthesia
are the limited duration of anesthesia after subarachnoid injection of local anesthetic, the relativerisk of spinal cord injury, and
the risk of postspinal headaches.

The new approach to spinal anesthesia is based on objective data on the surgical pathophysiology of the spinal block
accumulated to date, on the variety of local anesthetics available forkoiiclinical practice, and on high-tech equipment.
Anatomy of the spine and spinal cord

The vertebral column extends from the occipital bone to the coccyx and is divided into four divisions: cervical, thoracic,
lumbar andsacrococcygeal. The spinal canal is formed by the posterior surface of the vertebral bodiesand intervertebral
discs — in front and the vertebral arches-in back and sides. At the base of each vertebral arch, there are notches on both
sides that connect to form intervertebral openings. Very strong ligaments are located on the anterior and posterior surfaces
of the vertebral bodies. In the spaces between the vertebral arches there are elastic ligamentsof yellow color, they cover the
spinal canal from behind to the intervertebralopenings. The spinous processes are connected by ligaments, and, in addition,
the apices of the processes are connected by a strong supraspinal ligament. The spinal canal is much wider than the sac
formed by the dura mater ofthe spinal cord. Between the walls of the spinal canal and the dural sac there is a space —
epidural, made of loose adipose tissue and venous plexus. The spinal canal contains the spinalcord with its roots and
membranes. The spinal cord is surrounded by threemembranes: the soft, arachnoid and dura mater, which is divided into
two sheets: the outer and inner. The outer leaflet is tightly attached to the walls of the spinal canal and is closely
connected to the periosteum and ligamentousappart. The inner leaf, or duramater proper, extends from the large occipital
opening to 2-3 sacral vertebrae, forming a dural sac enclosing the spinal cord. On the sides of the spinal canal, the dura
mater gives rise to processes that make up the vaginas for spinal nerves that exit the canal through theintervertebral
foramina. Between the arachnoid and soft membranes there is a subarachnoidspace filled with cerebrospinal fluid (Fig.
42). 31 pairs of anterior motor and the same number of posterior sensory roots depart from the spinal cord: 8 cervical, 12
thoracic, 5 lumbar, 5 sacral and 1 coccygeal. The anterior and posterior roots of the spinal cord, passing through the
subarachnoid space, are directed to the intervertebralforamina. At the level of these openings, the posterior roots havea

thickening-intervertebral ganglia. Immediately outward from this ganglion, both roots merge and form a short spinal nerve.



42. Spinal cord membranes on a cross-section (level IVVof the cervical vertebra) (according to Rauber-Kopsch):

1 — septum subarachnoidale posterius; 2, 8 — cavum epidurale; 3 — dura mater; 4 — cavum subdurale; 5 — ganglion
spinale; 6 — venae vertebrales; 7 — a vertebralis; 9 — ramus communicans; 10 — ramus posterior n. spinalis; 11 —
ramus anterior n. spinalis; 12 — radix anterior; 13 — radix posterior; 14 — lig. denticulatum; 15 — tunica
arachnoidea; 16 — cavum subaraclnoidale; 17 — pia mater; 18 — lig. flavum [172]

Skeletotopy of the spinal segments (Fig. 43) is as follows: in the cervical andupper thoracic regions, the spinal segments
are located one vertebra higher than the corresponding vertebra, in the middle thoracic region — three vertebrae higher. For
example, the first thoracic segment is located at the level of the 7th cervical vertebra, and the twelfth thoracic segment is
located at the level of the bodyof the 9th thoracic vertebra. The lumbar segments cover the length of the 10, 11 and partly 12
thoracic vertebrae.

Indicationsfor spinal anesthesia: operations on the organs of the chest wall, abdominal cavity, pelvis, perineum, lower

extremities.

Contraindications. Severe intoxication, shock, hypotension,hypovolemia, pustular diseases of the back skin, diseases

of the nervous system, spinal deformity, severe hypertension, cardiovasculardiseases in the stage of decompensation.
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46. Punctureof the epidural and
subdural spaces. 1 — epidural
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needle inthe epidural space; 4-
needle in the subduralspace

-~

o,
A}

N

e

)

p

&

&\
\%\»

m
&“‘ ‘

~

Nn sacrales

43. Ratio of wonk positionsto spinal cord segments (according to Tandler and Ranzi)

44, Patient's position
during spinal puncture

Technic.The patient's position is sitting onthe operating table, with an emphasis placed under his feet, hislegs are lying on his
hips, and his back is strongly arched posteriorly ("head to knees") (Fig. 44). It is necessary toobserve the strictest asepsis.
Draw a line connecting the highest points of the scallops of thesubclavian bones (Jacobi line). This linecuts across the spine
at the levelof the gap between the 4th and 5th lumbar vertebrae (Fig. The upper edge of the spinous process ofthe 5th
lumbar vertebra is felt with a finger, intradermal anesthesia is performed directly above it, anda thin needle with a madren is

inserted strictly alongthe middle line, perpendicular to the skin. After the skin is punctured, the needle is inserted with the end



of the needle slightly tilted cranially (see Figure 44). The movement of the needle shouldbe smooth and strictly directed.
Witha small deviation, the end of the needle may rest against the arch of the vertebra. The needle passes through the
following layers: skin with subcutaneous tissue, interstitial ligaments, yellow ligament anddura mater. When the needle is
inserted into thesubdural space through the dura mater, there is a characteristic crunch and a sense of needle failure,
after which it is necessaryto stop moving the needle and remove the mandrel. The needle is slightly rotatedand pushed
forward another 2-3 cm until the cerebrospinal fluid comesout of it (Fig. 46). Normally, the liquid is transparent,colorless.
A syringewith exactly the rightamount of anestheticis attached to the needle and 2-3 ml of spinal fluid is taken. The
anesthetic mixed with it is injected very slowly into the subdural space. The needle is removed, a ballof alcohol is applied
to the puncture site and fixed with aleucoplasma.

If clean blood begins to drip from the cannula during a spinal puncture, the needle is removed and the puncture is
repeated, one vertebra higher or lower.

Spinal anesthesiaprovides analgesia of the entire lower body due to the blockadeof the sensitive roots of the spinal cord.
Blockingof the anterior motor roots creates conditions for temporary regional muscle relaxation and loss of alltypes of
sensitivity.

Possible complications.1.Damage to the vessels of the subdural and subarachnoidspace (more often venous plexuses).

2. A sharp decrease in blood pressure due to the blockade of sympathetic fibers.
3. Respiratory depression, vomiting.

Late complications include:
1. Purulent meningitis — in violation of asepsis.
2. Motor paralysis and paresis of the lower extremitieslasting up to 1.5-2 months.
3. Oculomotor nerve paresis manifesting as strabismus (during 3-6 months).
Headache, the phenomenon of meningism caused by irritationof the brain with iodine introduced from the skin, impaired
circulation of thecerebrospinal fluid.
Epidural anesthesia
3HI/I)Iypa.HI)HaH AaHECTE3U ABJICTCA OAHUM U3 METO10B pem0HapH0171 HpOBOIIHI/IKOBOI‘/'I AaHECTC31H, OCHOBOIIOJIOXKHHUKaMHU
KoTopoii spsitorcs [arec u JIormuoTTH. AHATOMUYECKH SIHMYPAIbHOE IPOCTPAHCTRO MPECTABISIET COOO0M Y3KYIO,
M30JIMPOBAHHYIO KaK OT CIIMHHOTO MO3T'a, TaK M OT TOJIOBHOTO MO3Ta IIEJTh IMUPUHOHN 16 MM, pacIiooKEHHYIO B
MO3BOHOYHOM KaHaJIe My Hapy»XKHBIM ¥ BHYTPEHHUM JIICTKOM TBEPJION MO3TOBOM 000JIOUKH M IIPOCTUPAIOIILYIOCS OT
00JIBILIOrO 3aTHUIOYHOTO OTBEPCTHS JI0 KOMUHKA. DIMHAYPATLHOE MPOCTPAHCTBO 3aIOITHEHO KUPOBOH KIIETYATKON 1
BCHO3HBIMU CIUICTCHUSIMU. IIepe3 SIMUAYPATIBEHOC IPOCTPAHCTBO IMPOXOAAT NIEPECIHUEC MOTOPHEBIC U 3a/THUC UYBCTBUTCIILHBIC
KOPEIIKH, 00pa3yoliye CIIMHAIBHBIA FaHTIINI 1 TIepeXosIIye Jajiee B CIIMHHOMO3IOBbIE HEPBBI. B npenenax
SMUTYPATIBHOTO MPOCTPAHCTBA MIEPEIHIE U 3aHUE KOPELIKH, IT0JI00H0 My(hTe, OKyTaHbI TBEPJIOH MO3TOBOM 000JIOUKOH,
KOTOpas MOCTCIICHHO NCTOHYACTCA U 10 BBIXOAC M3 MEKITO3BOHOYHOI'O MPOCTPAHCTBA IMTPOAOJIKACTCA KaK BHI/IHeBpI/Iﬁ
CMCIIAHHOI'O HCPBA. >KI/Ip0Ba$I TKaHb MU AYPATIBHOT'O IIPOCTPAHCTBA IMOKPLIBACT KOPCIIKHA CIIMHHOMO3I'OBBIX HCPBOB
BIUJIOTH 1O MCKIIO3BOHOYHOI'O OTBECPCTUA U MIPOHUKACT YCPE3 MOCIICTHEC, COCIUHSAACH C napaBepTe6pam,H0171 KJIETYATKOM.

HpI/I BBCICHNHN aHCCTCTHUKA B BHH,Z[ypaJ]BHHﬁ KaHaJI aHECTETHK 00TeKaeT MEHMHTHAJILHBIE (bYTJ'ISIpBI, OKPYKaroe KOPCIIKN
Y CITMHAJTGHBIC TAHTJIAY 1, TIOKUIAst TIO3BOHOYHBIN KaHAT Yepe3 MEKIIO3BOHOYHEIE OTBEPCTHS, IOCTUTALT TTapaBepTeOpabHON
KIE€TYaTKU W PaACHOJOXKCHHBIX 3/I€Chb CHUMIIATHYCCKUX BOJIOKOH. Y3o0cTh OIUAYPAJIBHOIO KaHaJla M €ro CBA3b C
TapaBepTeOpTLHBEIM TIPOCTPAHCTBOM OIPAHMYMBACT PACTIPOCTPAHECHUE aHECTETHKA W JIOKAM3YET €ro JICHCTBHE B Tpeeliax
OTPaHUYEHHOI'0 YHMCJIa CETMEHTOB CIMHHOrO Mo3ra. IIpu snuaypaibHOM aHEeCTe3MM pacTBOP aHECTETHKA, 3aIlOHSS
MIPOCTPAHCTBO, PACIIPOCTPAHSIETCS 10 YKUPOBOM TKaHH, MPOHUKAET B JIMKBOP. Takum 0Opa3oM, B3aUMOIEHCTBIE aHECTETHKA C

HCpBHOfI TKaHbIO UMECT MECTO: B CMECIIAHHOM HEPBE, 3a THCKOPCIIKOBOM I'aHITIMK Y CIIMHHOMO3I'OBBIX KOPCIIIKax.



C aHAaTOMUYECKOM TOUKM 3pEHHs SICHO, YTO HEMOCPEICTBEHHOE pAaCIpPOCTPAaHEHHE AaHECTETHMKA M COOTBETCTBEHHO
JOCTUI'aeMblii yPOBEHb CETMEHTAPHOM 0J10Ka/bl IIOCHIE IEPULYPATBHOIO BBEICHHUS IOJKHBI 3aBUCETh OT MHOT'OUHCIIEHHBIX
(aKkTOpOB, TAKUX KaK MECTO ITyHKIMH, OTHONIEHHE O0beMa BBOAMMOTO PACcTBOpA K €MKOCTH SIHAYPAIbHOTO KaHala,
CKOPOCTb BBEJICHUS PacTBOpa U T. .

OnuaypanbHblil 00K HE COIIPOBOXKIAETCA OTPULIATEIILHBIM BO3ACHCTBUEM Ha JKM3HEHHO BayKHBIC OPTaHbI M CUCTEMBI.
Bo3moxkHOCTh I hepeHIMPOBaHHOTO MOAX0/A K AOCTH)KEHUIO PETMOHAPHOTO OJIOKa OOBSCHSIET MIMPOKUE BO3MOYKHOCTU
NPUMEHEHHS STTUTYPaJIbHOTO BBEJICHHS aHECTETHKA B COBPEMEHHOMN aHEeCTE3HOJIOTHIECKOH MTPAaKTHKE.

O¢ddexTsl pernoHapHO CHUMIATHYECKOM OJOKagbl C YCIEXOM WCHONb30BaHbl Uil YCTPaHEHUS cCla3Mma
nepuepruueckoro KpoBOOOpalleHHs W HapylmleHWd (YHKIMOHAJBHOTO COCTOSHUS BHYTPEHHHUX OpTaHOB.
TepameBTuueckoe MACWCTBHE SHUIYypaTbHOW CHMIATUYECKOW ONOKagbl NpU MaHKpEeaTHTE HE OrpaHUYMBACTCS
TMKBUAALMEH OoJieil, a BBI3BIBACT yCTpaHEHHE Pe(IEKTOPHOTO Baszocmasma, crmasMa cuHkTepa OmaM, >KETYHBIX U
MAaHKPEaTHYECKUX TPOTOKOB, YBENWYMBACT MepQy3HI0 IMOHKETYIOYHOH >Kene3bl, oOierdaer OTTOK >KHUIKOCTH H
MUIEBAPUTEIIFHOTO COKa B JABEHAAATUIIEPCTHYIO KHUIIKY, YTO CO3AaeT peajibHble MPEATOCHUIKH K BBI3OPOBICHUIO.
[Ipu ocTpoM XOJEUUCTUTE CHUMIATHYECKHH OMOK CHUMaeT OOJICBOM CHHAPOM, yIydllIaeT KPOBOCHAOKEHHE MEYEHH,
KeTYHOro mys3eips. IIpoBeneHue snuAypasbHOrO OJIOKa € MOMOIIBIO NMPOAJICHHOM KaTeTepU3aluH SHHUIAYPaIbHOTO
NPOCTPAHCTBA HCHOJB3YETCs [UId 00e3001MBaHUs MpPHU ONEPATUBHOM BMEIIATENbCTBE M B IOCJICONEPALIMOHHOM
HepHo/ie, B KOMIJIEKCHOM JICUCHUH XOJICLIUCTUTA.

OmumypanbHblii OJOK OKa3pIBaeT MPSIMOE MATOTEHETHUECKOE BO3JCHCTBHE Ha TedeHHne TpomOodrneOHToB, ocTpoi
apTepHANbHON OKKITIO3UH, OONWUTEPHUPYIOIINX TOPaKEHHH COCY/IOB HIDKHUX KOHEYHOCTed. [TaBHBIM 00pa3oM OHO
CBOZIUTCS K YCTPAaHEHHIO MATOJIOTHYECKOro BazocnasMa. Ilpu ocTpoil OKKIIO3MM HUKHUX KOHEYHOCTEH, KOTOpast
CONPOBOKAAETCS PE(IEKTOPHBIM CIIa3MOM M CHIDKEHHEM KOJUIATEPabHOTO KPOBOOOPAILICHUS, SMUAYPaIbHBIN 010K
NPENOTBpAIAeT Pa3BUTHE COCYIMCTOM HENOCTATOYHOCTH B LEIOM. Vcronp3oBaHHME SOUIYpajJbHOM —aHECTE3UH
CIIOCOOCTBYET MOIICPXKAHUI0 MAaKCHMaJbHO BO3MOXKHOW LMPKYJSILMM KPOBU B MOPAKEHHOH KOHEYHOCTH U CITyXKHUT
XOpOILIMM TIPOTHOCTHYECKMM TECTOM /Ul ONpeleieHusl mocnenyromero 3G¢ekra CHMIATIKTOMUH, 3(PEKTHBHBIM
CpEJICTBOM YCTpAHEHHS HILIEMIYECKUX OOJIEl 1 MOATOTOBKH K ONIEPAIIHH.

OtMmeueH xXopolmii TepaneBTHYeCKHH dPQEKT AMUIypanbHOro ONOKa MpH JICYCHUH CTOMKUX Tape30B KUIIIEYHUKA.

Jocturaemoe B 3THX YCJIOBUSIX NpeoOiajaHie MapacHMIATHUeCKOH HEPBHOW CHCTEMbI OJIArONpPHUSITHO BO3NECHCTBYET Ha
MOTOPHKY KHIIIEYHUKA.
[IpumeneHne >MuaypanbHOrO OJIOKA JaeT BO3MOXKHOCTH HENPEPHIBHOTO TOJyIepKaHust d3Q(EKTUBHOrO 00e300MBaHUS B
THIOCJICOTICPAIIMOHHOM TIEpPUOie Y Haubosee TSHKEIOro KOHTHMHIeHTa OoNbHBIX. [IpossieHHas aHecTe3nst cOo3aeT MOJHYIO
AQHAIBIE3MI0 B OOJIACTH OIEpalvy, BUCHCPATLHBIM IOKOW W YIydllleHHe Mepr(eprHueckoro KpoBOOOpaIeHHs
obecrieunBaeT  OBICTPYIO ~ HOPMaIM3allMI0O  Ta3000MeHa, YCTpaHEHHE KHCJIOTHO-IIEJIOYHOTo  aucOanaHca,
CTaOMIM3UpPYyeT TeMOJMHAMHUKY. B TeueHHe MepBBIX CYTOK BOCCTAHABIMBACTCS HOpPMaJbHOE (YHKIIMOHMPOBAHHUE
JKEITyJOYHO-KUILIEYHOTO TPAKTa U MOUYEHCITyCKaHusl, O1arofaps YeMy pe3Ko CHIKAeTCs KOJMYECTBO MOCIEOePallMOHHBIX
OCIIOKHEHHH.

Kpowme Toro, BecbMa NepCreKTHBHO SMUIyPaIbHOE BBEICHUE PAaCTBOPOB HEUPOJIEITUKOB — abCONIIOTHOTO crupta, 6%-
ro pacTBopa (eHoIa, CIIUPTO-TIMLEPUHO-BOr0 PacTBOpa U T.J., 00ECIIEYHBAIOLINX CTOMKYIO AEHEPBALMIO ONPEACICHHBIX
30H YyBCTBUTENBHOCTH Y UHKYpaOeTIbHBIX OOJIBHBIX.

Kak meTon onepanroHHoro 06e30011BaHus, MUAYpaJIbHAS aHECTE3HUsI IMPOKO HUCTIONB3YeTCs uIsl 00e300IMBaHuUsI IPH
YPOJIOTHYECKUX W aKyIIEPCKO-THHEKOJIOTMYECKHX —OIepalysx, Olepalysx Ha opraHax OpIOIIHOM MOJOCTH,
MPOMEKHOCTH, HIDKHUX KOHEYHOCTSIX. Bo3MOkHO 00€300/IMBaHNe U Ha OpraHax IpyAoi KIETKH.

MuHnMaIbHOE BIMSIHHE Ha (DU3HONOTHYECKHE (YHKIMU OpraHW3Ma, IOJIOKHTEIBHOE JISHCTBHE CHUMITATUYECKON

OJIOKaIbl HAa OPTaHbl JBIXAHUS W CEPIEUIHO-COCYIHUCTONW CHUCTEMBI, O€3ymnpedHasi CerMEHTapHas aHeCTe3Ws W OTIMYHAs



peNaKcarys MBI TTepejHel OPIONIHON CTeHKU IPH COXPAHEHHOW MEPHUCTAbTHKE KUIICYHHUKA JIENaeT IPOBOIHUKOBYIO
QHECTE3MI0 METOZIOM BBIOOpA y OONBHBIX C PSIOM TSDKEIBIX COMATHYECKHX PACCTPOHUCTB. Y OOJIBHBIX, CTPaJalOIINX
HOpaKEHUEM TOYEK, TIEUCHN M APYTUX MapeHXMMAaTO3HBIX OPraHOB, SMUAYpajbHAs aHECTE3Us] MOXKET OBITh METOIOM
BBIOOpA, TOTOMY YTO B 3TOM CIlydae yAaeTcsl M30eKaTh MPIMEHEHHS APYTHX MPEenapaToB, BIUAIOMNX Ha (yHKINIO 3THX
opraHoB. B 1o ke Bpems TeueHHe METa0OIMYECKHX IPOLECCOB, HAPYIICHHBIX B pe3yJbTaTe TaKUX 3a00JIeBaHMH, Kak
caxapHblif fuabeT, He MEHSIETCS.

THoxazanus. OnaypabHOE BBEJCHUE aHECTETHKA NpeACTaBseT co00il BecbMa 3(PEKTUBHBIA METOJ PETHOHAPHOTO
00e300MBaHus, KOTOPBIH 00eCeurBaeT ONTUMATBHBIE YCTIOBHSA KaK Il OOJIBHOTO, TaK | JJIsl XUPYypra MpH ONepaTUBHBIX
BMEIIATENbCTBAX U C YCIIEXOM MOKET OBITh HCIOJIB30BaH KaK AUArHOCTHYECKOE U JieueOHOE MEPOIIPHUATHE, a TAKKE KakK
onuH u3 Hanbosee 3(pPEKTUBHBIX METOJIOB MOCICOIEPAIIMOHHOTO 00300 IMBaHYS.

IIpomusonokazarus.] HOMHIYKOBBIC TMOpAXXCHUA KOXU B obmacTu IMYHKIOWH, HCICPEHOCUMOCTb AHCCTE3UPYIOIICTO

BEIIECTBA, B SKCTPEHHON XUPYPrHH, KOTZa >KM3Hb OOJMBHOrO 3aBHUCHT OT OBICTPOTHI Haydana orepalyy, mpu aedopmarmm
TIO3BOHOYHHKA.

Texnuka. IIlyHKIMIO ¢ TIOCTCAYOIICH KaTeTepu3alell 3MHUAypaTbHOTO MPOCTPAHCTBA BBHIMOIHSIIOT HA JIFOOOM YPOBHE
TI03BOHOYHOT'O CTOJI0a B 3aBUCHMOCTH OT 00JIaCTH OTIEPaTUBHOTO BMEIIATeNhCTBA. ECIT omepariust MpoBOAMUTCS HA TPy THOM
KJIETKE, TO MecTo myHKuuu T2-T4, ecnu Ha BepxHed yactu xuBoTa, To T7-T10, Ha HWxHEH yactu xuBota — T10-
T12, npu onepamusx Ha opranax Mayoro taza — L2-L5, na HmxHNX KOHEYHOCTSIX — L3-L5.

JUJ1s IyHKIMY HCTIONB3YIOT CIeNMAIbHEIE UTJTEI C ONpeIeieHHOH (hopMoii cpesa U pacnionoxeHnst MaHapera. [lomoxxenue
OONBHOTO — CHJIS C TIOZICTABKOM 1o HOTH. [1ocite 06paboTKy KOXKY PON3BOUTCS aHECTE3US KOXKU H TIOAKOKHOU
kierdatku 0,5% pactBopoM HOBoKamnHa 3-4 mi1. CTporo no cpegHei IMHIK BBOJST IMyHKLOH-HYIO HIUTy C MAHIPEHOM 4epe3
HAJIOCTHYIO 1 MEKOCTHYIO CBSI3KH. HampaBneHue Uribl B IOSICHUIYHOM OTJIENE COOTBETCTBYET ITIOCKOCTH MOTIEPEYHOTO
CEUeHWUs, a 110 Mepe Tepexo/ia K BBIIIEIKAIINM MEKIIO3BOHOYHBIM TIPOMEKYTKAM — HAKJIOHHOE. DTO 00YCIIOBIIEHO
0COOEHHOCTSIMH PACTIONIOKEHNS OCTUCTBIX OTPOCTKOB TPYIHBIX TIO3BOHKOB, KKIBIA U3 KOTOPHIX HATIPABIIeH BHU3 U K331
Y KaK ObI Yepenuiieo0pa3HOHAKIIA IBIBACTCS HA HIKEIICKAIIMA. YTOJI HAKJIOHA UTJIBI K TOPU30HTAILHOMN IIIOCKOCTH B
CpemHerpyaHoM oTese okoio S0°, Ho MoxkeT gocturath 60-70°. [Tocie Toro Kak Urira BOMIET B TOJNIITY CBS30K, U3 HEe
M3BJICKAIOT MaHJPEH U MMPUCOCANHAIOT IIITPULI, HaITOJIHEHHBIN N30TOHUYECKUM PacTBOPOM XJiIOpUaa HATPUA C ITy3bIPbKOM
BO3/lyXa. 3aTeM MEJJIEHHO U IIaBHO MPOJIBUTAIOT UIITY, OJHOBPEMEHHO TIOCTOSIHHO HaJaBIUBas Ha MOpIIeHb. B MoMeHT
TmonagaHu UIJibl B SIIMAYPAIIBHOC IPOCTPAHCTBO, KOrld COIIPOTUBJICHUC JKEITON CBA3KHU HCYC3HCT, a C)KAaTHC ITy3bIPbKa
BO3/IyXa MPEKPATUTCS U PE3KO YMEHBLIUTCS CONPOTUBIIEHUE, OKAa3bIBAEMOE KHJIKOCTH, TOSABIISIETCS BO3SMOKHOCTh JIETKO,
ITPY MUHUMAJIbHOM HAJIaBJIMBAaHUHM HA MOPIICHL BBECTH €€ YePe3 UIITy. 3aTeM BBINOJIHSIOT aCITUPAIIMOHHYIO TIPO0Y,
MpOBEpsisi, He TIoTajla JI UIIa B COCY/I MK CyO TypaibHOE MPOCTPAHCTBO. Y OSMMBIIUCH B IPABHIIBHOM CTOSTHUH UTIIBL,
BBOJISIT KOHTPOJIBbHYIO TIOPIIUIO aHecTeTHKa 2-3 Mi1. Eciu yepes 5 MUH coxpaHseTcs 4yBCTBUTEFHOCTh HUXKHUX
KOHEYHOCTEH, ’KMBOTA, YTO CBUICTENHCTBYET 00 OTCYTCTBUH NPU3HAKOB CIIMHAITLHOM aHECTE3UH, U He HAOIFOIAeTCs
00paTHOTO UCTEYEHHUS KUAKOCTH U3 UIIIBI, TO BBOAAT OCTAILHYIO /103y aHecTeTrka 8-10 mu, garme 2% -ro pacTBopa
mokanHa (cM. puc. 46). Uepes 20-30 MUH TIocTie BBE/ICHHS aHECTETHKA HACTYTIAET TIOJTHAS aHECTE3US
MIPOIOIKUTENBHOCTEIO 2-5 4. B HacTosee Bpemst OZJHUM U3 JTUIINX MECTHBIX aHECTETHKOB MPH MUY paslb-HON
AHECTE3HMH CUUTAETCs YIIbTPaKarH, BBOIMMBIH B 103€ 5,5 MI/KT, OH IPEBOCXOUT JIUJIOKAUH 110 MPOJOJLKUTEIBHOCTH
JEUCTBUS U ITyOMHE IPOBOAHMKOBOTO 0J10Ka. X0poIIo cedst 3apeKOMEHI0BAIN HAPKOTHYECKHE aHAIBIETHKN: MOP(HH B
no3e 0,1-0,2 mr/kr — ananeresus gnmutes 4-5 4, npomenon 0,2-0,3 mr/kr neiictByer 2-3 4. DnuaypasibHas aHECTE3HUS
HApPKOTHYECKUMU aHAJIbI€THKaMH TapaHTHPYeT Ha/IeKHOE 00€300IMBaHIE BO BPEMSI OTIEpaliii U B PAHHEM IOCIIEONEPaMOHHOM
rieprozie Ha JoHe CIOHTAHHOTO JbIXaHuUsI ¥ CTaOMIbHON TeMOMHAMUKH. B mocieonepamonHoM rieprozie oHa o0ecrieyrnBaeT
TIOJTHOTIEHHYFO JIETOYHYIO BEHTUISIIHIO, TIeprdepruueckoe KpoBooOpaleHre, CTUMYJISIIIO MOTOPHOH (PyHKITHH KeITyI049HO-

KHILIEYHOT'O TPAKTa.



IIponviennas 3nuaypaibHas aHecTe3us
CyTb MeTOZIa B TOM, YTO Y€pe3 ULy B ANUIYpPalIbHOE IPOCTPAHCTBO Ha IIyOMHY 5-7 cM, HauKHAasl OT IaBUJILOHA UIJIBL,
3aBOJIAIT ClIELMAJIbHBIN KaTeTep, a Urity yaassaoT. Ha MecTe BbIxoza U3 MyHKIMOHHOTO KaHaa [10]] KaTeTep, BO U30exaHue
nepernoa, MoK/ AbIBAIOT MapJIeBbIil TAMIIOH, KaTeTep YKJIaAblBatoOT IapaBepTeOpabHO, KOHEL €r0 BEIBOAAT HA IIJIEUO U
Ha BCEM NPOTSHKEHUH (PUKCUPYIOT Ha KOXKE JICHTOM JIeHKoIIacToIps. Uepes KateTep MOKHO IIEPUOINYECKH BBOAUTD
pacTBOp aHECTETHKa BO BpeMs U TOciie ollepaluy B TeueHue 3-5 cyT. @pakunoHHOE BBEACHHUE aHECTETHKA OOECTICUBaET
AHECTE3UIO 0 2-3 4, TUITOCTE3MIO 10 6 4.
IMapamennanbHbIH CrI0cod SNMUTYPATLHON aHeCTe3UH
[pokon xoxu mpousBoauTes Ha 1,5-2 ¢M atepasnbHee CpeJMHHON JIMHWY, UTJIA TIPH 3TOM HallpaBisgeTcs noj yrioM 15-20° k
CPEIMHHOI CarUTTAIBHOM IITOCKOCTH TaK, YTO HauOoJIee IIOTHBIE CBS3KH MEXKITY OCTUCTBIMH OTPOCTKAMH OCTAIOTCS B
cropose. Ilocnie mpOHMKHOBEHHUS B MUY PaTbHOE MPOCTPAHCTBO (TIPU3HAK «IIPOBAJIA», «IIOTEPU COMPOTUBIIEHUSD) BBOIAT
PacTBOp aHECTETHKA JIMO0 KaTeTep.
Kaynansnas snuaypanbHasi aHecTe3ust
KaynanbHs anectesus, ee elie Ha3bIBalOT CaKpaIbHOM aHeCTe3UEH, SABIISETCSA Pa3HOBUIHOCTHIO SMMYpaJIbHOM aHECTE3UH, B
MOCJICZIHUE TOZIbI BBI3BIBACT BO3PACTAOIIMI HHTEPEC Y aHECTE3UOJIOTOB. DTOT BUII 00€300/11MBaHIs 00/1aaeT PSaoM
NPEUMYILECTB Iepe] 0oJiee U3BECTHBIMHU U PACPOCTPAHEHHBIMH; CIIMHAJIIBHOW M SNMAYPaIbHON aHECTE3HEH.
TexHuueckast IpocToTa ¥ O€30MaCHOCTD, MPENICKa3yeMOCTh PaclpOCTPAHEHNS aHECTETHKA, MUHUMAJIbHOE BIMSHUE Ha
(YHKIMIO IBIXaHUS U KPOBOOOPALLICHHUS XapaKTEPHbI IS KayJalbHOM aHECTE3UH.

THoxazanus.Onepanyy Ha IPOMEXKHOCTH B IIPOKTOJIOTHH, aKYIIEPCTBE M THHEKOIOTUH, YPOJIOTUH, IIPU OIlepalix Ha
HWKHHUX KOHCYHOCTSAX.

IIpomusonokazanuskak npu C‘)HI/IIlypaJ'IbHOﬁ AaHCCTC3UMN.

Texuuxa.Ha 3amHell TOBEPXHOCTH KpecTHa, BOJIHM3M KOMUKMKA, ¢ OOKOB OT CpelHel JHWHUH MpPOIIYIBIBAIOTCS
KPECTIOBbIE POXKKH, OTPaHUYUBAIOLINE BBIXOAHOE OTBEPCTHE KPECTIIOBOTO KaHala. JTO OTBEPCTHE 3aKPHITO
3JIACTUYECKON MEPEIIOHKOM, 00pa30BaHHOM 3aIHEH KPECTIIOBO-KOITYMKOBOW CBSI3KOM.

[yHKnmio KayfansHOTO KaHala MOYKHO TPOU3BOJUTH B TOJIOKEHUH Jieka Ha JKUBOTE C TO/JIOKEHHBIM BAJIMKOM IO
MaxOBYIO 00JIaCTh, B MOJIOKEHUH HA OOKY C TPHUBEIEHHBIMHU K JKUBOTY KOJIEHSIMH WM B KOJEHHO-JIOKTEBOM ITOJIOKECHHU.
OpueHTHpPOM BKOJIa B KayJaJIbHBIN KaHaJ SIBISIFOTCS KPECTIIOBBIE POXKKHU, €CIIM OHU HE BHIPAKEHBI, TO MAIBIATOPHO
OTIpe/IeTIsieTCs] KOHEI[ KPECTIIOBOTO TPeOHs, KOTOPBI SBISIETCS BEPXHEH rpaHHIled BXOJa B KayAanbHbIN Kanan. [locie
00pabOTKH KOXKH Ha YPOBHE KPECTIIOBBIX POXKEK JIETaeTCsl BHYTPUKOXKHEIH skenBak 0,5%-ro pactBopoMm HOBOKamHa. Uriy
TIPOBOJAT B KayJaJbHBII KaHAT HAa TIyOnHY He Oomee 2 cM. Ilo mMepe mpoaBHKeHMS WIIIBI BIIEPEAN Hee BBOIST PacTBOP
MECTHOTO aHECTEeTHKa. YOEeIMBIINCh B OTCYTCTBHM TIOCTYIUICHWS M3 WIIIbI KPOBU WM JIMKBOPA, TIOCIE aCIUpaIl-OHHOM
MpoOBI B KayaIbHBIN KaHan BBOAAT 100 Mr JHI0KanHa WM TPUMEKanHa |, BEDKIAB 2-3 MUH, TOBOIAT 1103y 10 800 mr ¢
N00aBIIEHUEM PaCcTBOPA aJpeHAITHA.

YCTaHOBNICHO, YTO O0BEM KayJaJibHOIO KaHajla COCTaBjsieT Okoyno 15 mi. [ljis co3maHus B KaHal€ TYroro
uHmibTpara BBOAIT 40 MIJI aHECTETHKA. DTO KOJMYECTBO BBOJIUTCS OYEHb MEICHHO, 3aIlOJIHSIS BCE TIPOCTPAHCTBO KaHasa
TYTUM HHQHIBTPATOM € 3ari0JHEHHEM IOSCHMYHOIO OT/eNa 3MUAypabHOro mpoctpaHcTBa. O0e300/MBaHNE HACTYIAET
yepe3 10-15 MuH 1 Ipo1oImKaeTCs Ha MPOTSDKEHUH 2,5-3,5 4. YCTaHOBIICHO OTCYTCTBHE OOJNEBBIX OIYIICHUH B TeUeHne 9-
16 4 moce orrepartym.

OJIHI/IM H3 TIperiapaToB HOBOI'O IIOKOJICHHA A KaYHaJIBHOfI AHECTE3MHN SBIISIETCI MECTHBIM aHECTETHK JJINTCIIBHOI'O
JICUCTBHSI pOTIMBAKAMH; KOMMepyeckoe HazBanue «Haporma». Ero BBOJST B KayJanbHOE MPOCTpaHCTBO B BHae 1% -ro
pactBopa B koymuectBe 140 mr. J[imuTensHOCTh anecTe3nn Oorbiiie S 4. PormBakanH codeTaeT OOINBITYI0 aHECTE3UPYIONTYIO

AKTUBHOCTDH U HU3KYHO TOKCUYHOCTb.



Bo3Mo)KHBIE OCITOKHEHHMS, CBSI3aHHBIC C JITUIYpabHON aHecTe3nel. PaHeHne — MpOKOJ TBEPIOH MO3TOBOM OOOJIOUKH C
BBEJICHHEM aHECTETHKA B CYOypalbHOE MPOCTPAHCTBO, TIOBPEXKICHNE BEHO3HBIX CIUIETEHUH ¢ 00pa30BaHMEM IeMaTOMBI,
paccTpoONCTBO JBIXaHWA W TEeMOJWHAMHKH, WPOSBICHWE TOKCHUYHOCTH MECTHBIX aHECTETHKOB (COHJIMBOCTB,
TOIITHOTA, PBOTA, CYJIOPOTH BCIIEACTBHE HETOCPEACTBEHHOTO BBEICHHS aHECTETHKA B BEHY SMMIYPATHHOTO MPOCTPAHCTBA
WA TIPEBBITICHUE €TO JIO3BI).

W3 mo3gHuX OCIOKHEHUH — OONM KOPEHIKOBOTO M HUPPAIUUPYIOIIETO XapaKTepa, PacCTPOHCTBO UyBCTBHTEIBHOCTH M

W3MCHEHUE MBI HIPKHUX KOHEYHOCTEN JUTUTENLHOCTBIO JI0 T0/1a, HH(EKIIMOHHBIE OCTIOKHEHHS (HAIpUMep MEHHUHTHT).

BuyTrpuxocrHas anecte3ust

Jns mpoBeAeHMsT BHYTPUKOCTHOM aHecTe3un oOpalaThlBalOT KOKY Ha MeCTe MpearojiaraeMod MyHKUMH. Beie

OIEpPAIMOHHOTO TIOJI HAKJIAIBIBAIOT MAaH)XETKy M CO3Jal0T B HeW AaBieHue Ha 50 MM pT. CT. BBILIE apTepUaIBHOTO.

BBonsat 0,5%-ro pacTBOp HOBOKaWHa B KOXKY, IOJKOKHYIO KJIETYaTKy M HaJKOCTHHILY. 3aTeM B KOcTb Ha riryouny 1,0 cm

BBOAAT UINy ¢ MaHapeHoM. OulylieHue NpoBajia HWIJbl JOKa3bIBaeT MOMaJaHue ee B ryddaToe BemiecTBo. Uepe3 urimy

BBOIAT 0,5% -rO pacTBOp HOBOKarHa B KonuuecTBe 40-80 M1 MEIJICHHO C HEKOTOPHIM JIaBlIeHUEM. AHECTe3Us HACTYaeT

yepes 10-15 MUH U COXpaHSETCs 10 CHATHUSI MAHKETKU.

BuyrpuBenHnas anecre3ust

[pemmoxena bupom B 1908 1. Bpmme mpemmonaraeMoii ormepanii Ha KOHEYHOCTHHAKIIAABIBAIOT PE3WHOBBIA OWHT IS

nepesxarus BeH. Hioke Ounta BHyTprBeHHO BBOAT 0,5% -1 pacTBOp HOBOKaWHa; W1 BepxHel koHeuHocty 40-50 mu, aust

mwkHer 80-100 M. [loTtepst wyBcTBHTENEHOCTH HacTymaeT depe3 10-15 MuH u coxpansiercs no cHstus OmHTa. [locie

CHATHS OWHTa y OOJBHOTO TIOSBISIFOTCSI PE3KHe OONM B OIEpalMoOHHON paHe, 4To TpeOyeT BBeACHHs 00e300IMBaIOMINX

CpEICTB.

BHyTprKoCcTHAs ¥ BHYTPUBEHHAS aHECTE3MH HE TOTYUIIIH IIIUPOKOTO PACIPOCTPAHEHUS B METUITIHCKON TIPAKTHKE.
Baokaabl.

brokaget MAC MoryT OBITH HCIIONTE30BAaHBI KaK MpH MocTyruieHun 001pHBIX Ol B crammonap mpu oka3zaHUH
nepBoOd BpaueOHOM TOMOIIM, TaK ¥ MIPH MX JalbHEHIIeM JiedeHuH. B 3amady 010kaq BXOIUT NepephiB adepeHTHOM
HOHHHGHTI/IBHOﬁ UMIYJbCAIIUM M3 30HBI NOBPCKACHUA WM BOCIAJICHUA XKCJIE3bl, a TaKXE BO3Z[eI>iCTBPIe Ha
3¢ hepeHTHYI0 HMMITYJIbCAIIMI0 C JOCTHXKEHHEM TaHIVIMOOJOKHPYIOIIEro JCUCTBUS, CHUKCHHEM CIla3Ma IJIaJIKoi
MYCKYJaTypbl BHYTPEHHHX OpraHOB JKHMBOTAa M TMPOTOKOB OONBIIMX MHINEBAPUTEIBHBIX KeJe3, COCYIOB
CIUIAHXUTUYECKONH 30HBI. 32 CUET ITOr0 YZ[aéTCSI YBCJINYUTh MOYCOTACIICHUC, YMCHBIINUTL MPOABJICHHUA KHIICYHOI'O
napesa, CHU3UTh MaHKPEeaTHUeCKYI0 dK30ceKpeluio. Mcxoast 13 MHTEHCUBHOCTH M YIOPCTBa OOJIEBOTO CHUHApPOMA IS
IMMaHKPCATOJIOTHU XapaAKTECPHO CTPEMIICHUEC K MCIIOJIB30BAHUIO ITOBTOPHBIX WJIN AJIUTCIBHBIX 6J'IOK3I[.

B Gmokamax MAC peanu3yloT /Ba OCHOBHBIX MEXaHH3Ma MECTHOW AHECTE3MH: MEXAHW3M pecUOHAPHOU
amecmesuu N MEXaHU3M NOA3Y4e20 UHGUIbMpama cO CTPEMIIGHHEM JOCTHYBL TYTOTO 3amoiHeHus pactBopoMm MAC
KJIETYATOTO MPOCTPAHCTBA, OKPYXKAIOIIETO MOJKEITyIOYHYI JKelne3y. JTO MPOCTPAHCTBO MOXKET OBITh JIOCTHTHYTO
TPaIUIIUOHHBIM, MOSICHUYHBIM JOCTYIIOM HIIM TEPEIHHM JOCTYIIOM, Yepe3 KJIeTYaTKy KPYTJION CBSI3KH IeueHHn. B
NIEPBOM Clly4yae MCIONIb3YIOT NMapaHedpaibHy0 HOSCHUYHYI0 HOBOKAaHHOBYIO OJIOKaqy MM MOSCHUYHYIO OJIOKary 1o
Pomany.

IMapanedpaibHasi mosicHMYHass 0JiOKaja emé HEJaBHO SABISUIACH OJHMM W3 HauOoJiee MOMyJSPHBIX
BO3/ICHCTBUI TAaKOro poja IpH OKa3aHWW IEPBOM MOMOIIM OOJIbHBIM C abJOMUHaNbHBIMH KatacTpodamu. s eé
NpoBesieHHs OOJBLHOTO YCTONUYMBO YKIAIBIBAIOT HA MPaBblii OOK, MOJ MOSICHUILY HOJJIoXKeH Banuk. Hora GonbHoroO,
pAacroJio’KeHHasl CBEPXY, BBITSIHYTA, HIDKHSSI HOTa COTHYTa B KOJIEHHOM M Ta300€JpEeHHOM CyCTaBax M MOATSHYTa K
xuBOTy. [locine 0OpabOTKM KOXH M OTpaHMYEHHS ONEPALMOHHOTO IOJIS MPOU3BOIST BHYTPUKOXKHYIO aHECTE3HIO
0,25% pacTBOpOM HOBOKawWHa B yriy, o0pa3oBaHHOM cooTBeTCTBYrOmUM XI| peOpom ¥ JITHHHON MBIIIIECH CITMHBI.

CMeHMB KOPOTKYIO HWIUTy Ha 00Je UIMHHYIO, IPOABHUTAIOT MOCIENHIO BrIyOb TKaHEH, MEPIEeHANKYISIPHO OOKOBOH



IIOBEPXHOCTH TeJda B TOYKE BKoJa, Hocelias Brepenu pactsop MAC. Ilpu npoxoxaeHHMM KOHL@ WIJIBI 4epe3
BHYTPUOPIOIIHYIO (DacIiio OLIyIIaeTcsl IpeojojieHHe NpensarcTBus. llepuoandecku CHMMAas ILINPHUIL C WIVIBL,
yOexIaroTcsd B OTCYTCTBMM IIOCTYIUIEHHUS! uepe3 He€ KPOBH M CTaparoTcs yJIOBUTb MOMEHT, koraa pactBop MAC
IIEPECTaHeT BBITEKaTh U3 NAaBHWJIbOHA MIVIBL. DTO CBUAETEILCTBYET O TOM, YTO KOHYMK UIJIBI JOCTUI OKOJIOIIOYEHHOTO
MPOCTpPaHCTBa, mocie yero BeoAaT 100-150 mu 0,25% témmoro pactBopa HOBoKawHa. Ilpy mpaBUIIBHOM MPOBEIECHUH
omokanel pactBop MAC pacmpocTpaHseTcss Ha OO0JaCTh COJIHEYHOTO CIUIETEHHS M YPEBHBIX HEPBOB, 4YTO B
3HAYUTEIILHOW CTETEHU CHUMAeT BEreTaTHBHBIM KOMIIOHEHT OOJMM M MOXET CHOCOOCTBOBATh JIMKBUAALIUH
JUHAMHUYECKON KHUILIEYHON HEMpOXOAMMOCTH, HO HEPEIKO HE MO3BOJSET MOJHOCTHIO KYIUPOBAaTh MaHKPEATOI€HHOTO
00J1eBOr0 CHHIPOMA.

OTOT HEJOCTaTOK IPEOAONIEBAECTCA B XOAE NMOSCHMYHONH HOBOKAWH — MeAMKAMEHTO3HOH OJIOKAABI MO
Pomany. /{1 e€ nmpoBeaeHus: OOJHHOTO TaKKe YKIAAbIBalOT Ha OOK, MPOTHUBOIOIOKHBIA 30HEe MPEUMYILIECTBEHHOTO
MOpaKeHHs TTOKETyJOYHOH Kene3bl. B Touke mepeceyenus: IMHHON MbIIp! cnubl ¢ X1 pedpom ToHKOI Uroi,
coOuoasi MPUHIMITEI aCeNTHKH M AaHTHCENTHKH, MPOBOISAT AaHECTE3WI0 KOXH W TiryOkenexkamumx Tkaned 0,25%
pacTBOpoM HOBOKaWHa WM TpUMEKawHa. 3ateM, cMeHuB uriy (amuHoit 100-120 mm), e€ mpoBoast o ynopa B Xl|
peOpo. CocKONb3HYB C HIDKHETO Kpasi pedpa, OCTOPOXKHO HPOJBUIAIOT UIMY, MoJaBasl Iepen Hel CTPyIo pacTBOpa
MAC nHa rirybuny 5-10 mwm. [locne mpokosa BHyTpHOpIONTHON (aciuy cpe3 UTibl OKa3bIBAETCS B TOJIIIE KIETYATKH,
kyzna menierHo BBoaaT 200-300 mu témtoro pactBopa MAC ¢ no6asnenuem 2-4 ma 50% pacTBopa aHaIbIMHA UIIH 5
M OapanruHa, 500 Mr KaHAMUIIMHA WM Pa3oBYI0 03y APYroro aMHWHOTIMKO3WAa. MHOTma B 3TOT pacTBOp
nmobasmsroT 100 Te1c. KUE Topmokca wmu tpasunona, mibo 10-20 teic. ATpE kontpukana. J[nmutensHoe (He MeHee 3 1)
OoneyTonieHre, MPEKPALEHUE TOLIHOTHI M PBOTHI, YMCHBIICHHE BBIPAKCHHOCTH B3IAYTHS JKHUBOTA SIBISIOTCS
JTIOKAa3aTeNIbCTBOM JIOCTHXEeHH HeoOxoaumoro ¢ dexra 6mokaapl. OTHAKO €CIN 3TOTO HE yIAETCS TOCTHYB C TIEPBOTO
pasa, 6J10Kagy IPUXOIUTCS OBTOPSITb.

[Iponouruposanne 3¢pdexToB O6mokansl mo Pomany MoxkeT OBITh AOCTUTHYTO C TIOMOIIBIO IJIUTEIHLHOrO
BiauBanuss MAC no IMonmoBy — HaiineHoBy B TO e caMoe€ KIETYATOYHOE MPOCTPAHCTBO, YTO OOECIIECUHBACTCS
MIOCTOSIHHOHM KaTeTepHu3alneil 3a0pIoMHHOTO pocTpancTBa. st 3Toro Bo BpeMs IpoBeeHHs 010kaabl mo Pomany
WCIIOJIB3YIOT WMy Hisi myHKmuu IuieBpbl (Tuma wurasl 2090). [locie co3manus B KIETYATOYHOM IPOCTPAHCTBE
uHQubTpara ¢ nmomomsio 100 Ma pactBopa MAC depe3 mpocBeT UIIIbI MAKCUMAaIbHO BO3MOXKHO MPOBOJSAT TOHKHI
(hTOPOIUIACTOBBIN WIIU TOJIMATUIICHOBBIM KaTeTep W, MPUACPKUBAsi €ro, YTOObl HE BBITSHYTh OOpaTHO, U3BJICKAIOT
urny. Karerep npummBaioT K KoKe TOHKOH JIMTaTypod WM (UKCHPYIOT C MIOMOIIBIO Tpe3yOlia 13 JIeUKOIIACTRIPS 1
YKPBIBAIOT MECTO MYHKIMH CTepUiabHOW caiipeTkoil. [[ns BBemeHUsT PAacTBOPOB B HApYXKHBIM KOHEI[ KaTeTepa
BCTABIISIOT METAIUTMUECKYIO KAHIONIO — Uy COOTBETCTBYIOIIETO JHAMETpa CO CHIJICHHBIM cpe3oM. HeoOxoaumprii
JUist OJIOKaJbl MAHKPEaToAyoJeHaIbHOM 30HBI 00BEM pacTBopa MAC cocrariser mo 300 mun 0,25% pactBopa
HOBOKaWHa IMpU OJHOCTOPOHHEM kKarerepuzamuu U 150-200 My Takoro ke pacTBopa IMpU JABYCTOPOHHEU
karerepuzauuu. E€ cBoOoaHo BBOIAT 3a 30-40 MUH, HCIIONB3Ys CTAHAAPTHYIO CUCTEMY Uil BHYTPUBEHHBIX BIMBAHHM.
B coctaB nH}yYy31OHHOM cpesibl BXOIAT, KPOME PacTBOpPa HOBOKAMHA WJIM TPUMEKanHa, aHTUOMOTHKHA B MUHUMAIbHOM
pa3oBoil 103, MHIMOUTOPHI MPOTEa3, HEHAPKOTUUECKUE AaHTUOPaJIUKUHUHOBBIE AHAIBIETUKW W AHTUTHCTAMUHHBIE
Ipenaparsl, CIa3MOJINTUKU. BiivBaHne noBTOpAIOT yepes3 4-6 4 Ha NMPOTSHKEHHUHU 3-4 CyTOK.

3a0pIOMIMHHOE KIETYATOYHOE MPOCTPAHCTBO MOXKET OBITH JOCTUTHYTO CIEPEAN C MOMOILIBIO OJI0KAABI Yepe3
Kpyriayw cBsi3ky neuyeHu. Kpyrmas cesska medenn (KCII) HaumHaeTcs oT mynka Ha NPOTSDKEHHMH 7 _+2 CM U
pacmosiaraeTcs BHyTPHOPIOIIMHHO, HEINOCPEACTBEHHO IO arlOHEBPO30M OeJIOi JIMHUM KHBOTA, CTPOro MO CpeaHei
nuHuM. [lanee oHa OTKIIOHSETCS BIPABO, OKPBIBAETCS OPIOMIMHON C TPEX CTOPOH M HANPABIISIETCS] K BOPOTAM IEUCHH.

YcranosneHa TecHas B3anMocBs3b kinerdarku KCII ¢ kieT4aToyHbIM IpOCTPaHCTBOM MaHKPEATO YO eHATEHON 30HBI



OT JIO)Ka JKETYHOTO ITy3bIpst 10 OpBDKEHKH OOOMOYHON KHINKM M KICTYAaTKH, OKPY)KAIOIIEH Telno M XBOCT
TIOJKETYIOYHOM JKeJe3bl.

s mpoBenenus Ookansl gepe3 kiaetdarky KCII mociae o0paboTku KOKH CTPOTO IO CpeaHeH JTHHUY Ha 3 CM
(ma 1,5-2momnepedHbIX Hallblla BBIMIE ITYIIKA) aHECTE3UPYIOT KOXKY TOHKOW urioi. OOs3aTelIeH TIIATEIbHBIA OCMOTP
Oenoil IMHUM 111 UCKIIIOYEHUS TPBDK KMBOTA B 3TOM obnactu. [locie cmeHsl uriibl Ha Oojiee TOJICTYIO M UIMHHYIO
NPOM3BOIAT MPOKON ©Oeloil JNMHMM >KWBOTA, NPOJBIKEHHIO WIJIBI MPENOCHUIAIOT BBeAeHue pactBopa MAC.
[IpoxBmxeHre Wbl MPEKPaLIaT cpa3y Mocje mpokona 0enoi nuHun xuBota. B xneryarky KCII meanenHo BBoAsT
250-300 0,25% pacTBOpa HOBOKaWHAa WM TPUMEKAUHA, K KOTOPBIM MOTYT OBITh H00aBJICHBI aHTUNIPOTeasbl, 2 M 2%
pacTBopa namaBepuHa uin Ho-1ma, 1 mit 0,2% pactBopa miatuduinaa, 2-4 M 50% pacTBopa aHaJlbrHHA U pa3oBast
no3a aHtubnotukoB (40-80 Mr reHTamMHIMHA, CH30MHLMHA HIM ToOpamMHIWHA). MecTo HHBEKIHH 3aKICHBAIOT
OaKTEepHULIUAHBIM JICHKOIIIACTBIPEM.

O hexTUBHOCTD 0JIOKaBI MPOSIBIISETCS OBICTPBIM KyMHPOBAaHHEM OOJIEBOTO CHHIPOMA, YIYUIIEHHEM OO0IIETo
COCTOSIHUSI OOJIBHOTO, MPEKpaIlEHHEM PBOTHI, WCUYE3HOBEHHUEM IOTIUBOCTH M TEMOJUHAMUYECKUX PaCCTPOICTB,
MOPO30BEHNEM KOXKHBIX TIOKPOBOB, BOCCTaHOBJICHHEM JAOCTaTOYHOTO Temma auypesa. Menblas no3a pactBopa MAC
(100-150 mu1) He obecrieunBaeT OJOKAIbI MOKEIYIOUHON JKENEe3bl, HO NOCTATOYHA [UIS CHSTHS JKEITYEMy3bIPHON
KOJINKH, 4YTO MOXET CIyXuTb Au(¢epeHIuanbHo — IuarHoctudeckuM mnpuémoM. IIpoTmBomokaszaHueM uis
BbimonHeHnss Onokansl KCII sBisroTcst mocneomnepanioHHbIe PYyOII B SMUTACTPATLHOW OONACTH W MPaBOM
nonpedepbe, TPhDKKM O€NoW JHHWW KMBOTA, HEMEPEHOCMMOCTh HOoBokamHa winu apyrux MAC. Ilpocrora wu
Oe3omacHOCTh 010Ka b 3a0promHAOTO MpocTpancTBa yepe3 KCII, Hapsimy ¢ BEICOKO# 3¢ (heKTHBHOCTEIO, TIO3BOJISIET
PEKOMEHII0BATh €€ K HIMPOKOMY NMPUMEHEHHIO [UIS OKa3aHUS MOMOIIM OONBHBIM C 3a00JI€BaHMSAMH IOKETYAOUHON
JKeJe3bl B IPUMUTUBHBIX YCIOBUSIX, HE TONBKO B CTAllMOHAPE.

TpeboBanne k oOaumenvHou 6noxkade yepez KCII MoxerT OBITH peaJN30BaHO B XOJe HEOOXOIUMOM
BHYTPUOPIOIIMHHON omnepanuu. s 3TOro KaTeTepusupyroT KPYIJylo CBA3KY IHeueHH (Tociie e€ TyHHEIUpPOBAHUS
TYIOW WTTIOW OOJBIIOTO MPOCBETa Ha TIIyOMHY 6-8 CM). HAJIOKUB JIMTATypy Ha KYJBTIO NMEPECEYEHHOW BO BpEMsI
cpenunHON nanmapotoMun KCII, repMmerusupyioT e€ KieTuyaTOYHOE MpOoCTpaHCTBO. HapyKHBIN KOHeI| Karerepa
BBIBOJIAT MyHKIIMOHHO HAa MEPEIHIO CTEHKY KMBOTA M KaHIOJHPYIOT. DTO MO3BOJISIET MOCIE ONEpalui NPOBOANUTH
JUIMTENFHYIO OJIOKaay 1O TOW JK€ MporpaMme, KOTOpas HCIONB3YeTCs NpU 3aJHEM JIOCTyNe K 3a0pIONIMHHOMY
KJIETYATOYHOMY ITpocTpaHCTBY 110 ITonoBy — HaliieHoBYy.

bnokaapl maHKpeaToayoAeHAILHONW 30HBI [0 MEXaHU3MY PETHMOHAPHON aHECTEe3WH MPUMEHSIOT B OCHOBHOM
npu octpeix mpotieccax B IDK. HekoTopble u3 HHX, XOTS W JOCTaTOYHO 3(PQEKTUBHBIE, TaKHe KaK YPECKOXKHAs
Omokaja upeBHOro cruieTeHus 1o Kammucy, CIHOXKHBI TEXHHYECKH M TIOTOMY HE TMOJNyYHIIM I[ITHPOKOTO
pacnpoctpadenus. JnuTeabHas snuaypaibHas 6goxaga MAC na yposue Thyy - Thyy obecrieunBaer uaeanbHOE
pelieHne mpoOsieMbl KYNMHPOBAaHUSI CaMBbIX CHIIBHBIX Oosiel. braromapsi snumypaibHONW aHECTE3MH NpEeKpaIlaeTcs
NOTOK HOLMUENTHBHBIX BO3IEHCTBUN W3 30HBI MaHKPEATHYECKOH IeCTpyKUMH C OJOKamod HeOIaronpusiTHBIX
BEreTaTUBHBIX PEaKUUil Ha T€MOJMHAMHUKY M KHUIIEYHYIO MOTOPHKY, PacCTPOMCTBO KOTOPBIX OCIOXKHSET OCTPBIH
na"kpeatut. Cucremarndeckoe (Kaxable 2 4) BBeleHHE 2% pacTBOpa TPUMEKaWHa I JIMAOKAWHA B 03¢ 5-7 M
oOecrieurBaeT HE0OXOAMMBIN 3P (HEKT HA MPOTHKEHUH OCTPol (a3pl nankpeatuta. OTHAKO TEXHUYECKHE TPYAHOCTU
NpU DYHKIUM U KaTeTepU3ally 3MUAYPaIbHOTO MPOCTPAHCTBA, HUMOTEH3UBHBIE PEaKMU NPU HEKOPPUTUPOBAHHON
TUIIOBOJIEMUH, BO3MOXHOCTH Tepdopauuu TBEPAOH MO3TOBOM OO0OJOYKM, OMACHOCTb, XOTA W peAKas, THOMHOTO
SMHUIYPHUTA 3aCTABISIIOT CACP)KAHHO OTHOCUTHCSA K NMPUMEHEHHUIO 3TOr0 METOJAa M MPEeNrovyecTb eMy APYIHe BHUJIBI
Omoka.

OnpeenéHHBIMU NIPEUMYIIIECTBAME 001a]aeT cAaKpOCIMHAJIBLHAA 010Kaaa. OHa BBIMOJHSAETCS B MOJIOKEHAN

0obHOTO Ha OOKY WM JKUBOTE. [IpH 3a00NeBaHUSX MTAHKPEATO YO IEHAILHOM 30HBI ITPH €€ BBITOJTHEHUH TPOU3BOIAT



nBa BBeneHus Témioro 0,25% rUIOTOHMYECKOTO PacTBOpa HOBOKAaWHA BO Biarajmiie M. Sacrospinalis cumMerpuyHo
OT MO3BOHOYHHMKA B TOYKaX Ha YPOBHE YTIIOB JIOMATOK. B 3aBHCUMOCTH OT pa3BHTHS MYCKYJATypbl U Macchl Telsa
OOJEHOTO ¢ KaKI0W CTOPOHBI BBOAAT 75-150 mut pactBopa MAC ¢ nobasnenuem 1-2 karmens pacTBopa ajapeHannHa. B
TEX CIydYasx, KOrJla MpeAIoiaraetcs Mo aHaMHe3y WM YCTaHOBJICHA HEMEePEeHOCHMOCTh HOBOKAMHA, WCIIOJB3YIOT
pacTBOpBl TpUMEKaWHA WM JIMJOKaWHa B TeX ke jgo3ax. [Ipu nérkmx ¢dopmax OIl ans kynmupoBaHHs OO0JIEBOTO
MPHUCTYMA JOCTATOYHO OJHOKPATHOW OJOKaIbl, MpUYEM HEPEIKO OOJIEBOM CHHAPOM KYHMHUPYETCs OYKBaIIbHO «HA
urney. [Ipu TsoKENOM MmaHKpeaTuTe CaKpOCHUHAIBHYHO OJIOKaly BBIMOJIHSIOT JIBA pa3a KaXKABIH JACHb, MPH HATUYUU
oTu€TIIMBOTO OoJNeyTOoIIsomIEero 3ddexTa.

CakpocrnviHaibHasi OJOKajga OTIMYAETCS HAMOOJBIICH IPOCTOTONM TEXHUKU BBIMIOIHCHUS, OBICTPBIM U
JUTHTEIBHBIM 3P QdeKToM 3a cuéT pacmpocTpaneHus: pactBopa MAC w3 Biaraiuina JIUHHONW MBIl CIUHBI K
KOpEeIIKaM CIUHHOMO3TOBhIX HEpBOB. Kak u mpu Onokane 3a0prOIIMHHOTO MPOCTPAHCTBA 4Yepe3 KPYIIIYH CBS3KY
MIEYCHHU, IPOCTOTA ¥ OE30IaCHOCTh CAKPOCIIHHAILHOW OJIOKAIbI, HAPSAY C JOCTATOYHOH 3(PPEKTUBHOCTHIO, TIO3BOJISCT

PECKOMCHI0BATH e€ K IUPOKOMY MMPUMEHCHUTIO ITPU OKa3aHUU MMOMOIIIH 6omeaEIM OIT Ha JOT'OCITMTAJIbHOM 3TalIC.



HAPKO3

Hapko3 — cocTosiHHe, XapaKTepU3YIOLIEecs] BPEMEHHBIM BBIKIIIOUEHUEM CO3HAHUs, BCEX BUIOB UyBCTBUTEIHHOCTH (B
TOM 4YHCJIe 00JICBOI), HEKOTOPBIX PEQIICKCOB M PACCIa0ICHHEM CKEJIETHBIX MBIIII] BCICACTBUE BO3ACHCTBUS HAPKO-
THUecKkux BemecTB Ha IJTHC.
B 3aBucuMocTn OT myTedl BBEAEHUS HApKOTHYECKUX BEILECTB B OPraHM3M BbBIACISIIOT HMHTASIIMOHHBIA U
HEHHTAJISIIIMOHHBIA HAPKO3.

Teopuu Hapko3a
B mHacrosmee Bpems HET TEOPHUHM HapKo3a, YETKO OMpelessionleld MeXaHW3M HapKOTHYECKOTO JEHCTBHA
aHeCcTe3UpYIOIUX BemecTB. Cpean CyecTBYIOUINX TEOPHH HanOoJIbllee 3HAUEHHE UMEIOT CIICAYIOIIHUE.
Jlummpnas teopus mpemiokeHa . Meitepom (1899) m Y. Osepronom «1901), KoTOpbIe CBSI3BIBANM JEHCTBUE
HapKOTHYECKHUX CPEACTB C UX CIIOCOOHOCTBIO PAaCTBOPATHCS B )KHPOMOJOOHBIX BelIeCTBaX MEMOpaH HEPBHBIX KIETOK
U TEM CaMbIM HapyllaTh MX AEATEJbHOCTb, YTO NPUBOIUT K HapKoTuueckoMmy 3¢ddekty. HapkoTmueckas cuna
AHECTE3UPYIOIIUX CPEACTB HAXOAUTCS 5 MPSIMOH 3aBUCUMOCTH OT UX CIIOCOOHOCTH PacTBOPSTH SKUPHI.
CornacHo ancopOrumonHoi Teopun Tpaybe (1904) u O. BapOypra (1914), HapkoTHUYECKOE BEIIECTBO HAKAILIMBACTCS
Ha TIOBEpXHOCTH KieTouHbIXx MeMmOpan B IIHC, u3meHsss TeM caMbiM (U3NKO-XUMHYECKHE CBOMCTBA KIIETOK,
HapymaeT uX (yHKIHH, YTO BBI3BIBAET COCTOSIHUE HAPKO3a.
B cooTrBercTBHM ¢ Teopuel TOPMOXKEHHS OKHUCIUTENBHBIX mporeccoB PepopHa (1912), HapKOTHYECKOE CPENCTBO
OnokupyeT PepMEHTBI, PETYIUPYIOIINE OKUCIUTENEHO-BOCCTAHOBUTEIIBHBIE IIPOLIECCHI B KJIETKaX MO3TOBOM TKaHHU.
CornmacHo koarymnsioHHo#W Teopuu bepHapa (1875), bamkpodra m Puxtepa (1931), HapkoTHdeckue cCpeacTBa
BBI3BIBAIOT 00OPATUMYIO KOAryJALHUIO MPOTOILUIa3Mbl HEPBHBIX KIIETOK, KOTOPBIE TEPSIOT CIIOCOOHOCTH BO30YKIAThCA,
YTO MPUBOAUT K BOSHUKHOBEHHIO HAPKOTHYECKOT'O CHA.
Cytp (usmonorudeckoit Teopuu Hapko3a B.C. 'ankwmna (1953), ocHoBannoit ma yuenun W.M. Ceuenona, M.II.
ITaBnoBa, H.E. BBemeHckoro, cBOIWTCS K OOBSCHEHHIO HAPKOTHYECKOTO CHa ¢ mosumuii Topmoxenwms [[HC,
BO3HHKAIOIETO MMOJI JACHCTBUEM HApPKOTHYECKMX BellecTB. K JeiCTBUIO aHENbre3upyrolero CpeacTsa Hawmbosee
YYBCTBHUTEJbHA PETHKYISIpHAs popmanus Mo3ra (AHoxuH [1.A.).
Takum 00pazoM, (HU3NOIOTHUECKAE MEXaHU3Mbl HAPKOTUYECKOTO CHA COOTBETCTBYIOT COBPEMEHHBIM IOJIOKEHUSIM
Helpo(U3nONIoruH, a B OCHOBE HEMOCPEACTBEHHOTO MEXaHM3Ma JCWCTBHS HApKOTHYECKOTO CPEJCTBa HAa HEPBHYIO
KJIETKY JISKUT OJIMH M3 XUMHUYECKUX WM (PU3NYECKUX TPOIIECCOB: BO3JICHCTBUE HA KOJUIOWABI KIIETKH, MEMOpaHy
KJIETOK, PACTBOPEHUE JTUTHIIOB U JIP.

Cragun Hapko3a
HapkoTtnyeckue cpelicTBa BBI3BIBAIOT XapaKTEepHbIC M3MEHEHHSI BO BCEX OpraHax M cucTeMax. B mepuos HachlmeHHs
OpraHu3Ma HapKOTHYECKHUM :PEIICTBOM OTMEUAIOT ONPENCIEHHYI0 3aKOHOMEPHOCTHh (CTaJUIHOCTh) B HM3MEHEHHH
CO3HAHUsI, AbIXaHHs, KPOBOOOpaIieHus.. B CBsI3M ¢ 3THUM BBIOENSAIOT CTaJWH, XapaKTepHU3ylOIIue IIyOuHYy HapKo3a.
Oco0eHHO OTYETIHBO CTaIUH MPOSBIAIOTCS PH 3(PUPHOM HAPKO3E.
Boigensitor wetkipe cragun: | — ananresus, || — Bo3Oyxnaenue, |1l — xupyprudeckas cranus, moapasaestomasncs
Ha 4 ypoBHs, |V — npoOyxaeHue.
Cramus ananre3un ()
BonbHOIi B cO3HaHUM, HO 3aTOPMOXKEH, IPEMIIET, Ha BOIIPOCHI OTBEYAET OAHOCIOXKHO. OTCYTCTBYET MOBEPXHOCTHAS
OoneBasi YyBCTBUTEIBHOCTh, HO TAKTWIBbHAS W TEIUIOBAas YyBCTBUTEIHHOCTH COXpaHeHa. B 3TOT mepros BO3MOKHO
BBINIOJTHEHHE KPATKOBPEMEHHBIX BMEIIATEIbCTB (BCKPBITHE ()JIETMOH, THOMHUKOB, IUAarHOCTHYECKUE UCCIICIOBAHUS).
Cragus KpaTKOBpeMEHHas, IIUTcA 3—4 MUH.

Cranus Bo3oy:xaenus (I1)



B sT0#i cranuu npoucXoAUT TOPMOXKEHUE LIEHTPOB KOPBI OOJBLIOrO MO3ra, HO IOJKOPKOBBIE LIEHTPhI HAXOASTCS B
COCTOSIHUM BO30Y)KICHUS: CO3HAHUE OTCYTCTBYET, BBIPAXKEHO JIBUTATEIBHOE U pedeBoe Bo30ykaeHue. bombHbIe KpH-
yar, IbITAI0TCS BCTATh C ONEPAlIMOHHOrO cToja. KojKHbIE TIOKPOBBI IMIIEPEMUPOBAHBI, IyJIbC YacThli, A/l MOBBIIEHO.
3pauky IIUPOKHE, HO pearupyroT Ha CBET, OTMEYaeTcsl cie30TedeHue. YacTo MOABIAIOTCA Kalllelb, YCHJICHUE
OpOHXMAaJIbHOM CEKpelMH, BO3MOXKHA PBOTA. XHUPYPrHUECKHE MAHUIYIALMH Ha (oHE BO30YKICHHUS INPOBOIUTH
Henmb3d. B 3ToT mepuon HEoOXOAMMO MPOAOIDKATh HACHILIEHHE OpTraHU3Ma HAPKOTHYECKHM CPEIACTBOM IS
yriryOaeHus: Hapko3a. TUTeIbHOCTh CTaAuU 3aBUCUT OT COCTOSIHUS OOJNBHOTO, OMbITAa aHecTe3nosora. Bo30OyxaeHnue
00BIYHO IIUTCS 7—15 MUH.
Xupypruueckas cramus (111)
\
C HacTymieHHeM 3TOH CTaJui HapKo3a OOJBHOW yCIIOKauBaeTCs, JbIXaHUE CTAHOBUTCS POBHBIM, YacTOTa MyJbca H
AJl mpuOIMKaroTCsl K ICXOAHOMY YPOBHIO. B 3TOT mepno BO3MOKHO MPOBEJCHHE ONEPAaTHBHBIX BMELIATEIbCTB. B
3aBHCUMOCTH OT TJIyOMHBI HApK03a pa3nnyaroT yeTsipe ypoBHs |l cragum Hapkosa.
Iepsoiii ypoBens (I11;). BonbHoli criokoeH, npixanue poBHOE, AJl M MyJIbC JOCTUTAIOT UCXOAHBIX BEIMYMH. 3pavyku
HAuYMHAIOT CY>KaThCs, PEakLsl Ha cBeT coxpaHeHa. OTMEe4aroTCsl IIaBHOE ABMKEHUE TTIa3HBIX SI0JI0K, SKCIEHTPUYHOE
ux pacnonoxeHue. COXpaHSIIOTCS POTOBUYHBIN M TJIOTOYHO-TOPTAHHBIA peduieKchl. MBIIIEYHBIH TOHYC COXpaHEH,
MI03TOMY POBEJCHUE ITOJIOCTHBIX ONEpaLuil 3aTPyAHEHO.
Bropoii yposens (l1,). JIBmxeHne rma3HeIX sI0J0K MPEeKpaIiaeTcs, OHM PacloiararoTcsl B IEHTPAITEHOM ITOJIOKEHUH.
3padky HAYMHAIOT IIOCTENICHHO PACIIUPATHCS, Peakys X Ha CBET ociadeBaeT. POroBUYHBIN U IIOTOYHO-TOPTAHHBIHA
pedutekcel ocnabeBaroT U K KOoHIy ypoBHA LI, mcuesaror. Jlpixanne criokoifHoe, poBHOe. AJl W Myibc HOpMasbHBIE.
Haunnaercss mOHMXEHUE MBIIIEYHOIO TOHYCA, YTO IO3BOJISIET OCYIIECTBIISATH OPIOLIHO-IIOJIOCTHBIC OINEPALUH.
OO0b19HO Hapko3 poBoaAT Ha ypoBHe |11;,—I1,.
Tperuii ypoeub (IIl;). I'myOokmii Hapko3. 3padkd paCHIMPEHBI, PEardpyrlOT TOJBKO Ha CHIIbHBIA CBETOBOM
pa3apaxkuTenb, POTOBUYHBIA pediekc OTCyTcTBYyeT. B 3TOT mepwoxa HacTymaeT MOJHOE paccialieHue CKEIeTHBIX
MBIIII, BKIOYas MeXpEOepHbie. JIpIXaHWE CTAHOBHUTCS IOBEPXHOCTHBIM, auadparMalibHbiM. B  pe3ynbrare
paCCHa6J'IeHI/I$I MBIIIL] HIDKHEH YeJIFOCTH IMOCIICAHAA MOXKET OTBUCATh, B TAKUX ClIydadaX KOPCHb A3bIKa 3araJacT U 3aK-
PbBIBACT BXOJA B TI'OpTaHb, YTO IPHUBOJAUT K OCTAHOBKE JbIXaHUWS. I[J'ISI OpeaAynpexKACHUA O3TOro OCJIIOXHCHUA
HeO6XOI[I/IMO BBIBECTH HIDKHIOIO YEIFOCTH OOIBLHOIO BHepé,Z[ " IoAACPKMUBATDH €€ B TaKOM TIOJI0KEHHH. Hy.HBC Ha 3TOM
ypoBHE yuamiéH, manoro HamnonHeHus. AJl moHmkaercs. HeoOxoauMo 3HaTh, 4TO NMPOBEJCHHE HApKO3a Ha 3TOM
YPOBHE OMACHO IS )KU3HU OOJBHOTO.
YerBéprhiii ypoBenb (IlI;). MakcuManpHOe paciiMpeHne 3pavykoB 0e3 peaklMd MX Ha CBET, POTOBHIA TYCKIas,
cyxad. ,Z[I)IX&HI/IG IMOBEPXHOCTHOC, OCYIICCTBIIACTCA 3a cuér }Z[BI/I)KGHI/Iﬁ }Z[I/Ia(l)paI‘MBI BCJICACTBUEC HACTYNHMBIICTO IIa-
panuua MexxpéoepHbIx Mbim. [lynbc HuTeBHAHBIN, YacThiid, A/l HU3KOE WM COBCEM HE ompenensercs. YTIyOnsaTh
Hapko3 10 ypoBHs III, omacHo mma ku3HM OOJNBHOTO, TaKk KaK MOMKET HACTYNUTh OCTAHOBKA IbIXaHUS U
KPOBOOOpAILIEHHS.
Cranus npodyxaenus (1V)
Kax Tonpko mpekpamaercst mojada HapKOTHYECKHX BELIECTB, KOHIEHTPALUA aHECTE3MPYIOIIEro CPEACTBAa B KPOBU
yMeHbIIaeTcs, 00JIbHON B 00paTHOM MOPAIKE MPOXOAUT BCE CTAJUH HAPKO3a, U HACTYMAET MPOOYKICHHE.
[oaroroBka 60JbHOI0 K HAPKO3Y
AHecTe3no0JI0r IPUHUMAET HEMOCPEICTBEHHOE y4acTHe B MOArOTOBKE OOJBHOTO K HapKo3y M omnepanuu. bombHOro
OCMaTpUBAIOT IEpe ONepaluei, Ipyu 3TOM He TOJbKO 00palaloT BHUMaHHE HAa OCHOBHOE 3a00JIeBaHME, 110 TMOBOIY
KOTOPOTO MPEJICTOUT OIepanys, HO W MOAPOOHO BBIACHSAIOT HAIMYHE COMYTCTBYMOmIEH maronorud. Ecimm OonbHOIM

ONepUpyeTcss B IJIAHOBOM IMOPSJIKE, TO IPHU HEOOXOAMMOCTH IMPOBOMAT JICUEHHE COIMYTCTBYIOIIUX 3a00JieBaHUM,



CaHALMIO IIOJIOCTH pPTa. Bpay BBIICHAET U OLIEHUBAET IICUXUYECKOE COCTOSHHE OOJIBHOIO, aJlIeprojorHyecKui
aHaMHe3, YTOUHSET, IEPEHOCHII JI OOJIBHOM B MPOIIOM OINEpalliy U HapKo3, oOpamaer BHUMaHue Ha (opMy JnIa,
TPYAHON KJIETKH, CTPOCHHUE IIIEH, BBIPAXKEHHOCTb ITOJKOXHOW KHPOBOW KiieT4aTkH. Bcé 3TO HE0OXO0aUMO, 4TOOBI
HPaBUIBHO BBIOpATh METO 00€300IMBaHNS M HAPKOTHIECKUH Iperapart.
BaxxHoe mpaBuio MOATOTOBKM OOJIBHOTO K HApKO3y — OYMILIEHHE XXETyJOYHO-KHIIEYHOIO TpakTa (IPOMBIBaHHUE
KENyIKa, OUUCTUTEIILHBIE KIIN3MBI).
Jns mojaBneHus MCHUXOAMOUMOHATBFHON peakuM W YrHeTeHHs (YHKUWH ONyXKOarollero HepBa Mepes onepanuei
0ONBHOMY TPOBOASAT CIEIHAIbHYI0 MEIMKAMEHTO3HYIO MOATOTOBKY — mpemenukanuio. Llenp mpemenukanum —
CHIDKEHHE YacTOThI MHTPA- U MOCTOMEPALMOHHBIX OCIIOKHEHUH 3a CUET MPUMEHEHHs] MEIUKaMEeHTO3HbIX cpeacTs. Ha
HOYb Jal0T CHOTBOPHOE, OOJBHBIM C JaOWIILHOW HEPBHOHM cHcTeMOW 3a | CyT 10 omepaluy Ha3HA4YalOT TPaHK-
BUIIM3ATOPBl (Hampumep, nuazenam). 3a 40 MMH A0 omnepalMyd BHYTPUMBILIEYHO MM TOAKOXXHO BBOJAT
HapKkoTHYeckue aHaimpreTuku: 1 mum 1—2% pactBopa TpuMenepeanHa win 2 mia ¢eHtaHuna. ns momaBiIeHUs
¢byHKUMA OmyXnmaromero Hepa M yYMEHbIIEHHs canuBanmud uHbenupyoor 0,5 mun 0,1% pactBopa atpomuHa. Y
OONBHBIX C OTATOIIEHHBIM aJUIEProJOrMYECKUM aHAMHE30M B MPEMEIUKAMI0 BKIIOYAIOT aHTHUTUCTAMHHHBIC
npenapatsl. HemocpeacTeHHo nepes onepaureil o0cMaTpUBarOT MOJIOCTh PTA U YAAIAIOT ChbEMHbIE 3yOHBIE IPOTE3bI.
[Ipn sSKCTpeHHBIX BMEIIATENLCTBAX IIEpPel ONEpalueil NPOMBIBAIOT JKEIYAOK, a NPEMEIUKAIMI0 IMPOBOIAT Ha
OIIEPALIMOHHOM CTOJIE, JIEKapCTBEHHBIE MTPEapaThl BBOAST BHYTPUBEHHO.

BHyTpuBeHHbIIiI HAPKO3
[IpenmymiecTBa BHYTpUBEHHOM oOmIeld aHecTe3un — OBICTpOE BBEACHHE B HApPKO3, OTCYTCTBHE BO30YXACHUS,
npusiTHOE Ui GonbHOro 3acekimanue. OJHAKO HAPKOTHYECKHE IMpenapaTsl As BHYTPUBEHHOT'O BBEIEHHS CO3AAIOT
KPaTKOBPEMEHHYIO aHECTE3MI0, YTO HE JaéT BO3MOXKHOCTU HCIIONIB30BaTh MX B YMCTOM BUAE [UIS JIUTEIBHBIX
OIIEPATUBHBIX BMEILATEIbCTB.
[IponsBoaHbIe 6apOUTYPOBOM KHUCIOTHI — THOIICHTANI HATPHS M TeKCOOapOUTall, BHI3BIBAIOT OBICTPOE HACTYILICHHUE
HapkoTHyeckoro cHa. Craaus Bo30Yy»KAEHHUS OTCYTCTBYET, MpoOykaeHue ObicTpoe. KinmHMYeckas KapTHHA HapKo3a
NpY IPUMEHEHUH THOTIEHTAJl HAaTpUsl U TekcobapOuTana uaeHTn4dHa. ['ekcobapOuTan BEI3BIBACT MEHbIIEEe YIHETCHHE
JIBIXaHUSI.
Hcnonb3yloT cBeXeNnpUroTOBICHHBIE pacTBOPBI OapOutTyparoB. s sToro conepkumoe ¢uakona (1 r mpemapara)
mepea HavyalioM Hapkosa pactBopsitoT B 100 My m3oToHMYECKOro pactBopa xiopuma Hatpus (1% pactBop).
[IyHKTHpYIOT BEHY M MEJIUIEHHO BBOJST pacTBOp — co ckopocThio 1 mi 3a 10—15 c. Ilocne uabekumn 3—S5 M
pactBopa B TeueHue 30 C ONMPENENSIOT YyBCTBHTEIBHOCTh OOJBLHOTO K OapOUTypaTam, 3aTeM BBEICHHE Iperapara
MPOJIOJDKAIOT JI0 XUPYPrUUYeCKOr craauu Hapko3a. JmuTensHocTh Hapko3a — 10—15 MUH OT MOMEHTa HACTYILICHHS
HapKOTHYECKOTO CHA IIOCIie OJJHOKPATHOTO BBEJCHHs Ipenaparta. s yBelndeHus] MpoJOJDKUTENFHOCTH HapKo3a
npuMeHsoT ¢ppakunonHoe BeeneHne no 100—200 mr npenapara. Obmias ero 1o3a He qopkHa npesbimars 1000 mr. B
3TO BpeMsi MEIMLMHCKAas CecTpa CIEeOUT 3a myjibcoM, AJl m npixaHueM. AHECTE3MOJIOr Ui ONpelesIeHUs YPOBHS
aHECTE3UH OCYLIECTBIISIET KOHTPOJIb 32 COCTOSHHEM 3PayKoB, JBM)KEHUEM IJIa3HBIX S0JIOK, HAJTMYHEM POTOBHYHOIO
pednekca.
Hns OapOutypaToB, OCOOCHHO THONEHTAN HATPHs, CBOMCTBEHHO YrHETEHHE JMABIXaHHUs, B CBSI3M C YeM IPH
UCIIOJIB30BaHUU €ro JJIsl HapKo3a HeoOXO0AWMO HaJlW4He AbIXaTeNbHOro ammnapara. IIpu MosBIEHUH amHOd HYXHO C
MOMOIIBI0 MAacKU AbIXaTeabHOro ammaparta Hadats MIBJI. BricTpoe BBeZeHHEe THOMEHTAN HATPUS MOXET MPUBECTU K
NOHWKEHUIO AJl, yrHEeTeHHIO CepleuHON AesATeNIbHOCTH. B 3TOM ciydae HE0OXOIMMO NPEKpaTUTh BBEICHHUE Ipe-
napata. TuomeHTan HaTpUsi NPOTHUBONOKAa3aH MNpPHU OCTPOH NEYEHOUHOW HENOCTaTOYHOCTH. B Xupypruueckoi

MpakTUKEe HapKo3 OapOuUTypaTaMW HCIIOJNB3YIOT I KPaTKOBPEMEHHBIX OMepaluii, MTENbHOCThI0 10—20 MuH



«BCKpBITHE abcIieccoB, (JIETMOH, BIIPABIEHNE BBIBUXOB, PEIIO3HLIMS KOCTHBIX OTJIOMKOB). bapOurypartsl HCIIOIB3YIOT
TaKXe JJIs BBOJHOT'O HApKO3a.
l'unpokcuauoHa HATPHs CYKIMHAT NMPUMEHSIOT B 03¢ 15 mr/kr, obmiast mo3a B cpeadem 1000 mr. IIpemapat uarie
UCIIOJIB3YIOT B HEOOJBIIMX /103aX BMECTE C AMHUTPOreH okcuaoM. Ilpu Oonpiimx ero n03ax MOMKET Pa3BUTHCS
aprepuanbHas TUnoTeH3us. C menpio MpeaynpekIeHus] TaKUX OCTIOKHEHHH, Kak (predbut u TpomOodeduT, npenapat
PEKOMEHAYIOT BBOAUTH MEIUICHHO B LEHTPaJbHYIO BeHY B Buae 2,5% pacTtBopa. ' MApPOKCHANOHA HATPHs CyKIIMHAT
UCIIOJIB3YIOT U1l BBOJHOTO HApK03a, a TAKXKE sl SHIOCKOIMMYECKUX HCCIICIOBAHHH.
Oxcubat HaTpusi BBOISIT BHYTPUBEHHO oueHb MeaneHHo. Cpemuss mo3a 100—150 mr/kr. Ilpemapar cospmaér
MOBEPXHOCTHYIO aHECTE3HIO, TOITOMY €T0 YacTO HCIIONB3YIOT B COYETaHUH C APYTMMU HAPKOTHYECKHMH CPEICTBAMH,
Hanpumep Oapoutyparamu. Yaie NpruMEHSIOT JJisi BBOJHOTO HapKo3a.
KeramuH MOKeT OBITh HCIIOIB30BaH JJIsl BHYTPUBEHHOTO U BHYTPUMBIIIEYHOTO BBeAeHUs. PacuéTHas no3a mpenapata
2—5 wr/kr. KeramMMH MOKET HCIOJB30BAaTHCS IS MOHOHApKO3a M BBOAHOTO Hapko3a. [IpemapaT BbI3bIBacT
MIOBEPXHOCTHBIM COH, CTUMYJIHPYET ACATENBHOCTh CEpACYHO-COCYAUCTOM cucTeMbl (moBbimaercss AJl, yuamaercs
nyibe). KeraMuH npoTuBomokasan mnpu runeproHndeckoil 6onesnu. LLnpoko MCnoibp3yloT Npy HIOKE Y OOJBHBIX C
aprepuanpHOi runoteHsuerd. [1o6ounble AEHCTBUS KeTaMHHA — HENPHUATHBIC TAUTIOLNUHALMY B KOHIE aHECTE3UH U
TIpH TPOOYKICHUH.
[Iponoon — BHYTPHUBEHHOE CPEACTBO LIS aHECTE3MH KOPOTKOro AedcTBUA. Brimyckaercs B ammynax mo 20 mi 1%
pactBopa. IlpencraBnser cob60ii BOIHO-M30TOHUYECKYIO AMYJIBCHUIO MOJIOYHO-0€I0ro IBETa, COAEPIKAIIYIO MPornodo
< 10 mr B 1 M) u pacTBopuTeNs (TIUIEPUH, OYUIICHHBIA SHIHBIH (ocaTh, THAPOOKUCH HATPHSI, COEBOE MACIO H
Bo/a). Bem3wiBaet ObicTpoe (uepe3 20—30 c) HacTyIUIeHHe HApKOTUIECKOTO CHA MPY BHYTPUBEHHOM BBEIICHUH B J103€
2,5— 3 wr/kr. IlpomomKuTenpbHOCT HapKO3a IIOCIE OJHOKPATHOTO BBEICHHA COCTaBisieT 5—7 MuH. WHOTHa
OoTMeYaeTcs KpaTKoBpeMeHHoe armHod — 10 20 ¢, B cBs3u ¢ ueM HeoOxoamma VBJI ¢ momorsio Hapko3HOTO anmapara
WM Memka Tuna «AMOy». B penxux cityyasix MoKeT BO3HHMKHYTH ajuieprus, Opanukapaus. [IpemapaT ucnoib3yroT
JUTSE BBOJIHOTO HapKO3a, a Takke A1 00e300JIMBaHUS MPH MAJIBIX XMPYPIHUYSCKUX OMNepalusix (BCKphITHE (iierMoH,
aGCHeCCOB, BIIPaBJICHHUE BBIBUXOB, PECIIO3NIHA KOCTHBIX OTJIOMKOB, JIAaIIapOCTOMHUYCCKAsA CaHallWsA 6pIOIIIHOﬁ IIOJIOCTH
U T.IL.).

HNHransinuoHHbIN HAPKO3
WHraasmmoHHOTO0 HAapKO3a JOCTHUTAIOT C TIOMOIIBI0 JIETKO HCHapSIOMUXcs (JIETydnX) >KHIKocTel (TramoTaHa,
n3odIypaHa 1 Jp.) WK ra3000pa3HbIX HAPKOTUIECKUX BENIECTB (AMHUTPOTEH OKCHIA).
l'amoran — GecuBeTHas XKUAKOCTh CO CIAJAKOBAaThIM 3amaxoM. Temmepatypa kunenus 50,2 °C. IIpemapar xoporio
pacTBOpUM B JKHMpaX. XpaHUTCS B TEMHBIX (rakoHax, HeB3pbiBoomaceH. OO0JiagaeT MOIIHBIM HAPKOTHYECKUM
3¢ deKTOM: BBEICHUE B HAPKO3 0ueHb ObIcTpoe (3—4 MUH), CTaaus BO30YXKIEHHUS OTCYTCTBYET WIIH BBIpaXKeHa cliado,
npoOyskaeHue Hactynaer ObicTpo. Ilepexox omHON cTazuu HapKo3a B APYIYIO OBICTPBIH, B CBSI3H C Y€M BO3MOXKHA
nepeo3upoBKa Mpenapara. Bo3gelcTBys Ha OpraHu3M, TajoTaH YTHETaeT CepACYHO-COCYAUCTYIO AEATENbHOCTb,
NPUBOJUT K 3aMeJIeHHI0 cepaneOnenus u nonmxkenuto A/l. [Ipenapat TokcuueH i IeYeHH, OJJHAKO HE pa3ipakaeT
JbIXaTeNIbHbIE TYTH, paclIupsieT OPOHXM, B CBS3UM C YeM MOXKET OBITh HMCIOJB30BaH y OOJBHBIX C 3a00JIE€BaHUSIMU
opraHoB JpixaHusi. OH MOBBIIAET YyBCTBUTEIBHOCTD CEPACYHON MBILIIBI K STUHEYPUHY U HOPINHUHEDPHUHY, TIOITOMY
yKa3aHHbIE NIpenapaThl He celyeT IPUMEHITh Ha (JOHEe HapKo3a raloTaHOM.
JusTinoBelii 3¢up, xmopodopM, HIMKIONPONAH HE UCIOIb3YIOT B COBPEMEHHOMN aHECTE3UOIIOTHH.
Uzoduypan — OecuBeTHass >KMAKOCTb, HE pasJjlaraioiiascss Ha CBeTy. Takke OTHOCUTCA K (TOpcolepKamium
aHecTeTHKaM. XUPYPTrHUECKU ypOBEHb aHECTE3UN MOXKET MoAJepkuBaThes mpu 1—2,5% npenapara B cMecu KUCIO-
poa-nuHUTporeH okcuia. lloreHnupyer neicTBUe Bcex MUOpENakcaHToOB. IIpy CIOHTAHHOW BEHTWIISIIUU BBI3BIBAET

10303aBUCUMOE€ YIHCTCHHUEC JIbIXaHUA. HpI/IMeHeHI/Ie Inperapara B aHECTECTHYCCKOU KOHOCHTpaluu MpPUBOJIUT K HE-



OOJBIIIOMY CHIDKCHHIO CEpIEYHOTO BBIOpOCa, MPH 3TOM oTMedaeTcs HekoTopoe yeenmmdenne UCC. Hzodmypan
MEHbIIIE, YeM Jpyrue (Gropcojepikaliue aHeCTETUKH, CEHCUOMWIN3UPYET MUOKapA K KaTexolaMuHaM. B HeOosbInx
KOHILIEHTpALUAX HE BIMSET Ha KPOBOIIOTEPIO IIPU KECApEBOM CEYEHHUM, B CBSA3HM C UEM €ro LIMPOKO NPHUMEHSIOT B
akymepcTse. IIpy ncrnosip30BaHuu Ipenapara Jake [IpU JIUTENbHONW aHEeCTEe3UN HE 3aperCTPUPOBAHO CIIy4aeB TOK-
CHYECKOI'0 BO3/ICHCTBUS HA IIEUCHb U IIOYKH.
CeBoduypan B Poccun 3apeructpupoBan HenmaBHO, onHako B CLUA, Smonun u crpanax EBpocoro3a mpumensieTcs
okozno 10 mer. Hapko3 Oosee ympaBisieMblid, BO3MOKEH BBOJHBIH MacOYHBI HapKo3, YTO yAOOHO B MEAMATPUU H
amMOynaTopHO# npakTHke. TokcHUecKne peakyuy NPy UCTIONb30BaHUH TIpernapara He OIMCAHBI.
JuHUTpOreH OKCHUA — «BeceNsIIUi Ta3», OeclBeTeH, HE MMEET 3amaxa, HEB3PHIBOOMACCH, HO B COYECTAHUH C
JU3TUIIOBBIM 3(DUPOM M KHCIOPOAOM MOJACPKUBAET ropeHue. ['a3 XpaHsaT B cepbIX METANIMYECKUX OalioHax, Iie OH
HaXOJIUTCSA B KMJIKOM COCTOSIHUM moJ faBineHueM 50 atm. J[MHUTPOTeH OKCHUA — WHEPTHBIA ra3, B OpraHu3Me He
BCTyIIaeT BO B3aMMOJACHCTBHE HU C KAKUMH OpPraHaMd M CHCTEMaMH, BBIACTSACTCS JETKUMH B HEM3MEHEHHOM BUJE.
Jns Hapko3a OTUHUTPOTEH OKCHJA MPUMEHSIOT TOJBKO B COYETAHMU C KHCIOPOAOM, B YHCTOM BHJE OH TOKCHYEH.
Hcnonp3ytoT cheAyomue COOTHOILICHUS ITUHUTPOreH oOkcuaa U kucimopoma: 1:1; 2:1; 3:1; 4:1. Tlocnennee
COOTHOLIEHHE mpeacTaBuieT coboit 80% nuHUTporeH okcupma u 20% Kuciaopoma. YMEHBIIEHHE KOHLEHTPALUH
KHCJIOpOJia BO BAbIXaeMOM cMecH Hmke 20% HEZOMyCTHMO, TaK KakK 3TO NMPHUBOAUT K TsoxENoW runokcuu. Ilox Boz-
JIEeHCTBUEM IUHHUTPOI€H OKcuia OOJBHOM OBICTPO W CHOKOMHO 3achlllaeT, MHHYS CTaAHI0 BO30YXKICHHSL.
[IpoOyxneHre HacTymaeT cpa3y, Kak TOJIBKO IPEeKpallaercsl mogada IWHUTPOreH okcuia. Hemoctarox auHuTpOreH
okcuga — e€ cialblil HapkoTHYecKuid 3 dekT, gaxke B HauBbICIIEH KOHIEeHTpauuu (80%) oHa 1aéT MOBEPXHOCTHBIM
Hapko3. MpelmeyHass penakcauusi orcyTctByer. Ha ¢(oHe Hapko3a IMHUTPOTEH OKCHAOM MOXKHO MPOBOIHUTH
HeOOJIbIINE MATOTPaBMAaTHYHBIE OIIEPATHBHbBIC BMEILIATEIbCTBA.

Mpbl1ie4HbIe PeIaKCAHTHI
Mplm1e4yHble peslakCaHThl: KOPOTKOTO ACHCTBHS (CYKCAMETOHMS XJIOPUA, MUBAKYPHUS XJIOPH), BpeMsl pellakcaluu 5—
20 muH, cpeanero neiictBus (20-35 MuH) — aTpakypusi OeH3UIAT, POKYPOHUST OPOMUJT; [UIMTENBHOTO neiicTBus (40—

60 MUH) — TUMEKYpPOHUs OPOMHU/I.



Kucnopon xpassar B 6amonax roiay06oro nBera moj aapieaneM 150 atm. UToObl YMEHBIINUTE TaBJICHHE KUCIOpOAa
Y TUHUTPOTEH OKCHIA Ha BBIXOJIE N3 OAJIOHA, HCTIONB3YIOT PEAYKTOPBI, KOTOPhIE YMEHBIIAIOT ero 10 3—4 aTM.
Hcnapurenu npenHasHayeHbl AN XKUIKUX HAPKOTHUECKUX BELIECTB U NPEICTABIAIOT cO00M OaHKY, B KOTOPYIO
3aJIMBAIOT HAPKOTHUYECKOE BEUIECTBO. [lappl HApKOTHYECKOIo BEILECTBA Uepe3 KIIallaH HAIMpaBiIAIOTCAd B KOHTYP
HapKO3HOI'O amnmapara, KOHLIEHTpalus IapoB 3aBUCUT OT TEMIIEpaTyphl OKpy)karomed cpeapl. Jlo3upoBKa,
0cOOEHHO IWATUIIOBOIO 3(Hpa, OCYIIECTBISETCS HETOYHO, B YCIOBHBIX eIWHHMIAX. B Hacrosimee Bpems
pacnpocTpaHeHbl HUCHApUTENN C TEPMOKOMIIEHCATOPOM, KOTOPBIM IO3BOJSIET JO3UPOBaTh HApKOTHUECKOE
BEIIECTBO OoJiee TOUHO — B 0OBEMHBIX MPOIICHTAX.

Jlo3umeTpsl IpeqHa3HadeHbl IS TOYHOW JO3UPOBKH ra3000pa3HbIX HAPKOTHYECKHX BEIIECTB M Kuciopoaa. Yarie
MPUMEHSIOT POTAIlMOHHBIE JO3UMETPBl — POTAMETPHI MOIJIABKOBOTO THMA. ['a30BBIi MOTOK BHYTPU CTEKIISTHHOMN
TpyOKH ycTpemisieTcsl cHu3y BBepX. CMelleHre NoIiaBka onpeaessieT MUHYTHBIH PacXo/ ra3a B InTpax (JI/MUH).
JbIxaTenbHBIH KOHTYP COCTOMT M3 JbIXaTeJIbHOTO MeXa, MEIIKa, I[UIAaHTOB, KIamaHoB, anacopdepa. Ilo
IBIXaTEIbHOMY KOHTYpPY HapKOTHYECKOE BELIECTBO OT JO3MMETpa M HCIAPUTEIsl Hampasisiercs K OolbHOMY, a
BBIJIBIXaeMbIi OOJIBHBIM BO3JYX — B ammapar.

HapkoTtuueckas apIxaTenbHas cMech oOpasyeTcss B HApKO3HOM ammapare MyTéM CMEIICHHUs Ta30B WM IapoB
HapKOTHYECKHX BELIECTB C KHCIOPOIIOM.

Kucnopon, mpoiins uepe3 [103MMETp, CMEIIMBAeTCA B CHELUANBHOW KaMmepe C JUHUTPOTCH OKCUIOM,
LUKJIONPONIAHOM, TAaKKe MPOLISANIMMHU Yepe3 AO03UMETP, B ONpPEleEHHBIX COOTHOIIEHHSX, HEOOXOAMMBIX IS
npoBeneHUsT Hapko3a. Ilpw HCHonb30BaHUM KHUIOKMX HAPKOTHYECKUMX BEIECTB CMech oOO0pasyercs npHu
MPOXOKACHUH KUCIOPOAa Yepe3 UCHapUTeNb. 3aT€M OHA MOCTYNAeT B JbIXaTEIbHYIO CUCTEMY amlapara U Jajee B
IBIXaTeNbHBIe MyTH O0JhHOTO. KonmmdecTBo mocTymaromeli HapKOTHYECKOW CMECH JIOJDKHO cOocTaBisaTh 8—10
JI/MUH, U3 HUX Kuciiopona — He MeHee 20%. OTHOIICHHE HAPKOTHYECKUX Ta30B U BBIIBIXaEMOI0 BO3IyXa K
aTMOC(epHOMY BO3/yXy MOXKET OBITh pPa3MUYHBIM. B 3aBUCHMOCTH OT 3TOTO BBIACISIIOT YETHIpE Crocoda
LHUPKYJSIHUY (IBIXaTeIbHBIX KOHTYPA).

OTKpBITHIN cnoco6 (xoHTYD). BonbpHO BJIbIXaEeT CMech aTMoc(epHOro
BO3/IyXa, MIPOIIIE YO gyepes UCTIapUTEINh HapKO3HOTO amnmapara, a BBIJIOX
MPOUCXOJUT B OKpYXKarollylo arMmocdepy omnepamnonHoi. [Ipu 3ToM crocobe oTMmevaroTcsi OONBIION pacxoj
HapKOTHYECKHX BEILIECTB u 3arps3HeHue
UMH BO3/IyXa OTepalnoOHHOMN, KOTOPBIM JIBIIIAT BECh MEIUIUHCKUN nepco
HaJI, y9aCTBYIOIIUN B OTICPAIIHH.

[TonyoTKphITHII croco6 (koHTYD). BonwpHoit BJIbIXaET CMECh KHCIIOPO
na c HapKOTUYECKUM BEIIECTBOM u3 amnmapara u BBIIIBIXAET eé B atMochepy
OIIEPalMOHHOM. DTO camblif Oe30MacHbIi KOHTYP IbIXaHUs 1151 OOJIBHOTO.

[omy3akpbIThIi croco0 (KOHTYD). Bnox MPOU3BOAUTCS u3 anmapara,
KaK IpU MOJYOTKPBITOM CIOCO0€, a BBIAOX — YaCTHYHO B amllapar, a YaCTHYHO B arMoc(epy OnepannoHHOH.
CmMech, BbIBIXaeMasl B anmapart, MPOXOAMT depe3 aacopoOep, rae oCcBOOOXKIAeTCS OT YIIEKHCIOTHI, OCTYHaeT B
JBIXaTeNIbHYI0 CHCTEMY ammapara M, CMEIIMBasChb C 00pasylomielcsi HAPKOTHYECKOH CMEChI0, BHOBD MTOCTYIAET
K OOJIbHOMY.

3aKkphITEId  c110co0 (KOHTYp) IpeaycMaTpuBaeT BIOX M BBIJOX COOTBETCTBEHHO W3 almapara B ammapar.

B,ZII)IX&GMaSI M BbIAbIXa€Masd CMECH Ta30B IIOJIHOCTBIO H30JIMPOBAHBI OT 0pr>1<a}0me1‘/'1 Cp€abl. BI)IZII)IX&CM&SI



ra30HapKOTHYECKas CMECh I10CJIE OCBOOOXKICHMS OT YIJIEKHCIOTHI B agcopOepe BHOBb IOCTYNAeT K OOJIbHOMY,
COEAMHSAICh C BHOBb OOpa3yrolleiics HapKOTHYECKOMCMEeChlo. ODTOT BMJ KOHTypa Ul IPOBEIEHUS HapKo3a
SKOHOMHMYEH U JKOJIOTHUECKHM YUCT. Ero HemoctatTok -— ONACHOCTh THUIEpPKAllHUM Ui OOJBHOTO
MPUHECBOEBPEMEHHON CMEHE XMMHYECKOTO MOTJIOTHTEINS WM TIOXOM €ro KadecTBe (TMOTJIOTHTENb HE0OXO0AUMO
MeHsATh uepe3 40 MuH —14 paboThI).

HNuransinuoHHbIii HAPKO3
WHranaumoHHbId HApKO3 MOKET MPOBOAUTHCS MAaCOYHBIM, DHIOTPAaXEalbHbIM H SHAOOPOHXHANBHBIM METOAAMHU.
[Ipexne Bcero cieqyeT MOATOTOBUTH HAPKO3HEIN anmapar kK padore. st sToro Heo6xoaumo: 1) OTKpHITH BEHTWIH
0aJUIOHOB C KHUCJIOPOAOM W JTUHHUTPOTEH OKCUIOM; 2) MPOBEPUTh HAIMYME ra3za B OajsIOHAX MO MOKa3aHHAM
MaHOMeTpa penykTopa; 3) MOACOCAMHUTL C IOMOIIBI0 I[UIAHTOB OajUIOHBI K ammapaTry; 4) eciu HapKo3
OCYILECTBISICTCS. KUAKUMH JICTYYUMH HApKOTHYECKHMH BelIeCTBaMH (HalpuMep, rajJoTaHOM), 3aJIUTh UX B
UCTIApUTENH; 5) 3aloJHHUTh aAcopOep XHMUYECKUM TMOIJIOTUTeNeM; 6) 3a3eMJIHNTh ammapar; 7) MpOBEpUTH
IepMETUYHOCTb aIapara.

MacouHblii HApKO3

Jlnst mpoBeAieHUsT MacOYHOTO HapKo3a Bpad BCTAET y M3rOJOBbs OOJBHOIO M HAKIAABIBAET HA €ro JULOo MacKy. C
MOMOIIBIO JIIMOK MAacKy 3aKpeIUIIOT Ha rosioBe. DUKCHPYS MacKy PYKOH, €€ IUIOTHO MPWXHMAIOT K JIUIY.
BonpHO# nmemaeT HECKOBKO BIOXOB BO3yXa Yepe3 MACKy, 3aTeM €€ MPUCOETUHSIIOT K anmapary. B Teuenne 1—2
MHUH JAIOT BABIXaTb KUCIOPOA, @ 3aT€M BKIIOYAIOT MOJa4y HApKOTUYECKOro cpelcTra. 103y HapKOTHYECKOTro
BEIIECTBA YBEIMYMBAIOT MOCTENEHHO, MeJIeHHO. OIHOBPEMEHHO MOJNAIOT KUCIOPOJ CO CKOPOCTHIO HE MeHee |
n/mMuH. IIpy 3TOM aHECTE3HOJIOT MIOCTOSIHHO CIIEANT 3a COCTOSIHHEM OOJIBHOTO U TEYCHHUEM HApKO3a, a MEIULIMHCKAs
cecTpa KOHTpPOJIMPYeT ypoBeHb A/l U mynbc. AHECTE3MOJIOr ONpeAessieT MOJOKEHUE IIIa3HbIX SI0JI0K, COCTOSTHHUE
3payukoB, HATMYKE POTOBUYHOTO pedriekca, Xapakrep apixanus. [1o mocTHkeHni Xupyprudeckoi cTaqun HapKo3a
MPEeKpalaloT yBEIMYUBATH M0Jady HapKOTHYecKoro BemiectBa. s Kaxkaoro OONBHOTO YCTaHABIMBACTCS
WHIWBUIyalbHas 7032 HAapKOTHYECKOTO BEIIECTBa B OOBEMHBIX TMPOLEHTaX, HeoOXoauMmas Uil HapKo3a Ha
nepBoM-BTOpoM ypoBHe xupyprudeckodt cragum (l1I,—II,). Ecnm nHapko3 Obul yrmyonén no cramum 13,
HEOOXOJIMMO BBIBECTH BIEPE]l HIMKHIOKO YEIIOCTh OOJBHOTO.
Jiga 3Tor0 GONBPIIMMH MalbllaMU HAKUMAIOT HAa YTOJI HW)KHEW YeNIOCTH M TEepeMEIIaloT ero KIepeau, Moka
HWKHHE Pe3Ibl He BCTAHYT BIEPEIN BEpXHUX. B TakoMm IMOJIOKEHWHU yAepKUBarOT HUkHIOK demtocTs I, IV u V
nanbiiamMy. [Ipenynpeants 3amageHue si3plka MOYKHO, HCIOJNB3YS BO3AYXOBOJBI, KOTOPBIE YAEP>KUBAIOT KOPEHb
s3pika. CrieyeT TOMHHUTB, YTO BO BpeMsl NpOBEAEHUS Hapko3a Ha craauu I3 cymiecTByeT OIacHOCTh
Nepea03uPOBKY HAPKOTHUECKOTO BELIECTBA.
Ilo oxoH4YaHMY onepanuy OTKIIOYAIOT [10/1a4y HAPKOTUYECKOTO BEIIECTBA, B TEUCHHE HECKOIBKUX MUHYT OOJIBHON
JBIIIAT KUCIIOPOJOM, a 3aT€M C €ro JIMla CHUMaroT MacKy. [locine okoHuaHHs paOOThI 3aKpHIBAIOT BCE BEHTHIIH
HApKO3HOTO anmapara 1 0autoHoB. OCTaTKM KHUIKUX HADKOTHYECKUX BELIECTB CIUBAIOT U3 ucnapurenei. Llnanru
1 MEIIOK HAPKO3HOTO alnmapara CHUMAIOT U MOJBEPratoT CTEPUIN3ALMU B aHTUCENITUYECKUM PacTBOPE.
Henocratkn maco4ynoro Hapkosa
1. TpynHas ynpaBiseMOCTb.
2. 3HaUNTENBHBIA PacXo/]l HAPKOTHUECKUX MIPENapaToB.
3. Puck pa3BuTHsI aCIMPallMOHHBIX OCIOKHEHUM.

4. TOKCUYHOCTD U3-3a TJIyOUHBI HAPKO3a.



DHIOTpaxealbHBIA HAPKO3

IIpu sHpoTpaxeaJbHOM METOJE HApKO3a HAPKOTHYECKOE BEILECTBO IIONAJaeT U3 almapara B OpPraHU3M 4epes
TpyOKy, BBe#€HHYI0 B Tpaxero. IIpenmymiecTBa Merola COCTOAT B TOM, YTO OH OO€CHEYHMBAaCT CBOOOAHYIO
MPOXOIUMOCTb [IBIXaTENbHBIX IyTed W MOXKET HCIOAB30BAThCS TPU OMNepalusix Ha [iee, JIUIe, TOJIOBE;
UCKIIIOYaeTCs. BO3MOXKHOCTH acCHHMpallMd PBOTHBIX MAacC, KpPOBM; YMEHBIIAETCS KOJUYECTBO TMPHUMEHSIEMOTO
HapKOTHYECKOTO BELIECTBA; YIIydlllaeTcsa ra3000MeH 3a CYET yMEHbIICHHUS «MEPTBOTO» MPOCTPAHCTBA.
OHAOTpaxealbHBI HApKO3 MMOKa3aH MpH OONBLIMX ONEPAaTHBHBIX BMEIIATENbCTBAX, IPUMEHSETCS B BUJIE
MHOTOKOMIIOHEHTHOTO HAapKOo3a C MBbIIICYHBIMH pellakcaHTaMi (KOMOMHHMPOBaHHBIH Hapko3). CymmapHoe
WCTIONB30BaHUE B HEOONBIINX 033X HECKOJIBKHUX HAPKOTHYECKHX BEIIECTB CHIDKAET TOKCHUUYECKOE BO3ACHCTBHE
Ha OpraHm3M Kaxzaoro u3 Hux. CoBpeMeHHBIH KOMOMHHMPOBAHHBIM HApKO3 MPUMEHSIOT I OCYILECTBICHHUS
aHaNre3Wy, BBIKJIIOUYEHHUs] CO3HAHMS, peJaKcauud. AHanre3Wss M BBIKJIIOYEHHE CO3HAHMA M TMUTAOTCA
WCTIONb30BaHUEM OJHOTO WIJIM HECKOJIBKUX HAPKOTUYECKUX BEIIECTB — WHTASUOHHBIX WM HEUHTAJISIHOHHBIX.
Hapxo3 mpoBoasar wa mepBoMm yposHe xupyprudeckorr craguu (l11;). Memmednoe paccrnabnenne (permakcarus)
JOCTHUraeTcsl IpOOHBIM BBEICHHEM MBIIIEUHBIX peslakcaHToB. CyIlecTBYeT TPH dTara HapKo3a.

Ortan | — BBeeHue B Hapko3. BBOAHBII HapK0O3 MOXKET ObITH OCYLIECTBIEH U JIFOOBIM HAPKOTHYECKUM BEILIECTBOM,
KOTOpO€e 00ecredrnBaeT JOCTaTOUYHO TIIyOOKHH HApKO3HEIN COH 0e3 cTaany Bo30ykIeHUsI. B OCHOBHOM IpHUMEHSIOT
0apOuTypaTsl, 4acTO MCIOIB3YIOT U THONEHTaN HaTpus. [IpenapaTsl BBOAAT BHYTpUBEHHO B BUIe 1% pactBopa, B
noze 400—500 mr (Ho He Oomee 1000 mr). Ha ¢one BBOAHOTO HapKoO3a MPUMEHSIOT MBIIICYHBIE PENAKCAHTH U
OCYILECTBIISIFOT HHTYOAINIO TPAXEH.

Oran |l — mnongaepxanme Hapkosa. Jns momaepkaHus oOmed aHeCTe3WH MOXHO HCIONIb30BaTh JH0O00E
HapKOTHYECKOE CPEICTBO, KOTOPOE CIIOCOOHO JaTh 3alllUTy OpraHu3Ma OT OIEPAalMOHHOW TpaBMbl (TaloTaH,
JUHUTPOTEH OKCHJ ¢ KuciopojoMm), a Taxke HJIA. Hapko3 momaepXuBalOT Ha TEPBOM-BTOPOM YPOBHE
xupypruugeckoit craauu (111,—I1II;), a 11s ycTpaHeHus! MBIIIEYHOTO HAMPSYKSHUST BBOJST MBILICYHBIE PEIaKCaHTEHI,
KOTOPBIC BbI3BIBAIOT MHUOIUICTUIO BCEX TIPYIIIl CKCJICTHBIX MBIIIL, B TOM 4YHUCIC MW [bIXaTCJIbHBIX. HOBTOMy
OCHOBHBIM YCIIOBHEM COBPEMEHHOI'O KOMOWHUPOBAHHOTO MeToia obOe30onmBanusi sisiusercss WBJI, kotopas
OCYIIECTBIIACTCA HYTéM PUTMHUYHOTI'O CKaTUA MEIIIKA WK MEXa C ITOMOLIBIO arrapaTa UCKYCCTBEHHOT' O JIbIXaHH.
[Mpumenenne HIJIA mnpenycmarpuBaeT WCIONB30BaHHE JUHHTPOTEH OKCHIA C KHUCIOpPOJOM, (heHTaHWIa,
JpOTepuoia, MBIIIEYHBIX peNakCaHTOB. BBOMHBIN HApKO3 BHYTPHUBEHHBIA. AHECTE3MIO MOJAECPKUBAIOT C
IIOMOLIBIO HMHTaJIsINUU AOWUHUTPOTCH OKCHIa C KUCIOPOJOM B COOTHOLICHUH 2:1, ):[pO6HI)IM BHYTPUBCHHBIM
BBeJleHHeM (heHTaHWiIa W Jporepujaoia — 1o 1—2 mi kaxaeie 15-20 mun. [lpu yyamieHuu myjibca BBOIST
¢denTanm, npu nosbieHun AJl — naponepuon. ToT BUA aHecTe3uu Oosee Ge3omaceH st 6osbpHOr0. deHTanun
ycunuBaeT 00e30011BaHue, APOTIEPUIOIN MOJABISET BEr€TaTUBHBIC PEaKLUH.

Oran Ill — BriBegeHne u3 Hapko3a. K KOHIy omepanmuu aHECTe3HOJIOr IOCTENEHHO NPEeKpallaeT BBEIEHHUE
HapKOTHMYECKHX BEIIECTB W MBIIIEYHBIX penakcaHToB. K OolbHOMY BO3BpalllaeTcs CO3HaHHE, y HEro
BOCCTAaHABIMBAIOTCS CAMOCTOATENbHOE JAbIXaHHME M MBIIIEYHBIH TOHyC. Kpurepuil OLEHKH aJeKBaTHOCTH
CaMOCTOSITEIBHOrO AbIxaHusi — mnokaszarenu pO,, pCO,, pH. Ilocne npoOysxkaeHust, BOCCTaHOBICHHSI CIOHTAHHOTO
JBIXaHUS ¥ TOHYCa CKEJIETHOW MYCKYJIaTyphl aHECTE3HOJIOT MOXKET IKCTYOUPOBaTh OOJIBHOTO M IMIEPEBECTH €T0 IS
nanpHeWiero — HaOMIoJeHWsT B TIOCJIEONEpaluoHHyl0 — manary. [IpenmymiectBa ~ KOMOMHHUPOBaHHOTO
SHJIOTPaXeaJIbHOTO HApKO3a:

1. BeicTpoe BBelIeHHE B HAPKO3, OTCYTCTBHE CTaJUU BO30YKICHUS.



2. Bo3MOXHOCTb OllepupoBaTh B CTaAUU aHaNre3uu win craauu 11,
3. YMeHbIlIEHHE Pacx0/la HAPKOTUUECKUX TPENapaToB, CHUKEHNE TOKCUYHOCTH HapKo3a.
4. JIérkas ympaBiseMOCTh HapKo3a.
5. IlpenynpexxaeHne acuupamnyuy 1 BOSMOKHOCTb CaHAIH Tpaxeu U OPOHXOB.
MeTo1p1 KOHTPOJIS 33 IPOBEACHNEM HapKO3a.
B xozme oOmiero 06e3001MBaHUsI TIOCTOSHHO ONPEACISIIOT U OLUEHHUBAIOT OCHOBHBIE MapaMeTphl TeMOJTUHAMUKH.
Uzmepsitor AL, onpeaessifoT 4acToTy myjibca Kaxkaple 10—15 muH. Yiun ¢ 3a0071€BaHUsIMH CEpALIAa U COCYIIOB, a
TaKXKe MPH TOPaKaJbHBIX OMNEpalMiX OCOOCHHO BaKHO MOCTOSHHOE MOHHTOPHOE HAONIOACHUE 3a CEepACYHOI
JESITENBHOCTBIO.
Jnst ompeneneHust YpOBHs aHECTE3MHM MOXKHO HCIOJIB30BaTh 3JeKTpodHuedanorpadpuyeckoe Hadbmonenue. Jns
KOHTPOJsSI BEHTWISIOMM JIEFKUX W METa0OIMYeCKUX H3MEHEHHMH B XOJI€ Hapko3a M OIepandd HeoOXOAMMO
MPOBOJIUTH MCCIIEIOBAHUE KUCIOTHO-OCHOBHOTO cocTtosirus (pO,, pCO,, pH, BE).
OTcyTCTBHE TaxXWKapaIuH U CTaOMIBHBIN ypoBeHb A/l
HopmanbHast okpacka 1 ecTeCTBEHHAs CyXOCTh KOXKHBIX IIOKPOBOB.
Moueotnenenne — 30-50 mi/u.
HopwmainbHblil ypoBEeHb HACBILIEHUS KPOBU KUCIOPOAOM U coaep:kanun COr
Hopwmanbnsie nokazatenu KT
CuMTaroT JOITyCTUMBIM OTKJIOHEHHE NIePeUnCIIEHHbIX IToKa3aTenel B npeaenax 20% OT HCXOAHOTO yPOBHSI.
Bo Bpems Hapko3a MEAMIIMHCKAs cecTpa BEAET aHECTE3MOJIOTHYECKYI0 KapTy OOJBHOTO, B KOTOPOW 00s3aTeIbHO
(hmKCcHUpyeT OCHOBHBIE TIOKa3aTeN ToMeocTasa: mynbea, AJl, earpansHOro BeHo3Horo nasienus (L[B/]), wacrory
npixanud, napaMmerpsl MBJL. B aTol kapTe oTpa)aroTcs BCE STallbl aHECTE3UH M ONEpPalldd, YKA3bIBAKOTCS J103bI
HapKOTHYECKHUX BEIIECTB U MBILIEUHBIX peJaKCaHTOB, OTMEYAIOTCS BCE Mperaparhl, HCIOIb3yeMble BX0JIe HapKo3a,
BKJIIOUasi TpaHC(Y3HOHHBIE cpeibl. DUKCUPYETCS BpeMs BCEX ATAlOB OINEPAllMd M BBEICHUS JIEKAPCTBEHHBIX
cpeacTB. B koHIe omepanum ompesenseTcs oOIllee KOJIMYECTBO BCEX HCIOJIB30BAHHBIX MPENapaToB M TaKkKe
(duKcupyercsi B HAPKO3HOM KapTe. JlenaeTcs 3anch 0 BCeX OCIOKHEHHIX B X0JIe HapKo3a U onepanun. Hapko3nas
KapTa BKJIJIbIBA€TCS B UCTOPUIO OOJIE3HHU.

Oc/10:kHeHNs HApKO03a
OcCn0XHEHHUSI BO BpEMs HapKo3a MOTYyT OBITH CBS3aHBI C TEXHUKOU IMPOBEACHUA AHCCTC3UU WJIN BOSI{CI\/'ICTBI/IGM
aHEeCTE3NPYIOIINX CPEJICTB Ha )KU3HEHHO Ba)KHBIE OPraHbl.
PBora, perypruranus
OnHuM 13 OCIOXHEHUI! ABJsIeTCs pBOTA. B Havase nmpoBeleHUs HApKO3a PBOTA MOXKET OBIThH CBSI3aHA C XapaKTepoM
OCHOBHOro 3a0oyieBaHMs (CT€HO3 NPUBPATHHUKA, KHUILIEYHAs HENPOXOAMMOCTb) WM C HEMOCPEICTBEHHBIM
BO3CHCTBHEM HAPKOTHYECKOTO CPEACTBA HAa PBOTHBINA 1IEeHTp. Ha (oHe pBOTHI omacHa acmupanusi — MonagaHue
KeIyJOYHOTO COAEPKUMOI0 B Tpaxelo M OpoHxH. JKeymouHoe comep UMOeE, UMEIOIIee BBIPAKEHHYIO KHCIYIO
peakuuto, Monaaas Ha TOJIOCOBBIE CBS3KH, a 3aTEM NPOHUKAs B TPAXEH, MOXKET NMPUBECTH K JIAPUHIOCHA3My WU
OpoHXOCma3My, B pe3yJibTaT€ Yero BO3HMKAET HapyLICHHWE MAbIXaHUs C MOCIEAYIOIIed THIOKCHeH — Tak
Ha3bIBa€MBIH CHHAPOM MeHIeNbCOHa, POSBIISIIOLINICS [IMaHO30M, OPOHXOCIIa3MOM, TaXHUKapAHEH.
OmnacHa peryprurtanus — acCUBHOE 3a0pachbIBaHME >KEITYAO0YHOIO COIAEPKMMOTO B Tpaxew MU OpoHXH. ITO
MPOMCXOJNT, KaK MPaBHUiIo, Ha ()OHE TITyOOKOr0 MacO4YHOI'0 HapKOo3a MpH pacciiabieHnu CPUHKTEPOB U IeperoiHe-

HUU KETyIKa WIH IMOCe BBEACHUS MUOPEIAKCAHTOB (TIepe] MHTYOaIneit).



Ilonaganue B n€rkue Npu pBOTE WIM PErypruTalMy KelyJOYHOTO COLEPHKHUMOIo, UMEIOLIET0 KUCIYH PEaKIHo,
IPUBOJUT K TSDKEION MHEBMOHHM, YacTO C JIETAJIbHBIM HCXO/0M.

JUis mpenoTBpallieHus PBOTHI MU PErypruralud HEoOXOJUMO Iepe]] HapKo30M YyIINTh M3 KelyldKa ero
COJEP)KUMOE C TIOMOIIBIO 30HAa. Y OOJBHBIX ¢ MEPUTOHUTOM W KHIIEYHOW HEMPOXOJMMOCTBIO 30HI OCTAaBIISIOT B
XKeTylKe B TEUCHHE BCEro HapKo3a, IIPU 3TOM PEKOMEHAYIOT yMepeHHoe noioxeHue TpenaeneHOypra. Ilepen
HAYaIoM HapKo3a Ui MPEAOTBpaIlEeHHs perypruTanud MOXKHO HCIoNb30BaTh puéM Cemnrka — HaJaBIUBaHUE Ha
MEPCTHEBUAHBIA XPSIL K3aH, YTO BBI3BIBACT NEpeKaTHE MHUIICBOAA.

Ecnu Bo3HMKIA pBOTa, CleAyeT HEMEIJICHHO YIalUTh KEIYAOYHOE COJEPKMMOE M3 MOJOCTH PTa C MOMOIIBIO
TaMIOHa M 0TCOCA, IPH PETYPrUTALMH JKEITyI0YHOE COAEP)KUMOE M3BIEKAIOT OTCOCOM uepe3 KaTeTep, BBEAEHHDIIH
B Tpaxero U OpOHXHU.

PBota ¢ mocnenyromeld acnupanneil MOXXET BOSHUKHYTh HE TOJNBKO BO BpeMsl HAPKO3a, HO U NpU NpOOYKACHUH
OonpHOTO. [N MIpenynpexaeHus] aCIUPaLui B TAKUX CIydasX HEOOXOAMMO MOJ0XKUTH OOJIBHOTO TOPU30HTAIEHO
WM B TIonoxkeHue Tperenen0ypra, roioBy moBepHyTh Habok. HeoOxonnmMo HabmoieHue 3a OOIBHBIM.
OcCnoKHEeHUs1 CO CTOPOHBI AbIXaHHS

OcnoxHEeHUs1 cO CTOPOHBI ABIXaHUSI MOTYT OBITh CBSI3aHBI C HAPYIIEHHEM HPOXOAMMOCTU IBIXATEJIBHBIX IyTEH.
3TO0 MOXET ObITh OOYCIOBJIEHO HEHCIPABHOCTBHIO HApPKO3HOIO ammapara, II03TOMY Iepea HadajJoM HapKo3a
HEOOXOIMMO MpPOBEpUTHh paboTy ammapara, €ro repMETUYHOCTh W MPOXOAUMOCTb Ta30B IO AbIXaTeIbHBIM
LIJIaHTaM.

OOcTpyKIMA AbIXaTeNbHBIX MyTEH MOKET BO3HHKHYTb B PE3YJbTaTe 3allaJCHUs A3bIKA NPU INIyOOKOM HapKo3e
(TpeTmii ypoBeHs XHpyprudeckoi craaum Hapko3a — lll3). Bo Bpems aHecTesnn B BepXHHE JbIXaTeNbHBIE MTyTH
MOTYT TIOTIACTh TBEPJABIE WHOPOIHBIE Tena (3yObl, MpoTe3sl). UTOOBI MpenoTBpaTUTh 3TO, HEOOX0aUMO Ha (oHE
rITyOOKOTr0 HapKOo3a BBIIBUTATH M MOAJCPKUBATH HIKHIOIO YeIIOCTh OonbHOTO. [lepen Hapko3oM cienyeT yaanuTh
3yOHBIE TIPOTE3bI, OCMOTPETH 3yObI MAI[UCHTA.

OcnoxXHeHUsT TpU HMHTYOAalMU Tpaxew, OCYIIECTBISIEMON METOJOM TPSMOH JIAPUHTOCKOIUK, MOTYT OBITh
CTPYIIIHPOBAHBI CIEAYIOMUM 0o0pazoMm: 1) moBpexIeHHe 3yOOB KIMHKOM JIAPWHTOCKONA; 2) TMOBPEXKICHHE
TOJIOCOBBIX CBSI30K; 3) BBelleHHE WHTYOAIIMOHHOW TpyOkW B muiieBoj; 4) BBeIECHHWE WHTYOAlMOHHOW TPYOKH B
MpaBblii OpPOHX; 5) BEIXOXK/ICHHE U3 TPaXeH UHTYOAIIMOHHOW TpyOKH Miu e€ meperuo.

OnwucaHHbBIE OCIIOXKHEHUSI MOTYT OBITh MPEIOTBPAIEHBI TPH YETKOM BIIaJICHUH METOAMKON HHTYOAIIMU B KOHTPOJIE
CTOSTHHS MHTYOAIIMOHHOM TpyOKH B Tpaxee Haj e€ Oudypkanue (C moMoIbIo ayCKyIbTaIluK JETKUX).
OcnoXXHEeHHUs1 CO CTOPOHBI OPTaHOB KPOBOOOpAICHNUS

AptepuainbHas TUIIOTEH3Us] — CHIKeHue A/l kak B mepuon BBENEHHS B HAPKO3, TAK M BO BPEeMs aHECTE3UH —
MOJKET HACTYNHUTh MOJ BO3JEHCTBUEM HApPKOTHYECKHX BELISCTB HA CEpPALE MM COCYIUCTO-IBUTATENbHBIN LIEHTP.
OT0 OBIBaET NpH NEpelOo3UPOBKE HAPKOTHUECKUX BEIIESCTB (Yallle TajoTaHa). ApTepHaibHas TMIIOTEH3US MOXKET
MOSIBUTHCS Y OOJIBHBIX ¢ HU3KUM 00bEMOM nupkynupytomei kposu (OLIK) mpu onTuManbHOM 103UPOBKE HApKO-
THYECKUX BewecTB. sl mpemynpeskaeHus] 3TOro OCIOKHEHHS Iepe] HapKO30M HYXHO BOCIONHHUTH JE(QHUIUT
OLIK, a Bo Bpems omepamyu, CONPOBOXIAIOIMICHCS KPOBOIOTEPEH, epeuBaTh KPOBE3aMEIIAIOINE PACTBOPHI U
KPOBb.

Hapymenus putma cepaua (KeTyZOYKOBas TaXWUKapAusl, SKCTPACUCTONUS, (GUOPHILUIALMS KEIyJOYKOB) MOTYT

BO3HUKHYTbH BCJICACTBUC pAda IMPUYNH: 1) TUIIOKCHUU U T'MICpKAITHUW, BOSHUKIIUX IIPU 3aTHHYBmeﬁCH I/IHTY6aL[I/II/I



win HemoctarouHoit MBJI Bo BpeMs Hapkosa; 2) HEepeO3MPOBKH HAPKOTHYECKHX BEIIECTB — 0apOHTYpaToB,
rajiotana; 3) npuMeHeHus SnuHepprHa Ha (JOHE rajoTaHa.

Jlist otipeienieHust puTMa CepAeIHON AesITeIbHOCTH HeooxoauM DK -KoHTpOIIb.

Jleuenne 3aBUCHT OT MPUYUHBI OCIIOKHEHHUS, OHO BKIIIOYAET YCTPAaHEHNE TUTIOKCUH, YMEHBILICHHE 103bI HAPKOTHKA,
MPUMEHEHHUE JIEKAPCTBEHHBIX CPEICTB XMHUHOBOTO Psfa.

OcranoBka cepana (Syncope) — Hauboliee TPO3HOE OCIOKHEHHE BO BpeMsi Hapko3a. Ero mpuumHOli yaie Bcero
SBIISIIOTCS HETPaBHIbHAS OLIEHKA COCTOSIHUSI OOJNBHOTO, OIIMOKH B TEXHHWKE MPOBEICHHS aHECTE3MH, TUIIOKCHS,
THIIEPKAITHUSL.

Jleuenwue 3aKirouaeTcsi B He3aMeIUTEIILHOM IIPOBEJICHUH CEPACUHO-IErOYHON PeaHMALHH.

OcnoxKHeHusi cO CTOPOHBI HEPBHOH cucTeMbl. Bo BpeMmsi oOmiedl aHecTe3MM 4acTo HaOIOAaeTcs YMEPEHHOE
CHIDKCHHE TEMIIepaTypbl Tena 3a CU€T BO3IEHCTBUS HAPKOTHYECKHX BEIISCTB Ha IICHTPaJbHbIE MEXaHWU3MBI
TEPMOPETYJIISIIAHN, & TAK)KE BCIEACTBUE OXJIAXKICHHS OOJILHOTO B ONIEPAIMOHHOM.

Oprann3M OOJBHBIX C THUIOTEPMHEH IIOCJIE AHECTE3UU IBITAECTCS HOPMAIW30BaTh TEMIEpaTypy Tejla 3a CUET
ycuneHHoro Merabonmm3ma. Ha aTom ¢oHE B KOHIlE HapKO3a M TIOCJEe HETO BO3HUKAeT 03HOO. Yamie Bcero 03HOO
BO3HHKAET IOCJIE TAJIOTAHOBOT'O HAPKO3a.

Jis ipohMITaKTHKY THIOTEPMHAN HEOOXOAMMO CIIEANTH 3a TeMIepaTypoi B onepannonaoi (21—22 °C), yKpbIBaTh
0O0JIBHOTO, MIPU HEOOXOIUMOCTH MH(Y3HMOHHOH Tepamuu NepenuBaTh PAaCTBOPBI, MOAOTPETHIE OO TEMIIEPATYPHI
Tena, MPOBOIUTH BIBIXaHHE TEMJIBIX YBIAKHEHHBIX HAPKOTHMYECKHX CPEICTB, KOHTPOJIMPOBATH TEMIIEPATypy Teja
00JBHOTO.

OTEK TOJIOBHOTO MO3ra — CIEACTBHE IIUTEIFHON W TITyOOKOH THIIOKCHH BO BpeMs Hapkosa. JledeHwe HyXHO
HayaThb HEMEJICHHO, COOIoAas MNPHHLUIbBI AETHAPATalud, THICPBEHTWIILUH, JIOKAJIBHOTO OXJIaXICHHS
TOJIOBHOTO MO3Ta.

[MoBpexnenus nepudepruyeckux HEPBOB. DTO OCIONKHEHHUE MOSBISIETCS CIIYCTs CYTKH M OoJiee mociie HapKo3a.
anlIe MOBPCKAAOTCA HCPBBI BEPXHUX U HHUIKHHUX KOHEYHOCTEH M IIJIEUEBOE CILUIETEHHE. DTO IMPOUCXOJUT HpHU
HETIPaBUILHOW yKJIaJKe OOJIBHOTO Ha OINEpaIiOHHOM cToje (oTBeneHue pyku Oojiee yeM Ha 90° OT TynoBwIIa,
3aBeJICHWE PYKU 3a TOJIOBY, (MKcalus PyKH K JIyre OIEpalMOHHOIO CTojia, YKJaJKka HOT Ha Jepxarene 0e3
npokianaku). [IpaBuibHOE MonoxKeHne OOIBLHOTO Ha CTOJIE HCKITF0YAET HATSYKEHUE HEPBHBIX CTBOJIOB.

Jleuenue OCYHICCTBIIACTCA HEBPOIIATOJIOIOM 1 (1)I/I3I/IOTepaHeBTOM.

KoHTpoJibHBbIE BONPOCHI U CHTYAIIMOHHBIE 3a/1a4H

1. CymiecTByIOT CIeAyIOIIe BUIbI IPOBOIHUKOBOW aHECTE3HH:

1. aHecTe3Ms HEPBHBIX CTBOJIOB;

2. aHeCTe3Us] HEPBHBIX CIUICTCHHUI;

3. mapaBepTeOpanbHas;

4. CIMHHOMO3TOBas;

5. mepuaypanbHas.

Bri6epute npaBuibHyr0 koMOuHanmoo otBeToB: A — 1,2,3; 6—1,2,3,4,B—1,2,4,5; ' —1, 2, 5; ] — Bce
OTBETHI BEPHBI.

2. Kakyro KOHIIEHTpaIUIo pacTBOpa MPOKaNHA UCTIONIB3YIOT JUIsl HHTPAOTIepallMOHHON aHecTe3nn mo A.B.

BuiHeBckomy:



A) 1%;

b) 0,5%;

B) 0,25%;

') 5%

Bribepute npaBUIbHBINA OTBET.

3. [IpoTuBONOKa3aHUAMYU K MECTHON aHECTE3UU SBIISTFOTCS:

1. BEIpa)KCHHBIC BOCIIAJIUTEIILHEIC U PYOIIOBbIC N3MCHEHUS B TKAHSX;

2. IPOJIOJDKAIOIIEECS] MACCUBHOE BHYTPECHHEE KPOBOTCUCHHUE;

3. HEMEPEHOCUMOCTh AHECTE3UPYIOIIUX CPEIICTB;

4. pe3koe HepBHOE BO30YkIeHUE OOJILHOTO;

5. Bo3pact 6onbHOTO MeHee 10 eT.

Bri6epuTe npaBmiibHy0 KoMOuHammoo oTBeToB: A — 2,4, 5; b — 1,3, 5; B—1,2,3,4,5;1"-3,4,5;/1-1,3,4,5.
4. HazoBuTe panmoHanbHbIe BUIBI aHECTE3UH MIPH OTIEPAITHH IO IOBOTY MAaCTHTA:
1. MmecTHas MHOWIBTPAIIMOHHAS] AaHECTE3US;

2. 3HIOTpaxeallbHbI HAPKO3;

3. MacOYHBIH HAPKO3 (TANOTaH);

4. BHYTPUBEHHBII HAPKO3;

5. IPOBOIHUKOBAs aHEeCTe3ns (peTpoMamMMapHas O10Kasa).

Bri6epute npaBuibHy0 KoMOuHamoo otBeToB: A — 1,4; 5 —4,5; B — 1.
2,3;I'-3,4;1-3,4,5.

5. Kakwue BuIBI aHECTE3WH OTHOCSTCS K TIPOBOJHUKOBBIM:

1. mo JlykameBuuy—O06epcry;

2. nmapaBepTeOpasibHas;

3. népunypanbHas;

4. CHUHHOMO3T0Bas;

5. MexpébepHasl.

BriOepute npaBmiibHy0 KoMOuHanmoo oteToB: A — 1,2,3,4,5;6—2,3.5;B-1,2,4;,'-1,2,5; 1—1, 2, 3,
5.

6. OyTisipHas 0710Ka1a IPUMEHSICTCS MTPH:

1. MOBpEeXIEHUIX KOHCYHOCTEH;

2. BOCTIATUTENHHBIX 3200JIeBaHUSIX KOHEYHOCTEIH;

3. mepenomax peodep;

4. ykycax 3MeH;

5. IpoBeICHUY UHPUIFTPAIIMOHHON aHECTE3UU B KAYECTBE OCHOBBI.
Bri6epute npaBuibHy0 KOMOMHaIuo0 oTBeToB: A — 1,2,3,4; 65— 2, 3, 4.
5B—1,3,4,5T"—1,2,4,5; ]l — Bce OTBEThI BEpHHI.

7. 151 CHUHHOMO3TOBOM aHEeCTE3UH UCTIOIb3YETCS:

1. 5% pacTBOp npoKauHa;

2. 1—2% pacTBOp AHMI0KANHA,

3. 0,5—2% pacTBOp TpUMEKaKHa;



4. 10% pacTBOp MpOKanHa;

5. 1% pacTBOp coBKanHa.

Bri6epuTte nmpaBuibHy0 KomOuHarmio oreetoB: A — 1,2; b—2,3; B— 1, 4;I"-1,5;1-4,5.
8. Kakoe nosnosxeHnue Tena ABIseTcs NpaBUIBHBIM IIPU MIPOBEACHUH Ollepalvu

101 CHUHHOMO3TOBOM aHecTe3uel pacTBOPOM COBKanHa?

A) C omy1eHHO BepXHEH MOJIOBUHOM Tena (rmojokenue Tpenaenenoypra).

b) C mpunoanaToil BepxHel NOIOBUHON Tena.

B) I'opuzonTansHoE.

I') Ha 60Ky ropuzoHTanbHOE.

1) B nonoxxenuu cujsl, COTHYBIIUCH BIIEPE.

Bribepute npaBUIbHBINA OTBET.

9. [To3aHUMH OCTIOKHEHUSIMA CTUHHOMO3TOBOM aHECTE3UH CUUTAIOT:

1. THOMHEI MCHUHTHT;

2. ABUTATENbHbIEC ApPE3bl;

3. MCHHUHTHU3M;

4. ronoBHYIO 00JIb;

5. OCTAHOBKY [IbIXaHHS.

Bri6epute npaBmiibHyr0 KoMOuHamo0 otBeToB: A — 1,2, 4,5:6—2,3,4,5;B—1,2,3,5;I'—1,2,3,4; 1 —
BCE OTBETHI BEPHBI.

10. Lenpro mpemMenuKanyy SBISIETCS:

1. mpenynpexaeHue BarycHoro 3 dexra;

2. OBBILIEHHE TOHYCAa CUMIIATUYECKOW HEPBHOM CUCTEMBI;

3. moJiaBJICHUE CaTMBalINH;

4. cHATHE SMOIMOHAIBHOTO HATIPSKEHUS;

5. mpeaynpexaeHIe PBOTHI U PETYPTUTAIIH.

Bri0epuTe npaBmiibHY0 KoMOUHammo0 oTBeToB: A — 1,5; 65— 1,4, 5; B—3,4;,1"-1,2,3,4;]1-1,2,3,4,5.
11. Kakoli Hapk03 HaUMEHEe TOKCHYEH JUIsl 00JILHOTO MpH 2—3-4aCOBOM OINepaly Ha OpraHax OprOIIHON
nosoctu?

A) DPHUPHO-KHCIOPOJTHOM CMECHIO (MacCKOiA).

b) l'anotan-KuCI0pPOIHOM CMECHIO (MacKOiA).

B) DHnorpaxeanbHbBI HAPKO3 raJIOTaH-KUCIOPOAHOM CMECHIO.

I') HJIA.

J1) ®pakunoHHBIH BHYTPUBEHHBIN HAPKO3 KETAMHUHOM. BBIOEpUTE MPaBUIILHBIN OTBET.

12. C KaKoM LENBI0 aHECTE3NUOJIOT HCIIONIB3YET MUOPETAKCAHThI?

1. 1ast ycusenus (MOTEHUMPOBAHMSA) 1EHCTBUSI HADKOTUYECKUX CPE/ICTB.

2. JIns o6e3iBIOKUBAHKS OOJBHOTO.

3. 11t G;IOKMpOBaHUS BET€TaTUBHBIX PEAKIIHH.

4. Jlnst cTaOMIM3alul FreMOJUHAMUKH.

5. 1t uHTYOAMH Tpaxeu.

Bri0epuTe npaBuiIbHYH0 KOMOHHAIIMIO OTBETOB: A — BCe OTBeTHI BepHbl, b — 1,3,4;B-2,4,5;I'-1,2,3;/1-2,5.



13. BonwsaoTro 50 JIeT omepupyroT 10 OBOTY TPHDKH OEJION JTMHUH KHUBOTA.

Hapko3 MacouHbIit rajoran-kucinopoanoi cmecbto. AJl — 130/60 mm pr.cT., HCC — 78 B Munyty, Y1 — 18 B
MHHYTY. 3pauyku — 110 2 MM. PEaKITHs Ha CBET BsyIas, POTOBUYHBINA pediieke CHIKEeH. ONpeaeuTh CTaauio
HapKo3a.

A)l

B) IL.

B) 11,

) ;.

Bribepute npaBUIbHBINA OTBET.

14. Kakue BO3MOKHBI OCJIOKHEHUS TIOCIIE SHI0TPAXECATLHOIO HApKO3a:

1. pexypapuzarus;

2. pBOTa;

3. OTEK TOJIOCOBBIX CBS30K W MOJICBI30YHOTO IPOCTPAHCTBA;

4. Mmexaandeckas acukcus (3anageHre S3bIKa);

5. 03HOO.

Bri6epute npaBunbHyr0 kKoMOuHamo otBeToB: A — 1,2;: 6—3,4;,B—2,3,4; " — 1, 2, 3; ]I — Bce OTBETHI
BEPHBL.

15. BHyTprBeHHBII HAPKO3 KETAMUHOM IIPOTUBOIIOKA3aH IIPH:

1. nepBUYHON XUPYyprudecKoit 00paboTKe paH;

2. ICYEHOYHO-TIOUYECTHON HEJOCTATOYHOCTH;

3. SIIMICTICHM;

4. apTepuabHON TUTIOTEH3UH, OOJBIIONH KPOBOIIOTEPE;

5. apTepualIbHOW TUIIEPTEH3UU.

Bri6epute npaBunpHy0 kKomOuHarmio orBetoB: A — 1,2; b—2,3; B—3,5; I'— 2, 5; JI — Bce OTBETHI BEpHHI.
16. Kaxoit u3 BHyTpUBEHHBIX aHECTETUKOB MPEATIOYTUTEIICH IS BBOJHOTO HAPKO3a y JIUIL C KPOBOIIOTEPEH
6omee 1000 My, runoBosiemueii, HU3kuM AJ]?

A) I'ekcobapOuTan.

b) TuonenTan Hatpus.

B) KeramuHh.

I') ®enranun + gponepuaon. Beibepure nmpaBUIbHBINA OTBET.

17. YkaxuTe HanOosee panroHATLHBIC BUIBI 00€300IMBaHMS ITPH BIIPABJICHUH BBIBUXOB Oejpa, IJieda:

1. sHIOTpaxeanbHBIN HAPKO3 TaJIOTAHOM;

2. MaCOYHBIM HapKO3 raJIOTaH-KUCIOPOJIHON CMECHIO;

3. HJIA;

4. BHYTpUBEHHBII HapKO3 OapOUTypaTamu;

5. mepuaypalbHas aHeCTe3Hsl.

Bri6epute npaBmiibHy0 KoMOuHanmio otBeToB: A — 1,24, 5; 6 — 1,2; B— 3;I'-2,4;]1-3, 5.

18. Kaxkue BUIbI aHECTE3UH MPEATIOUTUTENLHEE TP OTIEPAIIUH 10 TIOBOIY TAHAPHIINS?

1. BHyTpuBeHHBIH HapKo3 (OapOoutyparam).

2. IlpoBogaukoBas anectesus (1o Jlykamesuay—O0epcTy).



3. AHecTe3us TPUXJIOPITHIICHOM.

4. udunbpTpalliOHHAs! aHECTE3HSI.

5. IlnekcycHas aHecTe3usl.

Bri6epuTe npaBuiibHy0 KoOMOUHammo0 oTBeToB: A—1,2; b — 3, 4; B— 3, 5;I'-3,4;/1-1,2,3,4,5.
19. Kakas npodunakTrka 3amajeHus s3blka (MeXaHUIecKoi acuKkcrun) HeoOXxogumMa O0JILHOMY B paHHEM
MMOCTHAPKO3HOM Tieproie?

1. [To okOHUAHUM OTIEpAIIUK BBECTH BHYTPUBCHHO HEOCTUTMUHA METUJI CyJb(aT (aHTarOHUCT MUOPEIIAKCAHTOB).
2. IlocTaBUTH BO31YXOBOJI.

3. O06ecreunTh MOCTOSHHBIN KOHTPOJIb MEIUIIMHCKOTO TIEPCOHAIA © MOHUTOPUHT B TEUEHHUE 2 U TIOCTIC HapKo3a.
4. BBectu 00JIHHOMY JIBIXaTCIbHBIC aHAJICTITHKH.

5. BecTu 30HA B KEIYOK.

Bri6epuTe npaBmiibHyr0 KoMOuHammo0 otBeToB: A — 1,2; 6 —2,4; B—1, 3,4, -4, 5;/1-2, 3.
20. HenocratkamMmu Maco4HOT0 HaApKO3a SIBIISIFOTCS:

1. ommacHOCTE 3amafieHus s3bIKa (MeXaHMIecKast achUKCHs);

2. yBeNIMYCHHE aHATOMUIECKOTO «MEPTBOTO» MPOCTPAHCTBA;

3. yMEHbIICHHE aHATOMUYECKOTO «MEPTBOTO» MPOCTPAHCTBA;

4. OTTaCHOCTH PETYPrUTALMHU U aCITUPALINH JKETYIJOUHOTO COIEPKUMOTO;

5. OMMacHOCTh MIEPEO3UPOBKH HHTAISIIMOHHOTO aHECTETHKA.

Bri6epuTe npaBUIIbHYI0 KOMOMHAIIMIO OTBETOB: A — BCE OTBETHI BEPHBIL,
b-1,4,5;:B-1,2,4;I"-1,5;1-3,4.

21. [IpenmMytiecTBaMu SHIOTPAXEATBHOTO HAPKO3a SIBIISTIOTCS:

1. HapéxHas MpoHIAKTHKA aCIIHPAIIH KEITyTOYHOTO COACPKUMOTO;

2. YMEHBIIICHUE aHATOMUYECKOTO «MEPTBOT0» MPOCTPAHCTBA;

3. YBEJIMYCHHE aHATOMHUYECKOTO «MEPTBOT0» MPOCTPAHCTRA;

4. obecrieueHrE TIOJTHON MHOpEJIaKCaIl|H;

5. obecrnieueHre BO3MOXHOCTH OTIEPUPOBATh Ha JIMIIE, 111, TOJIOBE.

Bri6epute npaBuinbHy0 KomOuHamuio oreetoB: A — 1,2, 5;6—3,4,5; B —

1,2,4,5, ' —1,5; I — BCe OTBETHI BEpPHBI.

22. Kakue MerKaMeHTO3HbIE CPEJICTBA UCIIOJIB3YIOTCS JIJIS TPAJAUIIMOHHON NpeMeIuKaiun?
1. T'excobapOutai, THOTIEHTAT HATPUSL.

2. ATponuH, METOLMHUS HOIU.

3. Tpumenepenus, MophuH, GeHTaHWUIL.

4. Crpodantun-K, nanapiima rauko3us.

5. Kanbuus ritokoHaT, KalnbLus XJIOpUJI.

Bri6epute npaBuibHy0 KoMOMHammo0 oTBeToB: A — 1,2, 4; b —3,4,5; B—2,3;-4,5;/1-1, 3,4,5.

23. Yxkaxute HakTop, yBeTHUNBAIOLINN B3pBIBOONACHOCTH KUCIOPOAHBIX 0aJJIOHOB!
A) paborta ¢ snexkTponprudopaMu (IEKTPOOTCOCOM, DIEKTPOHOKOM U
T.IL);

b) He3azeMiE€HHOCTh HAPKO3HO-ABIXATEIBHON anmnaparypsl;



B) MoTIaTaHke Maciia (Ba3eanHa) Ha peayKTop OalioHa;

I') cratnyeckoe 3EKTPUIECTRO.

BriGepuTe mpaBUILHBIN OTBET.

24, IIpu kakoM HapKo3€ HeNb3s MONb30BATHCS AIEKTPOHOKOM?

A) T'anoranom.

B) AustunoseiM adupom.

B) JuuuTtpored okcuaa ¢ KUCIOPOIAOM.

I') HJTA.

Bribepute npaBUIbHBINA OTBET.

25. VY ocnabnennoro 6onpHOTO 70 JIET MOCHE ONEPalH XOJICHUCTIKTOMUH,

BBITIOJIHEHHOM MOJ] SHAOTpaxealbHBIM HAPKO30M C HCIIOJIb30BaHUEM HEICNOISIPU3YIOLINX PEIAaKCaHTOB,
OTMEYaeTCs TUMOBETHIISIMS JIETKUX, IMAHO3, MBIILICYHAS pelaKCalHs.

Uem 00yCIIOBIIEHO MTOZOOHOE COCTOSIHNE, KAKOBBI IOJDKHBI OBITH IeHCTBHS Bpaya? C MOMOIIBIO KaKUX U3
MEPEYNCIICHHBIX IPENapaToB YCTPAHSIIOT 3TH SIBJICHUS: CTPO(aHTHH, Aua3enaM, TpUMENepeanH, HEOCTUI-MUHA
MeTtmicynbhar, perranmn?

26. Y 6onpHOTO /1. 50 MET KOHCTATHPOBAaHA OCTAHOBKA CEPACYHON JAESITEITHHOCTH.

C kakux neucTBuii, mo Bamemy MHEHHUIO, CI€AyET HAUMHATh PEAHUMALIMOHHBIC MEPOIIPUATHUS U KaKasi
MOCIIEI0BATENBHOCTD JIEHCTBUH Bpada: a) mpuaaHue 00Jp-HOMY ToNiokeHus TpennenenOypra; 6) mpoBeneHme
3aKpBITOrO Maccaka Cep/la B) MPOBEIeHUE IBIXaHUs «POT-B-POT» T) MEXaHW4YecKas NehuOpIsaus; )

obecriedeHue MPOXOo.l AbIXaTeIbHbIX yTEH; €) COOTHOIIEHUE YKCIIa BAOXOB M KOMIIPECCUH Py THON KJICTKH.



