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Introduction
The course on “History of Medicine”, which refers to the block of basic humanitarian disciplines of a medical university has its crucial importance in the content and structure of higher medical education at the present stage of development. The course study enriches the spiritual world of students, introduces the history of their future profession. In combination with different courses of the humanitarian cycle and the profile of a medical university - the history of the Russia, the history of culture and others - this discipline reveals general patterns and logic of the processes of emergence, formation and development of healing, medicine and medical activity from ancient times to the present, reveals the achievements of each era in the context spiritual culture of mankind. It contributes to formation of a theoretical basis of understanding the trends in the further development of medicine.
It should be noted that in the course “History of Medicine” a special place is occupied with the problems in the development of Russian medicine and its connection with public life. Knowledge of the history of Russian medicine and healthcare is necessary for the professional formation and formation of the civic position of a medical student. In recent decades, interest in the development of medicine and health policy in the 20th century has been growing in Russia: there are made attempts to rethink the development of domestic medical science, state policy in the field of health, identify positive and negative aspects, objectively evaluate opened statistical materials and reports, new documents, eyewitness accounts etc., all these attempts are based on the study of previously inaccessible archive materials.
The purpose of the manual is to increase students' knowledge in the field of history of Russian medicine, teaching methods of historical analysis in an objective assessment of medical knowledge, developing skills of independent work with sources, fostering love for medical profession.
This publication proposes fundamental, key problems of the development of medicine and healthcare in Russian Empire of the late XIX - early XX centuries. The choice of this chronological period is no coincidence. Russian medicine and healthcare at the turn of the 19th and beginning of the 20th centuries represents a qualitatively new stage in their development. The level of development of medicine and health care depends on the economic conditions of the state, on its foreign and inner policies.
The beginning of the 20th century in Russia was marked by revolutionary-military shocks that contributed not only to economic growth and welfare, but also slowed down the progressive development of the country, created serious obstacles to the development of medical science, an established hospital system, the introduction and development of medical diagnostic equipment, etc. In terms of morbidity and mortality, in the twentieth century Russia was one of the first among European countries. The mortality rate was: in 1901 – 1905 it was 31.0; in 1906-1910 it was29.5; in 1911-1913 - 27.1 per 1000 population. During the Russo-Japanese, World War I, and civil wars, these numbers tenfold increased. The reason for this is high military injuries, epidemics of intestinal infections, parasitic typhus, smallpox, childhood infections, malaria, and plague diseases were recorded in southeastern regions.
By the beginning of the twentieth century, in Russia medical assistance to a population of the country was provided along with public health by zemstvo (city council) and city governments, private and public organizations, charitable institutions. The construction of hospitals was mostly carried out with the active participation of charitable and public medical organizations. Thanks to millions of charitable investments, the leading scientific and medical institutions of the country were built, retaining their leading positions in modern Russian medicine. In 1885, in St. Petersburg was built a Clinical Institute for advanced training of doctors. In 1890, in St. Petersburg was opened the first research institution of Russia, the Institute of Experimental Medicine. In 1903 was opened a Cancer Institute, in 1904 was opened a Clinical Midwifery Institute. In the same years, at the expense of philanthropists, was built so-called Clinical Town of Moscow University on Maiden Field. The delegates of the XII International Congress of Physicians in Moscow (1897) rated these clinics as the best in Europe. In 1905, the Morozov Children's Hospital and in 1906 the Alekseevskaya Eye Hospital in Moscow, the Orthopedic Institute (1906), the Urology Institute (1908), the Soldatenkovsky Hospital (1910) and other scientific and medical institutions were also praised at the Congress.
The transformations of this time took place on the background of intensive development of Russian medical science. Works of I.M. Sechenov, S.P. Botkin, I.I. Mechnikov and other domestic scientists got the world recognition. Among the scientific achievements of Russian scientists was a Nobel Prize award of I.P. Pavlov in 1904 and I.I. Mechnikov (together with P. Erlich) in1908. 
Science achievements have had a direct impact on healthcare practice. The era of antiseptics and aseptics had opened up broad prospects for the development of surgery. The increase in the volume of surgical knowledge led to the differentiation of surgery into independent medical disciplines: ophthalmology, gynecology, otorhinolaryngology, urology, orthopedics and others. The successes of hygiene, bacteriology, immunology, and virology entailed the creation of a network of anti-epidemic institutions: bacteriological and disinfection stations, bacteriological institutes, smallpox laboratories with experiments on calves, etc. 
The system of training medical personnel changed significantly. In 1897, in St. Petersburg was opened Women's Medical Institute - the first not only in Russia but also in Europe higher medical educational institution where female doctors were trained.
Zemstvo and city medicine made the greatest contribution to the provision of medical care to population. The merit of zemstvo medicine was the development of specialized medical care in rural areas, the creation of medical assistance and obstetrics schools, sanitary organizations, the conduct of sanitary-statistical studies of the incidence, physical development and population movement.
Urban medicine was associated with the development of new types of hospital and community-based medical care (ambulance, doctors' night shifts, doctor visits to patients at home).
Towards the end of the 19th century, the establishment of factory legislation in Russia led to the regulation of labor protection issues for minors, workers, female labor, the creation of a controlling body - the factory inspection (later - the provincial factory affairs offices). The achievement of factory medicine was the introduction of insurance medicine in Russia.
An important role in the development of social medicine of this period was played by the medical community, rallied around the Pirogov society. It approved the understanding of medicine as an important social function, developed rational forms of organizing medical care for the population, and undertook a study of the country's sanitary conditions.
Particular attention in this manual is given to material that, to a lesser extent, due to insufficient classroom timing, is included into an extra course. This historical and medical material is proposed to be given for individual work within the chronological plan of a taught historical period.
















Chapter 1.  Development of New Directions in Russian Medicine
1.1. The formation of roentgenology and radiology
The XX century was a century of science. Enriched with the possibilities of anesthetization, achievements of aseptic and antiseptic, highly informative newest research methods, medicine moved forward with a huge charge of potential, the brilliance of formed scientific consensus groups. A development of natural sciences with the background of technical progress created conditions for the development of new directions in medicine. For example, as a result of the outstanding achievements of physics, began the formation of a new direction in medicine, which played an important role in the diagnosis and treatment of a number of diseases as well as in the researches on biological properties of human body. It was associated with the discovery of W.C. Rontgen (1845-1923) in November 8, 1895 a new type of rays (X-rays), which marked the beginning of X-ray diagnostics. In the same year, 1895, the French physicist A.A. Becquerel (1852-1908) discovered the spontaneous emission of minerals containing uranium salts, similar in physical properties to x-rays. In 1903, studying the phenomena of radioactivity, the spouses P. Curie and M. Skłodowska-Curie discovered the spontaneous release of heat by the salts of radium, found that radioactivity causes changes in the cells of organisms and the process of radioactive decay occurs regardless of the external environment. The second generation of scientists of the Curie dynasty - the spouses F. Jolio-Curie (1900-1958) and I. Jolio-Curie (1897-1956) in 1934 discovered the phenomenon of artificial radioactivity and studied how to use artificial radioactive isotopes as labeled atoms to study various processes. The discovery of natural radioactivity and the subsequent research in the field of nuclear physics led to the development of radiobiology, which made possible the development of the research method using so-called labeled atoms, and then radium and radioactive preparations were successfully used not only for diagnostic purposes, but also for the therapeutic ones. These outstanding discoveries stimulated the emergence and development of radiology, radiology, radiobiology, and other related disciplines.
One should start with the discovery which gave medicine new previously unpredictable methods and ways of diagnostics - X-ray diagnostics and it marked the beginning of a new scientific direction, radiology medicine. From the first days of this discovery X-rays riveted the attention of the entire scientific world. In January 1896 professor M.A. Shatelen, returning from abroad, brought to St. Petersburg the first information about the impression made in Europe by the report of Wilhelm Conrad Rontgen. W.C. Rontgen (1845-1923) was a professor of physics at the Physics Institute at the Physics and Mathematics Faculty of the University of Würzburg, he was one of the founders of the experimental direction in modern physics. On November 8, 1895, Rontgen discovered a new kind of rays and called them X-rays. The discovery quickly gained its recognition, and in 1901 W. Rontgen was the first physicist to receive the Nobel Prize.
In St. Petersburg, the first to study the X-rays was I.I. Borgman, the professor of physics at St. Petersburg University and at the same time independently from him, N.G.  Egorov, physicist, professor of the Military Medical Academy. In spring of 1896 X-ray machine, designed by the famous Russian physicist A.S. Popov, had been already used in the Kronstadt hospital for the diagnosis of bone damage.
It is known that in 1896, A.S. Popov made X-ray scan of the wounded with a shotgun. In the same year, with the assistance of the chief doctor of the Kronstadt military hospital, he organized the first X-ray room for the navy. Subsequent to the first demonstration experiments, the use of X-rays in practical medicine began. From March 1896, the 60-year-old professor N.V. Sklifosovsky, director of the Clinical Institute in St. Petersburg, began to use X-rays to diagnose bone fractures. At the same time, at the Academy was created a commission, which included V.M. Bekhterev and other doctors of various specialties. The commission petitioned the Military Council to give 5000 rubles to the Physical Laboratory for X-ray experiments applied to medical purposes. During the Russian-Japanese War of 1904-1905 X-ray rooms had already been deployed in the field of military operations at infirmaries and hospitals. During the Battle of Tsushima in May 19, 1905 for the first time on board of a warship, subsequently famous cruiser Aurora, senior physician V.S. Kravchenko used the X-ray method in a combat situation to examine the wounded. For the first time, the question of battlefield radiology was raised during the Russian-Japanese war of 1904-1905. The idea of using X-rays in the theater of operations belonged to the high-profile Russian surgeon N.A. Velyaminov, who saw this as a tool for the quickest and most effective surgical care for the wounded.
In 1914, there were 142 X-ray offices in Russia in 31 cities, including 50 in Petrograd. The First World War demanded the organization of X-ray services along with other types of medical care for the wounded. In September 1914six mobile X-ray rooms were equipped in cars. In the war of 1914-1918 were formed the main elements of the military field radiology, marked by the 1st Nationwide Russian Congress of Radiologists. On December 19, 1916, the first Nationwide Russian Congress of Radiologists was held in the building of Moscow University, which gathered 150 participants.
On September 23, 1918 in Petrograd, on the initiative of a prominent radiologist M.I. Nemenov, as well as physicists A. Ioffe (who worked in the Rontgen laboratory in Munich in 1903 - 1906) and D. Rozhdestvensky was organized State X-ray, Radiological and Cancer Institute.
The discovery of radioactivity was the first step in the development of radiation medicine. Medical radiology is one of the largest, more and more developing section of medicine.
On February 24, 1896, Henri Becquerel told the Paris Academy of Sciences about the uranium radiation discovered by him and thus laid the foundation for research in the field of radioactivity. In the spring of 1898, Pierre and Marie Curie set about investigating the waste of resin uranium ore; as early as July 18, 1898, the Curie spouses report to the Paris Academy of Sciences about the discovery of a new radioactive element called polonium, on December 26, 1898 about radium. In 1901 works of Russian authors devoted to radioactivity began to appear. At the first stage of development of radiobiology researches were actively conducted by Russian scientists P. Pilchikov and N. Gruzincev, I. Tarkhanov, E.S. London, S. Goldenberg, M. Zhukovsky. The research of E.S. London, who is one of the founders of Russian radiobiology, is of great theoretical and practical importance up to the present. Since 1903, E.S. London, being the head of the department of general pathology at the Institute of Experimental Medicine in St. Petersburg, has conducted a series of studies on the effects of radioactive substances on a living organism. One of the first works relating to 1903 was his report “On Radioactive Substances” in St. Petersburg Medical Society. Further researches were carried out by M.I. Nemenov, P.S. Kupalov, A.N. Livanov, E.I. Bakin, S.V. Goldberg, M.N. Zhukovsky, L.M. Gorovits-Vlasov. Since 1903, scientists of all countries began to pay great attention to the treatment of diseases, primarily malignant neoplasms, using X-rays and radium. In 1903 in journal “Practical Physician”, was published a review of N. A. Nevzorov «On the therapeutic effect of radium and its biological value». In the same year, a number of works on the pathophysiological and therapeutic significance of radium in skin diseases were published (for example, the study of S.L. Bogrov); were described the cases of treatment of skin cancer with radium (by A.P. Krymov). In Russia the first studies on the use of radiation in blood diseases belong to 1906, when the works of V.M. Zykov, L.E. Golubinin and I.M. Krenitsky on the treatment of leukemia with X-rays were published. The first specialized research institution for radiotherapy and radiobiology was the X-ray Radiology Institute in Leningrad in 1918. The institute consisted of three departments: physico-technical, radiological and biomedical. In 1924, an X-ray institute was opened in Moscow.
1.2. Transfusiology
At the beginning of the twentieth century an important discovery in medicine was the discovery of blood groups and the development of methods for its conservation, which was the basis for the development of transfusiology as an independent science. In 1901, the Austrian bacteriologist Karl Landsteiner distributed people into 3 groups according to antigenic signs of their blood. This discovery was the most important event in the history of blood transfusion, as it determined the selection of antigen-compatible donor and eliminated the cause of post-transfusion complications - the hemolysis of donor's red blood cells. Thus, an immunological basis for overcoming incompatibility during blood transfusion was created. In future, the discovery of Landsteiner was complemented by the identification of the fourth blood group, Jan Jansky. (1907). N.I. Blinov was the first in Russia to conduct fundamental clinical and laboratory studies of antigens of the ABO system. His doctoral thesis “The Study on Blood Groups” (1934) became the first (in the world) systematic work on the biology and clinic of antigens of the ABO system of human erythrocytes.[footnoteRef:1] [1: One of the leading Russian immunologists of the last century, the author of the method for determining the Rh factor in serum medium on Petri dishes, prof. N. I. Blinov in his fundamental work “The Study on Blood Groups” (1940) pointed out: “Errors that depend on the biological properties of blood can be divided into two groups. On the one hand, there are cases when the agglutination reaction does not occur where it should be, on the other hand, it appears where it should not be.” Summarizing what has been said, it is possible to conclude that it is still relevant that determining the blood group and the Rh factor in a person is a very hard work that requires a lot of attention and tension throughout the entire working day.] 

In 1910 Russian scientists V.A. Yurevich and N.K. Rosengart suggested to use sodium citrate for the prevention of blood coagulation. This made possible to begin research on blood preservation. Since the beginning of World War I, attempts were made to transfuse blood to the wounded on the western front in France, but the method was not widely accepted. At this time, doctors preferred salt solutions - blood substitutes due to their availability and safety.
During this period, the final formation of transfusiology as an independent scientific discipline and the creation of a blood service was accomplished. In the 1920s in Russia the method of blood transfusion became widely available for treatment of patients. Following after V.N. Shamov and N.N. Yelansky, there were other pioneers in the development of blood transfusion in Russia, such as S.I. Spasokukotsky, E.R. Hesse, A.V. Smirnov, A.A. Bogomolets, M.P. Konchalovsky, H.H. Vlados. The main scientific directions of this period were: the development of indications and contraindications for the blood supply, the use of cadaveric and placental blood (by Shamov V.N. in 1929; by Yudin S.S. in 1930; by Malinovsky M.S.in 1934), blood reinfusion (by A.N. Filatov in 1928), the creation of devices and systems for blood transfusions.
1.3. Anesthesiology
The last decades of the XIX century. marked by the emergence of fundamentally new means and methods of surgical anesthesia. The first step in this direction was the discovery by V.K. Anrep in 1879 and by Koller in 1884 of the local anesthetic effect of cocaine. Based on its use, methods of terminal and infiltration local anesthesia had been developed. Due to its high toxicity, cocaine was not widely used in the practice of local anesthesia. In 1905 A. Eigorn proposed Novocain for local anesthesia, then the era of Novocain had been extending for almost half a century.
In 1902 professor N.P. Kravkov proposed the anesthesia with the help of Hedonalfor general anesthesia. For the first time this method was tested in the surgical clinic of the Academy, which was headed by prof. S.P. Fedorov. In 1926 Avertin came to replace Hedonal. In 1927 there was made an attempt to use Pernoctone for intravenous anesthesia - the first narcotic drug of the barbiturate series. During the period the scientists still searched  for new inhaled anesthetics treatments. In 1922, Ethylene and Acetylene were tested under clinical conditions. As a result, the possibility of using them in practice was finally admitted. In 1934 they were replaced by Cyclopropane, close in its chemical structure, which had significant advantages over Ethylene and Acetylene. Thus, the first decades of the 20th century were marked by a significant expansion of the arsenal of treatments for general anesthesia and the further improvement of its methodology. Despite this, the anesthesia was far from safe, especially when it was often practiced then by nursing staff who did not have special training. The fear of complications in the anesthesia of patients prompted many surgeons to more widely apply local anesthesia. The main method of local anesthesia was infiltration anesthesia, which is the most simple and affordable. The spread of this method was largely promoted by A.V. Vishnevsky.
In addition to infiltration analgesia, the interest in conduction and spinal anesthesia had increased. In the development and promotion of conduction anesthesia, great merit belongs to the well-known Russian surgeon V.F. Voyno-Yasenetsky, who had been studying the method for many years and presented the main results of his work in 1915 in his doctoral dissertation. The indications and the use of spinal anesthesia were consistently expanded. S.S. Yudin was one of the Soviet surgeons who attached great importance to this method.
In the 20-30s the difference in the approach to the anesthetic management of the surgical operations of the Soviet Union and other foreign countries was clearly seen. While in Soviet Union local infiltration anesthesia became the predominant method, surgeons in Western Europe and the United States preferred general anesthesia for medium and large volume operations, for which specially trained medical personnel were involved. These features in the choice of anesthesia were existed during the Second World War period. Thanks to the new anesthetic methods and means of transfusion, the possibilities of surgery had been greatly expanded.
1.4. Clinical researches of internal diseases
At the end of the nineteenth century in Russia in the field of therapy, a special place was occupied by two scientific schools: the school of S.P. Botkin which laid the basics of the experimental direction in domestic clinical medicine (Moscow Surgical Academy[footnoteRef:2]), and the school of G.A. Zakharyin which personified the art of clinical practice (Moscow University).  [2: The Military Medical Academy is the oldest among military academies and medical universities in the country. It was formed on December 18, 1798 by the Decree of Emperor Paul I and from the moment of its creation was called Medico-Surgical Academy. The Academy was subsequently repeatedly renamed: in 1808 - to the "Imperial Medical-Surgical Academy", in 1881 - to the "Imperial Military Medical Academy. "Shortly after its establishment, the academy was elevated to the rank of the “First Educational Institutions of the Empire” and until 1917 combined the functions of an educational institution and the Academy of Medical Sciences. In 1918, the Academy got  the name of "Military Medical Academy", and in 1935 it was renamed into Military Medical Academy named after S.M. Kirov.
] 

For the first time in Russia, S.P. Botkin organized several laboratories at his clinic: general clinical, chemical, bacteriological and physiological, the last of them was headed by I.P. Pavlov for 10 years. Combining experimental physiology with clinical medicine, S.P. Botkin created a fundamentally new direction in Russian clinical medicine - experimental therapy and laid the foundations of clinical pharmacology.
It should be noted that S. Botkin, in addition to medical and pedagogical activities, paid considerable attention to social and medical issues. Thanks to the efforts of S.P. Botkin, Obukhov Hospital, famous for the highest mortality of patients and poor medical organization, became an exemplary medical institution. With the efforts of the scientist The Alexander Hospital for unskilled workers was built in St. Petersburg. It became a branch of the S.P. Botkin’s Hospital.
S.P. Botkin is credited with extramural outpatient care. On his initiative, in 1884 were introduced the posts of so-called Duma doctors. After the death of S.P. Botkin at the turn of the nineteenth and twentieth centuries the controversy between the representatives of the clinical Botkin school (St. Petersburg) and the Zakharyin clinical school (Moscow) intensified, disputes were vigorously discussed in the special and general press, all of which divided the medical community into two irreconcilable camps.
Since the 19th to the first decades of the 20th century, disputes about the legality and relevance of methods of diagnosis and treatment in therapeutic schools in Russia had been proceeded. It should be mentioned that two competing therapeutic schools were in Moscow - the first was headed by G.A. Zakharyin, another was headed by A.O. Ostorumov (student of G.A. Zakharyin). Nevertheless, despite the authoritarianism of the Moscow therapeutic research centers, the clinical researches of internal diseases in the early twentieth century chose the experimental direction, which was proclaimed by Botkin.
Further development of the clinical researches of internal diseases showed that the largest and most influential of the therapeutic schools of Russia at the turn of the nineteenth and twentieth centuries was still Botkin school. Several of his students became the founders of their own scientific schools. From the clinical school of S.P. Botkin derived the prominent scientists on internal medicine, his direct followers V.A. Manassein (1841-1901), A.V. Vinogradov, M.V. Yanovsky, V.N. Sirotinin, professor of Kiev University V.T. Pokrovsky, as well as prominent representatives of other medical disciplines, for example, dermatologist A.G. Polotebnov, infectious disease researcher N.YA. Chistovich.
In the first decade, another school, large and influential in therapeutic circles, was formed by the follower of S.P. Botkin, Vasily Parmenovich Obraztsov (1851-1920) in Kiev at the Medical Faculty of the University of St. Vladimir. It was the third scientific center of domestic therapy. V.P. Obraztsov, comparing the "melodies" of the heart of sick and healthy people, put forward the proposition that the normal melody of the heart consists not of two, but of three tones. This position was developed and promoted by his students, and then it was confirmed by a number of researchers not only in Russia, but also abroad.
V.P. Obraztsov developed a diagnosis and pointed out a number of new symptoms in diseases of the abdominal organs, in his practice he introduced the method of sliding palpation. The scientific substantiation and description of the method of sliding palpation in two languages ​​ (Russian and German) in the monograph was presented by F.O. Gausman, who worked in Russia, but more in Germany. F.O. Gausman actively promoted this Obraztsov method at medical congresses and special courses for doctors of Munich and Berlin. Therefore the method of sliding palpation at the beginning entered the European and only then into domestic clinical practice as “Obraztsov-Gausman palpation”.
The students of V.P. Obraztsov became professors of departments of therapy and physiology in Russia and Poland, while N. D. Strazhesko, M.M. Gubergrits, Ya.A. Buchshtab, B.I. Trussevich created their own scientific therapeutic schools in Kiev, Odessa and Minsk. Followers of Obraztsov school actively introduced new methods of laboratory and instrumental diagnostics, developed research areas: clinical bacteriology and acute infections; tuberculosis and differential diagnosis of pulmonary diseases.
One of the talented students of V.P. Obraztsov, Theophilus Gavrilovich Yanovsky (1860-1928), studied bacteriology in Paris with Pasteur and in Berlin with Koch, was the author of a manual on pulmonary tuberculosis. “Pulmonary tuberculosis: pathology, clinic and treatment” - this was the first domestic guide to phthisiology. In medical literature there are "Yanovsky symptoms": the phenomenon of weakening of pleural pain during immobilization of the chest (hand pressure); the smell of "refracted hay" coming from breathing from patients with tuberculosis. He published the works: “To the listening technique,” “To tapping the pulmonary tips at the tuberculate,” “The clinical significance of smell” on different issues of diagnostics. Despite the success of Obraztsov school, St. Petersburg therapeutic clinic maintains its scientific leadership. At the beginning of the twentieth century in St. Petersburg members of Botkin school continued to pay attention to the methods of medical and scientific work, the development of new diagnostic methods, namely, laboratory and instrumental methods. The last years of S.P. Botkin’s life, and after the death of Botkin, the clinic was headed by the namesake of his Kiev colleague, Mikhail Vladimirovich Yanovsky (1854-1927).
The domestic medicine is obliged to introduce the sound method of determining blood pressure into a wide medical practice to the clinic of Yanowsky. At the basis of St. Petersburg Clinic of internal diseases there was separated the clinical research of infectious diseases as an independent scientific and educational discipline. The eldest son of Botkin, Sergey Sergeyevich Botkin (1859–1910) from 1896 was a professor of the first independent department in Russia “teaching about infectious diseases and bacteriology and clinic of acute infectious diseases”.
1.5. Cardiology
In the first half of the XX century medical practice had been enriched with such important diagnostic methods as x-ray examination, electrocardiography (the Netherlands physiologist Willem Einthoven received the Nobel Prize in 1924 for developing the electrocardiographic method), blood pressure measurement using the sound method proposed by the Russian surgeon Nikolai Sergeevich Korotkov etc. They fundamentally transformed the medical practice. In the field of internal diseases, the diagnosis of pneumonia or peptic ulcer of the stomach required radiological confirmation, myocardial infarction was recognized using an electrocardiogram, and the diagnosis of hypertension was based primarily on the manometer.
The growth of diseases of the cardiovascular system determined the selection of cardiology into an independent discipline. The formation of cardiology is directly related to the development of therapy, physiology, normal and pathological anatomy.
Great influence on the development of clinical end cardiology of the  XIX- early XX centuries was provided with the works of A. Yushar, J. Mackenzie, P. Durozier, T. Lewis, J. Pickering, A. Vázez, W. Oslar, all of the works were devoted to the study of diseases of heart and blood vessels.
Diagnosis of heart disease at the beginning of the twentieth century began to improve thanks to the scientific proposals of P. Poten, F. Reklingauzen, P. Tsiyplyaev and N. Korotkov. In 1889, P. Poten proposed a manometer for measuring blood pressure. Since 1896, the Riva-Rocci proposed sphygmomanometer, which has been used for measuring blood pressure. In 1903, F. Reklingauzen and P.I. Tsiplyaev invented an apparatus for determining venous pressure. In 1903, a Dutch researcher V. Einthoven (got the Nobel Prize in 1924) recorded the cardiac bioelectrical activity with the help of a string galvanometer - an electrocardiogram. In 1905, N.S. Korotkov proposed a sound method for determining blood pressure.
The foundations of the modern understanding of the anatomical and physiological features of the heart muscle and its conducting system were laid by the Czech physiologist J. Purkinje (1839), the German physician V. Gis (1893), the German and Japanese pathologists L. Aschoff and S. Tavara (1906), English scientists A. Kees and M. Flack (1907).
The founder of the national cardiology as a clinical discipline was S. P. Botkin (1832-1889). In his works, he not only summarized the experience gained in this field by that time abroad and in Russia, but also expressed a number of original thoughts and statements that had become firmly established in clinical practice and became the property of modern cardiology. His descriptions of the reflex angina pectoris, the diagnostic value of diastolic and proto-diastolic noise during stenosis of the left venous opening and aortic insufficiency are widely known. These studies had become a valuable acquisition of the semiotics of cardiovascular diseases.
D. D. Pletnev (1907) was one of the first to show that tonic contraction of the coronary arteries is the basis of angina pectoris. M.V. Yanovsky (1908) drew the attention of researchers to the role of blood vessels as a "peripheral heart." On the basis of an experimental model N.N. Anichkov and S.S. Khalatov (1912) introduced the cholesterol theory of atherosclerosis, which played a decisive role in the development of this problem.
Classical physiological and clinical studies of A.F. Samoilov (1908), S.S. Steriopulo (1910) and V.F. Zelenin (1910) contributed to the development of electrocardiography in Russia. The subsequent development of domestic electrocardiography is associated with the research of D.M. Grotel, L.I. Fogelson, P.E. Lukomsky and others.
The influence on the formation of the functional direction in cardiology belongs to A.A. Ostroumov, I.P. Pavlov, G.F. Lang, V.P. Obraztsov, N.D. Strazhesko, M.P. Konchalovsky, A.L. Myasnikov.
The neurogenic concept of hypertension, was advanced by G.F. Lang and received further development in the works of A.L. Myasnikov. Classification of diseases of the cardiovascular system of G.F. Lang, was accepted at the XII All-Union Congress of Therapists in 1935, as well as the study of myocardial dystrophies, theyhave not lost their significance even now. The ideasof S.P. Botkin in the field of cardiology were developed by his follower V.P. Obraztsov.
The brightest page in the history of world cardiology was in 1910 when V.P. Obraztsov and N.D. Strazhesko made the first classical description of the lifetime diagnosis and clinic of myocardial infarction.
In 1909, at the I Congress of Therapists in Moscow, V.P. Obraztsov and N.D. Strazhesko make a report "To the symptomatology and diagnosis of thrombosis of the coronary arteries." It was not only the world's first clinical description of a heart attack, but also the exact cause of it –the thrombosis.
For the first time, the work of Kiev scientists on “blocking the coronary arteries" was published in a German journal. Therefore, other scientists believed that doctors from Germany discovered this disease. In 1912 American doctor Herrick published his article on the clinic and pathomorphology of myocardial infarction.
In 1910, at the Second Congress of Therapists, the student of Botkin, M. V. Yanovsky, proved the use of the sound method for measuring blood pressure.
At the III Congress of therapists in 1911, V.F. Zelenin deciphers the language of electrocardiograms and presents the cardiogram as the main tool of the clinician. A decisive step has been taken in introducing the method, pioneered by Professor Samoilov. Physiologist from Kazan University A.F. Samoilov was the first in Russia to use ECG to research a sick heart.
The largest achievement of national cardiology was the research of N.D. Strazhesko and V.H. Vasilenko (1935) on pathogenesis and classification of heart failure. A decisive role in the development of the theory of rheumatism played the work and theoretical positions of N. D. Strazhesko on the streptococcal infection. Of great value are the studies of N.D. Strazhesko, dedicated to the semiotics of sound phenomena in heart block, the mechanism of cardiac asthma, hypertension, edema, allergies.
In the scientific and medical literature for a long (Soviet) time, the name of one of the founders of cardiology in Russia, the chairman of the First Congress of Russian Therapists (1909) – Vasily Nikolaevich Sirotinin (1856-1934) was not mentioned. He was one of the most talented students and assistants of Botkin and was of European fame as an outstanding clinician. There is a well-known symptom of Sirotinin-Kukoverov (assistant of Sirotinin) in atherosclerotic and syphilitic lesions of the initial part of the aorta. V.N. Sirotinin was one of the first to contribute to the formation of future clinical cardiology. His political unreliability was the reason for not mentioning his name in scientific literature. V.N. Sirotinin had been a former medical lecturer and state councilor, a member of the General Directorate of the Red Cross. In 1918 he had participated in the white movement, was chairman of the Medical Council under Denikin, the commander of the Armed Forces of the South of Russia, then he emigrated to Yugoslavia. Here he had been working as a consultant at the Belgrade hospital and at the same time as a doctor of King Peter I. In 1921, he was elected the chairman of the Russian-Serbian Medical Society. In 1924 he moved to France, where he continued his medical practice. The French government highly appreciated the scientific achievements of V.N. Sirotinin, awarding him the Order of the Legion of Honor. The king of Yugoslavia, Alexander, awarded the doctor in honor of the 50th anniversary of his scientific work with the Order of St. Sava of the 1st degree with a star, with a royal rescript.
The formation of cardiology as an independent and complex clinical research and academic discipline and medical specialty took place at the end of the nineteenth and in the first decades of the twentieth century and had been developed within the clinic of internal diseases as one of its most important scientific fields. Its development as an independent scientific clinical direction was only in the second half of the twentieth century.
[bookmark: _Hlk186970416]Сontrol questions
1.Name the founders of radiology and radiodiagnostics in Europe and Russia at the turn of XIX - XX centuries?
2.What discovery in the history of medicine in the early XX century became the basis for the formation of transfusiology as an independent science?
3.Name the Russian scientists who stood at the origins of general and local anesthesia in the late XIX - early XX centuries. Describe their contribution to the development of anesthesiology.
4.What methods of local anesthesia developed and promoted in Russia in the first half of the XX century. surgeons AV Vishnevsky, VF Voyno-Yasenetsky, S.S. Yudin?
5.What scientific therapeutic schools were formed in Russia by the end of the XIX century?
6.Describe the contribution of S.P. Botkin to the development of the Russian clinic of internal diseases.
7.Describe the contribution of G.A. Zakharyin in the development of the domestic clinic of internal diseases.
8.What was the dispute about the legitimacy and relevance of diagnosis and treatment methods in the therapeutic schools of Russia in the first decades of the XX century?
9.Describe the contribution of V.P. Obraztsov to the development of the Russian clinic of internal diseases. The founder of what therapeutic school of Russia was V.P. Obraztsov?
10.What therapeutic clinic maintained scientific leadership in Russia in the early XX century? Name its representatives.
11.Describe the contribution of Russian clinicians to the development of cardiology in the first half of the XX century.
 


























Chapter 2. Development of surgery and surgical disciplines
Advances in biomedical sciences contributed to the active development of medicine in the early twentieth century, and the success of science in general had a decisive influence on the development of clinical disciplines, on the acceleration of their differentiation and narrow specialization. They were separated more and more from therapy and surgery and were formed into independent branches of medical science and practice, into independent subjects of teaching like orthopedics, urology, ophthalmology, cardiology, dermatovenereology. There were laid the foundations of thoracic surgery, neurosurgery, vascular surgery, etc.
Such branches of surgery as gynecology (A.Ya. Krassovsky, V.F. Snegirev), orthopedics (G.I. Tourner), urology (S.P. Fedorov) become independent branches; there also started the foundation of breast surgery (I.Nasilov, V.D. Dobromyslov), neurosurgery (V.I. Razumovsky, N.N. Burdenko).
2.1. Gynecology
The discovery of ether and chloroform anesthesia, antiseptics and asepsis laid the basis to the active development of operative obstetrics and gynecology[footnoteRef:3].  [3:  Before the discovery of anesthesia, obstetrics and gynecology, as in Russia and in European medicine, mainly developed in a conservative direction, the Caesarean section was carried only after the death of mother. After there were tested the methods of anesthesia of patients during surgical interventions (40s of the 19th century), only by the 60s of the 19th century in the obstetrics and gynecology, the operational direction began to actively develop. By this time, two obstetrician-gynecologists in St. Petersburg (Moscow Medical Surgical Academy) and in Moscow (Moscow University) were leading in Russia. At St. Petersburg Scientific School of Obstetricians-Gynecologists, the operational direction was the dominating; in Moscow scientific obstetrics school they mainly used conservative methods of research and treatment in sopite of the development of both operative and conservative directions. ] 

In Russia, a great contribution to the development of operative gynecology and obstetrics was made by Anton Yakovlevich Krassovsky (1821-1898). He developed a detailed method for the removal of ovarian tumors and published works “On ovariotomy”, “Practical obstetrics course” (1865) in French and Russian. This was the first Russian monograph on operative gynecology.
A.Ya. Krassovsky introduced the clinical teaching of obstetrics and gynecology, in Moscow Medical Academy he organized a training of Russian obstetricians and gynecologists. In 1895he wrote: “... I gradually strove to implement my cherished idea - to develop not only Russian obstetric and gynecological school, like those that exist in Germany, France, England, but also to fill up the enormous lack of obstetricians and gynecologists here in Russia. " His talented students were: V.M. Florinsky, K.F. Slavyansky, G.E. Rein, M.I. Gorwitz, I.M. Tarnovsky. In future, the school of Krassovsky gave such outstanding obstetricians and gynecologists, as A.I. Lebedev, D.O.Ott, A.I. Zamshin, N.N. Pomenomen. Vladimir Fedorovich Snegirev (1847-1916) represents the Moscow school of obstetricians-gynecologists.
At the end of the nineteenth century the set of midwifery institutions was actively growing. Maternity shelters for poor women were opened in St. Petersburg. The first maternity shelter (Liteiny) was opened on December 20, 1868. Pregnant women were accepted into maternity shelters at any time, day or night, without distinction between classes and religion. Upon admission to the shelter, a passport was presented on request. “Secret women in childbirth”, who concealed their “illness” from relatives and friends, when they entered the shelter, they had given the doctor or midwife information about their name and origin in a sealed envelope, which when the mother left after delivery must be returned in closed form. The envelope can be opened envelope in case of the death of mother. Day and night, at the entrance of the house where the shelter was located, a green lantern with the inscription “Maternity Shelter” was hung on the street.
The leading scientific and methodological center of obstetrics and gynecology in St. Petersburg in the beginning of 20th century became the Imperial Midwifery Institute. It is known that the first cesarean cut on a live woman was made there in 1852. By N.V. Etlinger. Within the walls of the Midwifery Institute, its own scientific school of obstetricians and gynecologists was being created. In addition to state obstetric institutions, there were private obstetric and gynecological institutions in St. Petersburg. At the beginning of the twentieth century there were about 54 private hospitals. In 1919, were organized consultations for pregnant women.
2.2. Pediatrics
By the end of the 19th century, pediatrics was distinguished from obstetrics and gynecology, and it became an independent clinical direction.
At the turn of the nineteenth and twentieth centuries, in spite of the diagnostic and technical possibilities in medicine that appeared in the time, the infant mortality rate was high. By the beginning of the twentieth century, a large network of medical institutions was deployed all over. In comparison with the beginning of the nineteenth century, by the beginning of the twentieth century, close attention was paid to the health of children. The founder of scientific pediatrics in Russia was Stepan Fomich Khotovitsky (1796-1885). He was the first in the Department of Obstetrics, Women's and Children's Diseases at the Moscow Medical Academy to teach (from 1836) a separate course of 36 lectures on childhood diseases. In 1847 he published his course of lectures called “Pediatrics”. In fact, it was the first guide to childhood diseases. 
We pay a little attention to the chronology of the opening of children's hospitals of the nineteenth century, which was the basis for the formation of pediatrics as an independent scientific discipline[footnoteRef:4]. [4:  The first in Russia and one of the first in Europe independent department of childhood diseases was established in 1870 in the Medical Surgical Academy in St. Petersburg by N.I. Bystrov.
In 1866 at Moscow University on the initiative of N.A. Tolsky, a children's clinic was established on the basis of the therapeutic clinic of Professor G.A. Zakharyin, who allocated for this 11 beds from his department; an independent department of childhood diseases was organized  in 1888; a special building of a children's clinic with infectious barracks was built in 1890–1891.] 

In 1802, the first hospital for children was opened in Paris. This hospital had become a center for training specialists in childhood diseases for Europe. French Pediatric School of the nineteenth century was represented by P. Bretonno, who studied childhood diphtheria and croup; Sh. Bilyar who created the atlas of the pathological anatomy of children's diseases, clinician A. Trussaud, who developed the childhood tracheotomy operation.
In 1834, the second in the world children's hospital with 60 beds was opened in St. Petersburg (now it is the Children's Infectious Diseases Hospital No. 18 named after N.F. Filatov). In 1842, in Moscow was opened a children's hospital, the first in the world hospital for tender age children (now is also named after N.F. Filatov). In 1844 in St. Petersburg was opened also a children's hospital for children of tender age. Its difference was that the hospital specialized in treatment of children under the age of three.
In the second half of the nineteenth century, there was actively conducted the construction of children's hospitals, in this construction were actively engaged K.A. Rauchffus and Prince of Oldenburg. According to the plans of K.A. Rauchffus were built two hospitals - one in St. Petersburg (1869) and one in Moscow (1876).
It should be noted that hospitals for children were maintained mainly through charitable funds and private donations — government subsidies were insignificant. During wars, famines, epidemics, natural disasters, all the help was provided to children by the Red Cross Society.
There were dozens of special charities to help children. The largest was the Society for the Care of the Poor and Sick Children in St. Petersburg, also known as the Blue Cross, which emerged in 1882. K.A. Rauchffus created so-called Society of School Dachas for St. Petersburg secondary schools. It rented cottages for summertime, where children, who were selected after medical examination of schoolchildren, rested during their vacations. There was a Nursery Society, which arose in 1893 for free or for a small fee, the full day care of poor families children aged from 4 weeks to 7 years. By the beginning of the twentieth century it had 7 shelters and 3 overnight shelters[footnoteRef:5]. [5: t In the first decade of the twentieth century, there were 7 shelters for children and 3 shelters for shelters under the Nursery society.
The company's charter was approved on January 25, 1893. The purpose of the Nursery society was “to provide for the care and childminding of young children of both sexes to the poor residents of St. Petersburg, mainly of working class, while their parents are engaged in daily work outside. The society was under the patronage of great princess Ksenia Alexandrovna.
Under the care of the society were children aged from 4 weeks to 7 years. When the company was opened, there were about 70 members in it, by the end of the first year - 220. Donations in favor of society were initially made by things. Princess Elizaveta Mavrikievna and Princess Eugenia Oldenburg gave some necessary things; the largest monetary donation (700 rubles) was received from prot. I.I. Sergiev (well known as Father John of Kronstadt), who became an honorary member of society. The total sum of moneyby the end of 1893 amounted to 10 800 rubles.
On March 17, 1893, the company opened the 1st day shelter for the children of women workers in the poor working area of ​​Peski - on 8th Rozhdestvenskaya Street. (now 8th Sovetskaya Street), in four rooms in the Spiegel House. Later, the 1st shelter moved to the 3rd Rozhdestvenskaya Street, 28, and an overnight shelter was organized there, where 16 children resided permanently, and 6 temporarily.
In the 1910s, in a shelter were 20 girls under the age of 17; here they were trained to work as nannies for other institutions. In the same building there were profitable apartments of the society, bringing some more income from 960 rubles (1903) to 2,050 rubles (1915) per year. By the beginning of the 1900s, the following institutions were in the care of society: the day shelter with an orphanage; 2nd shelter with a shelter for 10 permanent and 4 temporary places (Narva Ave., 3; the trustee was E. G. Opochinina, later - E.A. Tolstaya; hostess of an overnight shelter - E.A. Mordvinova ; in the 1910s, 10 boys under the age of 9 lived in the shelter); 3rd shelter was opened on B. Okhta, Georgievskaya, now Shepetovskaya Str., 35; the trustee was princess M.S. Shcherbatova, her assistants - A.N. Eliash and M.N. Obolyaninova; in 1910th the trustee was L D. Kobelyatskaya; 4th shelter on Bolshoi Ave., 87of Vasilievsky island / Knyagininskaya, now Children's Street., 5; the trustee - M.P. Krivosheina, her assistant - V.E. Chistyakova, later trustee - M.A. Pykhacheva ; a children's brush workshop was organized at the shelter; in 1903 a temporary shelter for flood victims was organized on November 12; was organized the 5th shelter with overnight shelter and dairy farm (Okhten powder factories, Koltushskoe highway, own house; with the children's workshop at the shelter; M.A. Zherebyatieva-Krasilnikova and L. A. von Kruze, were its trustees, in 1910s the trustee was  S.I. Sultan-Shah); The 6th shelter (Maliy pr., 14; the trustee was M.K. Carpentier, her assistants were E.V. Frish and E.G. Rasteryaeva; in the 1910s the trustee was E.G. Bolin); 7th shelter  at the Hospital of sv. Panteleimon (Specific Ave., 49; the trustee was M.I. Smelova, her assistant was D.G. Georgievsky).
Source of information: The Twenty-Five Years of the St. Petersburg Nursery Society by the patronage of her imperial highness great princess Ksenia Alexandrovna (1882–1907). SPb., 1907.] 

The Society for the Care of Crippled and Idiots of Minor Age, organized in 1892, contained 2 orphanages. One society was called The “Drop of Milk”  cause the society had a dairy kitchen. A pediatrician carried out an out-patient appointment for children. The first departments for childhood diseases was established in Berlin in 1872 and in St. Petersburg in the period from 1870 to 1876 in the Medical Surgical Academy by N.I. Bystrov (1841-1906).On the initiative of N.I. Bystrov there was organized the first in Russia Scientific Society of Pediatric Physicians, which was opened on November 28, 1885in St. Petersburg.
The follower of N.I. Bystrov was N.P. Gundobin (1860-1908). N.P. Gundobin was the founder of the scientific school of pediatrics, which developed the anatomical and physiological direction. Works of N.P. Gundobin are among the golden fund books of domestic and world medicine. The works entitled “General and Private Therapy of Children’s Age” (1896), “Features of Children's Age” (1906) should be mentioned the first.
By the end of the 19th century, there was an accumulation of clinical material, symptomatology and diagnostic methods were being improved, a theory of childhood diseases was being formed, and measures were being planned to combat high infant mortality. The largest representative of domestic pediatrics was N.F. Filatov. He was and is considered the leading figure of pediatrics of the time. The works of N.F. Filatov formed the basis for the development of Russian clinical pediatrics: "Lectures on acute infectious diseases in children" (1885), "Semiotics and diagnosis of childhood diseases" (1890), "Short textbook of children's diseases" (1893), “Clinical lectures” (1900, 1902). Prominent place in pediatrics also belongs to the professor Medical Surgical Academy N.P. Gundobin. The works of N.P. Gundobin on pediatrics are summarized in the monograph “Peculiarities of childhood. Basic facts to the study of childhood diseases "(1906). This work, which included numerous studies of Gundobin and his students on the anatomy, histology, physiology and pathology of the child’s body, is the only composition of this kind, which in many respects has not lost its significance even in our time.
An important event for pediatrics beginning of the twentieth century was the convening of the Congress of Pediatric Physicians. The idea of convening both the international and the All-Russian congresses of pediatricians belongs to I.V. Troitsky. As early as 1907, he developed a draft charter and appealed to pediatricians from all over the world to come together for a congress. The I International Congress of Pediatricians was held in Paris in October 1912. Delegates from 13 countries were sent to the international congress.
The First All-Russian Congress was held in St. Petersburg on December 27-29, 1912 on the basis of the Women Medical Institute (now it is Pavlov State Medical University). In 1905, a children's infectious diseases hospital was opened on the Vyborg side, then a Pediatric Institute was established on the basis of this hospital.
2.3. Urology
At the turn of the nineteenth and twentieth centuries, significant changes occurred in Russian clinical medicine: the process of differentiation accelerated, new disciplines arose and were further developed. Many luminaries of surgery to the middle of the nineteenth century with evidence-based facts advocated the idea of the need to isolate from surgery medical disciplines that are distinguished by special methods of examining patients and treatments such as ophthalmology, gynecology, and urology.
In Russia, the separation of urology from surgery contributed to the opening of the first urological departments and clinics; scientific papers on surgery on issues of urology; introduction of instrumental endoscopic research methods (1877); use of x-ray examination of the urinary tract.
By the middle of the nineteenth century, due to the large number of urological patients, it became necessary to give them chambers in general surgical clinics, it also was followed by the opening of independent urological departments. It become one of the platforms for the isolation of surgery and the formation of urology as an independent scientific clinical direction.
At the first stage in 1863, in-patient urology department in the city hospital for 25 beds was opened in Odessa. Its founder was T.I. Vdovinsky (1834-1916). By this time, there were already two urological departments in Europe: in Paris, France, at the Nesker hospital (from 1830) and in England, London, St. Peter’s Hospital (from 1860).In 1866, in Moscow was opened the first urological clinic at the Medical Faculty of Moscow University. The director of the clinic was a student of F. I. Inozemtsev – I.P. Matyushkov (1813–1878), who was one of the first in the early 60s to speak at meetings of the council of the Medical University of Moscow University about the separation of urology from surgery itself. Later, from 1877 the clinic was headed by F.I. Sinitsyn (1835-1907).
Until the beginning of the twentieth century the urology department in Odessa and the urology clinic of Moscow University were the only leading centers of urology in Russia. Later, in 1905, a urology department was opened in St. Petersburg at the Obukhov hospital. In the same year (1905), on the initiative of S.P. Fedorov, at the hospital surgical clinic of the Medical-Surgical Academy were given wardsfor urological patients.
In 1908, in St. Petersburg (St. Petersburg, 44 Marata Street) was established the Urology Institute. Now this building is a business center). The institute was organized at the initiative of S.P. Fedorov, with the aim of uniting and providing doctors with the acquisition of knowledge and practical experience in the field of urology, in particular, renal surgery. The Institute had its own well-equipped ambulatory, in-patient and surgical department. To increase knowledge in the field of surgery, in the Urology Institute there were evening classes for practitioners. Among the teachers were S.P. Fyodorov (he is named the “father” of Russian urology), V.A. Oppel (battlefield surgery course), N.N. Petrov (one of the founders of oncology in Russia), V.N. Shevkunenko, B.N. Holtsov, N.F. Lenev. The Urology Institute existed for 5 years, before the outbreak of the First World War.
The first in Russia textbooks on urology for students and doctors: “Surgical diseases of the urinary and genital organs” was written by A.G. Podrez (1852-1900), published in 1887, for a long time it was the only manual on urology. In1909 N.A. Mikhailov (1861-1925) published the Basics of Diagnosis of Urogenital Diseases.
From 1901 to 1925 N.A. Mikhailov (1861-1925) had been working at the Department of Urology of the Institute for Advanced Medical Studies in St. Petersburg, where he gave a course of lectures on urology. It should be mentioned that in St. Petersburg, in the Medico-Surgical Academy P.P. Zabolotsky-Desyatovsky (1814-1882) was one of the first who began to read a course of lectures on urology.
The use of endoscopic methods for the diagnosis and treatment of urological diseases played an important role in the development of urology as an independent clinical direction. The cystoscope was designed by M. Nitze (1848-1906) in 1877. For the first time M. Nietze demonstrated the use of a cystoscope on a corpse (1877), then in 1879 at a meeting of the Vienna Urological Society he publicly carried out a cystoscopy on a patient. For the first time in 1882, S. P. Fedorov, and then other surgeons and urologists began to practice cystoscopy in Russia, and somewhat later, ureteral catheterization. An important role in the development of urology was played by the use of x-ray examination of the urinary tract. A year after the discovery of X-rays, in 1896 French urologist F. Guyon for the first time discovered a kidney stone with an X-ray examination. In 1906, F. Voelcker and A. Lichtenberg proposed and introduced into practice the method of contrast radiographic examination of the kidneys and ureters - retrograde pyelourethrography.
Gradually, scientific urological schools had been taking shape in Russia: in the urology clinic of Moscow University, in St. Petersburg Medical-Surgical Academy, in Kharkov, in Odessa, etc. As for the directions in urology, questions of renal surgery were developed mainly in St. Petersburg by S.P. Fedorov, B.N. Holtsov, V.A. Ratimov and others.
The development of surgery of the kidneys and ureters is mainly associated with the name of Sergei Petrovich Fedorov (1869-1936). Sergey Petrovich Fedorov was born on November 11, 1869 in Moscow, in the family of a surgeon’s doctor of medicine, P.N. Fedorov, who was the head of the Basmannaya Hospital for unskilled workers in Moscow. In 1886, he successfully graduated from a classical gymnasium and entered the medical faculty of Moscow University. In 1891 he graduated with honors from the university, he worked at the faculty surgical clinic of A.A. Bobrov. At the beginning of scientific work, he was engaged in the issues of bacteriology of immunology. In 1892, he was the first in Russia to prepare and apply cholera antitoxin to treatment of patients, and then tetanus toxin and antitoxin. In 1893 he made a therapeutic anti-tetanus serum. S.P. Fedorov studied abroad, he was apprentice of K. Schimmelbush (1860-1895), learned the system of aseptic mode of operation from him, learnt  the method of cystoscopy and catheterization of the ureters and other endoscopic methods that had just appeared from L. Casper. In April 1895, he defended his doctoral dissertation on the topic "Experimental clinical research on the issue of tetanus." A year later, in 1896, he was awarded the rank of privat-docent of Moscow University.
In 1903 S.P. Fedorov was elected to work at the department of hospital surgery at the Military Medical Academy. A brilliant school of surgeons and urologists who later headed many departments was created here. A number of them dealt with general problems of surgery, including urology, others - mainly urology. These include such scientists as V.A. Opel, N.F. Lezhnev, V.N. Shevkunenko, V.N. Shamov, K.V. Karaffa-Korbut, V.A. Gorash, V.I. Dobrovolsky, D.P. Kuznetsky, S.R. Mirotvortsev, A.V. Melnikov, N.S. Pereshyvkin, N.N. Elansky, A.A. Chayka, K.P. Sapozhnikov and others. S.P. Fedorov developed new operations, such as “In situ” pyelotomy, subcapsular nephrectomy, he also proposed new surgical instruments (special tools for craniotomy, clamps to stop bleeding from the dura mater, rectoscope, a set of instruments for operations on the biliary tract). S.P. Fedorov together with the pharmacologist N.P. Kravkov introduced intravenous hedonal anesthesia into surgical practice, which later was called “the Russian anesthesia” in the West.
In 1909, for achievements in scientific and practical activities, he was awarded the title of honorary surgeon in ordinary, and at the end of 1912 he became a surgeon of the imperial family, which he combined with work at the Military Medical Academy. at the beginning of World War I S.P. Fedorov accompanied Nicholas II and Tsarevich Alexei on their trips to the front.
In order to unite surgeons involved in kidney diseases, so that there would be an opportunity to exchange scientific and practical experience and scientific information, had appeared scientific urological societies. The first in the world urological society was organized in France in 1900, the second - in Germany in 1906, then in Russia in St. Petersburg in 1907.
But the first scientific medical society of urologists in Russia was established in St. Petersburg in 1907 and became the third scientific community of urologists in the world. This society before the October Revolution of 1917 was the only one in Russia. S.P. Fedorov was elected as the first chairman of the Russian Society of Urology. S.P. Fedorov was the chairman of the society until 1917. Since the beginning of the First World War in 1914, the meetings of the scientific society of urologists were practically not held. Active scientific activity of the society of urology resumed from January 30, 1919.
S.P. Fedorov wrote five-volume classic scientific work “Surgery of the kidneys and ureters” (1923-1925), which presented in detail the clinic, diagnosis, indications for surgical treatment and methods of surgery for diseases of the kidneys and ureters.
In 1923, S.P. Fedorov, R.M. Fronshtein and B.N. Holtsov created the journal on the science, "Urology". The publication of the journal was temporarily discontinued during the years of the Great Patriotic War of 1941-1945. and resumed in 1955. Since 1965, the magazine has been called “Urology and Nephrology”. In 1923, was founded the Department of Urology of State Pavlov Medical University. It was headed by S.N. Lisovskaya (1876-1951).
2.4. Ophthalmology
The development of ophthalmology as an independent clinical discipline actively took place in the late nineteenth and early twentieth centuries. Until that time, eye diseases were studied in the framework of general surgery both in Russia and in Europe. By the second half of the nineteenth century, scientific conditions for the formation of scientific clinical ophthalmology had already been created.
In Europe in 1862, Snelpen proposed a tabular method for determining visual acuity, based on an estimate of the minimum visual angle; in 1864, Frans Donders created the doctrine of anomalies of refraction and accommodation; in 1851, Hermann Helmholtz invented the ophthalmoscope and developed the foundations of a new science - physiological optics.
In 1818, the first in Russia Department of Eye Diseases was established at the base of Medico-Surgical Academy of St. Petersburg (now the Military Medical Academy). The department was headed by a graduate of a Viennese school, a student of I. Beyer -Joseph (Osip) Gruby.
The first systematic lecture courses on ophthalmology for medical students started in St. Petersburg (held by I. Gruby) on December 31, 1818, and later in Moscow in 1860 was organized the Department of Eye Diseases. In 1867, 1868, 1869 the Departments were organized in Kazan, Kharkov, Kiev. The formation of these departments contributed to the emergence of such major ophthalmological schools, such as the Petersburg school of V.I. Dobrvolsky and L.G. Bellyaminov, Moscow school of A.N. Maklakov and A.A. Kryukov, Kazan school of E.V. Adamyuk, Kiev school of V.A. Karavayev, A.V. Ivanov and A.V. Khodina, L.L. Hirschman.
The leading scientific ophthalmological centers at that time were in St. Petersburg (Medico-Surgical Academy) and in Moscow (Moscow University).
A.N. Maklakov (1837-1895) is the founder of the Moscow School of Ophthalmology. His main scientific merit was the method of measuring intraocular pressure for the purpose of early and accurate diagnosis of glaucoma, as well as the use of the most effective methods of surgical treatment of glaucoma. In 1884, A.N. Maklakov invented and designed a special device for determining intraocular pressure. In Europe in 1857, the German scientist Albrecht von Gräfe pointed to an increase in intraocular pressure (IOP) as the main symptom of glaucoma and suggested an operation — iridectomy — for the surgical treatment of the disease. This time von Gräfe and his contemporaries used to determine the hardness of the eye with the use of palpation. Von Gräfe unsuccessfully attempted to invent the tool to measure intraocular pressure, the tool came out rough, inconvenient, required general anesthesia and did not enter the practice. From the second half of the 19th century, a number of scientists were actively involved in the invention of a device for measuring pressure inside the eye, while some researchers began to develop the principle of “intraocular pressure determination” - a gauge method, others (a little later than the first) advanced the principle of “extraocular determination” - a tonometric method. A.N. Maklakov was a supporter of the tonometric method. In 1884, in the «Medical Review» magazine (No. 24) in Russian A.N. Maklakov outlined the principle of operation of the new tonometer, a year later, in 1885, an article appeared in French in the «Archive d' Ophthalmologie» magazine (No. 4).
Maklakov’s tonometer (the author called it “contrivance”) was distinguished by its technical simplicity, being a copper, nickel-plated cylinder, ending in a slight thickening in the form of hemispheres, turned bases outwards. The height of the tonometer is 4 cm, weight is 10 g. When the cylinder is installed on the cornea, the latter is flattened and the exact trace of this flattening is indicated by a white spot on the colored plate of the tonometer.The resulting image can be transferred to paper for measurement of the flattening circle diameter with a ruler, which was also proposed by A.N. Maklakov. Despite the recognition of this tonometric method of A.N. Maklakov by the ophthalmologists, he did not immediately enter medical practice in Russia. Alexey Nikolaevich Maklakov willingly worked in the field of physical ophthalmology. On these issues he published works: "On the effect of Volt light on the skin" (1892), "Ophthalmotonometry" (1892), "Edisson's Electric Pen in Ophthalmology" (1894).In addition to the tonometer, he also developed and proposed new ophthalmic instruments: a knife for enucleation and a fixation loop. Professor Maklakov worked a lot and in a new area for that time - eye physiotherapy. Maklakov, one of the first in Russia in 1871, drew attention and engaged in a massive eye research in children, studying the statistics of school myopia.
In the scientific school of ophthalmology of A.N. Maklakovwere such eminent scientists as M.I. Averbach, A.A. Kryukov, V.P. Odintsov, A.A. Maklakov (Junior), as well as S.S. Golovin and V.P. Filatov, who initiated the Odessa Ophthalmological Society. At the beginning of the twentieth century in addition to St. Petersburg and Moscow, a third scientific ophthalmological center is being created in Odessa. This is due to the opening of the medical faculty in 1903 and an eye clinic in 1905 at Novorossiysk University of Ophthalmology Department and Clinic.
From the opening to 1911 the ophthalmological clinic was headed by S.S. Golovin (1866 -1931), a student of A.N. Maklakov and A.A. Kryukov (Moscow School of Ophthalmology). Being a follower of the luminaries of the Moscow School of Ophthalmology, S.S. Golovin initially continued the scientific traditions of his teachers. S. Golovin wrote the following works: “Tumors of the optic nerve and their surgical treatment” (1904), “On blindness in Russia” (1910), “Clinical ophthalmology” (1923). The first attending physicians at the clinic were V.P. Filatov, S.V. Levitsky, K.A. Yudin. In 1908, V.P. Filatov (1875 -1956), a graduate of the Moscow Medical Faculty, defended his doctoral thesis "The Doctrine of Cellular Poisons in Ophthalmology" and in 1911, after professor S.S. Golovin moved to Moscow, V.P. Filatov was elected the head of the department and clinic of eye diseases. Being at the head of the ophthalmology department and clinic of the Novorossiysk University, V.P. Filatov continued researches on the base of issues on surgery of the orbit by prof. S.S. Golovinov, as well as the researches on the bacteriology of organ of vision. The scientific work was carried out mainly in three directions: the main direction, carried out by V.P. Filatov, was the development of the problem of cornea transplantation; tissue therapy; reconstructive surgery and so called "tubed pedicule" of the eye.
n 1912, V.P. Filatovcarried out the first corneal transplant operation; in 1913 heintroduced the method of elastotometry; in 1914, he invented a new method of plastics with the help of the «tubed pedicle», which was later named after him - “Filatov-Gillies tubed pedicle”. V.P. Filatovstarted to research in cornea transplantation when he was a student at Moscow Medical University from 1896.
As for cornea transplantation, Russian oculists were also involved in the researches: K.F. Shtrauh (St. Petersburg), F. Feigin, prof. E.V. Adamyuk, K.M. Sapezhko, A.F. Shimanovsky studied this matter. Despite the significant improvement in the technique of the operation of stable transparent engraftment of the graft, no one succeeded. This led to the general opinion that corneal transplantation is useless and it is pointless to develop researches in this direction.
At the beginning of the twentieth century, on December 7, 1905 in the city of Olomouc (Czech Republic) Eduard Zirm conducted the first successful cornea transplant from person to person. E. Zirmachieved the first persistent engraftment of a corneal graft, which proved the possibility of long-term preservation of the transplanted cornea.
V.P. Filatov began to practice keratoplasty in 1911, when he headed the Odessa eye clinic. In order to improve the technique of surgical intervention in the eyes, V.P. Filatov together with the designer A.P. Martsinovsky developed a series of trepans (the set of Filatov - Martsinkovsky). The most widespread are trepans FM-1, FM-3, FM-4. Trepane FM-1 was used together with an ivory plate that was inserted into the anterior chamber through incisions at the limbus, thereby protecting the lens and preventing the loss of the vitreous body. In May 6, 1931 Filatov made the first successful corneal transplantation. V.P. Filatov became involved in researches on reconstructive surgery solving the problems of eye injuries in patients. The eye injuries that ophthalmologists see every day are often accompanied by facial mutilation, which leads to disfigurement of the patient. This problem was especially urgent during the First World War, when injuries, thermal and chemical burns of the faces of soldiers and officers became a mass phenomenon. Reconstructive surgery at that time, like many surgical disciplines, was going through the formation process. The methods of plastic surgery that existed at that time did not always lead to the desired result. In 1914, Filatov proposed the method of pedicular migratory flap (“Filatov-Gillies tubed pedicle”), the essence of which was to gradually transplant skin from one area to another while maintaining blood supply.
In 1916 on November 22, at the meeting of the Odessa Society of Ophthalmology V.P. Filatov reported about a new method of pedicular migratory flap, for rhinoplasty, lower lip plasty, cheek defect, elbow, shoulder and forearm, front neck, etc. In 1917, V.P. Filatov published an article titled “Plastic on a tubed pedicle” in the “Bulletin of Ophthalmology” journal. In the 20-30s of 20th century this tubed pedicle was called “Filatov tubed pedicle”, it became the basis of many recovery operations and was widely used in surgical practice.
2.5. Battlefield Surgery
The success of the surgery led to the further successful development of the military field surgery, the foundations of which were laid down and formulated by N.I. Pirogov in his "Beginning of the General Field Surgery" in two volumes (1866).
At the turn of the XIX - XX centuries thanks to scientific discoveries, world surgery has reached a qualitatively new level. The introduction of anesthesia (1846), antiseptics (1867), asepsis (1892), x-rays (1895), the discovery of blood groups (1900-1907) led to revolutionary changes in medicine and in military surgery in particular. Throughout the history of battlefield surgery, the main three components of it are: the organization of surgical care for the wounded; application of the achievements of surgical science; study of combat pathology. The use of more destructive weapons lead to wounds and injuries –which stimulated surgery to develop new methods and change old ones.
In the period of 1877-1878 there were legally formed regular units for the removal of wounded from the battlefield, they firstly appeared in Russian army. The entire system of medical care for the wounded was built on the “shunting”, “transporting” of the wounded from the front. In all divisions, there were regular mobile hospitals for 83 wounded. There were only 5 doctors in staff of each infirmary. But before the battles, all the hospitals were reinforced by entire groups of surgeons under the guidance of prominent Russian surgeons - professors N.I. Pirogov. N.V. Sklifosovsky, E.I. Bogdanovsky, K.K. Reijer, E. Bergman and others. About 3000 Russian doctors took part in the Russian-Turkish war in providing medical care to the wounded. It was the first military campaign when there were no foreign doctors in the service in Russian army, for example, in the Crimean War of 1853-1856 there were attracted more than 100 foreign doctors. The greatest figures among the Russian military field surgeons of the end of the XIX - the beginning of the XX century were N.V. Sklifosovsky, E.V. Pavlov, R.R. Vreden, N.A. Veliyaminov (founder of Russian military surgical press), V.A. Oppel.
Major achievements in the development of military field surgery of this period belong to the outstanding Russian surgeon Nikolai Vasilievich Sklifosovsky (1836-1904). Military field surgery was one of the priorities of N. V. Sklifosovsky. He took part in  four wars: Austro-Prussian (1866), Franco-Prussian (1870-1871), Balkan (Slavic, 1876), Russian-Turkish (1877-1878). In the first two wars, N.V. Sklifosovsky participated as a troop physician of the Prussian army. In 1866, while on advanced training abroad, with the permission of the Russian government, he entered military service in order to study military field surgery. In 1866 N.V. Sklifosovsky enlisted in the Prussian army as a regimental doctor, which allowed him to get training in Europe, where he studied from R. Virchow, B. Langenbek, O. Nelaton, D. Lister, J. Simpson, T. Billroth, Verneuil and Girtl.
In 1871, N.V. Sklifosovsky was invited to the Moscow Medical Academy, where he took the position of head of the department of surgical pathology. Being the head of a group of Russian doctors in the Balkan War (1876), for the first time among Russian surgeons, he applied sorting of wounded in military field conditions.
On March 3, 1878 N.V. Sklifosovsky was approved as the head of an academic (faculty) surgical clinic. In 1880 N.V. Sklifosovsky was unanimously elected head of the department of the faculty surgical clinic of Moscow University. In 1882, he was elected the Dean of the Faculty of Medicine. In 1893, Nikolai Vasilievich Sklifosovsky accepted an invitation to become a director of the Clinical Institute of Grand Duchess Elena Pavlovna and he had been heading the educational and therapeutic work of the Institute until 1901.
In August 1897 in Moscow was held the XII International Congress of Doctors, which was attended by more than 7,000 doctors from around the world, N.V. Sklifosovsky was the president of the Congress. In 1897, for the first time in Russia in his clinic took place a demonstration of the use of X-rays for diagnostic purposes.
A special place N.V. Sklifosovsky gave a high status to sorting the wounded at the main aid station: "Sorting the wounded at the main aid station is the most significant question. "Proper organization of the sorting of the wounded allowed timely identification of those in need of emergency assistance. In the course of sorting, he proposed to divide the wounded into 4 categories:
  1) non-transportable;
  2) subjected to gypsum boundage;
  3) receiving a simple ligation;
  4) lightly wounded, who can return to the front in 1-2 days.
In the non-transportable category were wounded with penetrating wounds of the chest and abdomen, with complex gunshot wounds of large joints. Moreover, the timing of the evacuation of this category of wounded was also determined. From the point of view of Nikolai Vasilievich, severe injuries proceeded favorably and more often had a good outcome if it was not possible to quickly transport the wounded from the battlefield.
He was inspired by the idea of creating mobile "fast aid teams" to strengthen the hospital team, which were supposed to work in the places where there were many wounded. He proposed to introduce the recruitment of specially trained paramedics to sanitary forces companies. There were widely known original operations by N.V. Sklifosovsky on the elbow, knee and foot joints. The methods of operations proposed by Sklifosovsky were distinguished by simplicity, careful attitude to tissues, and were functionally sparing. He had an extensive practice of operations on bones and joints. With false joints, he proposed the original method of operation, known as the Sklifosovsky Lock or the Russian Lock. During this operation, a cut was made in the middle of both ends of the femur, then at the end of the first cut, a second cut was made in the transverse direction. The halves cut at both ends of the bones were removed so that the resulting surfaces came in contact with each other; then they were fastened with one or two metal seams, thereby obtaining the shape of a lock, similar to a carpentry lock for connecting logs when building a wooden house.
In the Russo-Turkish War (1877–1878), the Lister antiseptic dressing was already widely used in assisting the wounded. In this war, Karl Karlovich Reier (1846-1890) for the first time in the world applied primary surgical treatment of wounds in combination with the antiseptic method of D. Lister. K.K. Reier, a participant in two wars (Balkan 1876, Russian-Turkish 1877-1878), specifically studied the antiseptic method of D. Lister. The work of K.K. Reier's “Antiseptic Treatment of Wounds in Field Surgery”, published in 1878 in the Military Medical Journal in Russian and German, was cited worldwide as one of the first fundamental studies on the use of antiseptics in wounded people during wars.
The experience of using antiseptics in treating the wounded was also summarized in the books by S.P. Kolomnin "General medical sketch of the Serbian-Turkish war of 1876 and the rear of the army in Bessarabia and Romania during the Turkish war of 1877", A.A. Schmidt's “Newest Surgery and Its Application in Military Field Practice” (1879) The discoverer of the method of D. Lister referred himself to the experience of Russian military doctors in the use of antiseptics in the wounded.
The Russian-Japanese war (1904-1905) for various reasons made a small contribution to the development of military field surgery. During the Russo-Japanese War, first aid to the wounded improved. For the first time, such concepts as self-help and mutual assistance, the provision of individual "antiseptic" dressing packages were officially introduced. In this war, X-ray equipment was used for the first time for diagnostic purposes. Two works are the most prominent of the works that were published on the basis of the materials of treatment in the Russo-Japanese War. The chief surgeon of the Port Arthur garrison, V.B. Hubbenet wrote "besieged Port Arthur, the essays of military sanitary affairs and notes on military field surgery" (injured abdomen). V.B. Hubbenetwas a pioneer of surgical treatment of gunshot wounds to the abdomen at war. The second book was written by Chief Surgeon of the Manchurian Army R.R. Vreden, it’s  "Practical guide to military surgery" (1911) (recommendations on the organization and provision of surgical care to the wounded).
The First World War (1914 -1918) in connection with the emergence of new types of weapons, as a result, a new type of gunshot wounds and mine-explosive defeats appeared, which required a more advanced organization of surgical assistance in the theater of operations. Were made first attempts to apply early operations in case of gunshot penetrating wounds of the abdomen and injuries of the great vessels (in the "Russian Doctor" journal, in 1917, the following works were published: “Gunshot wounds of blood vessels” and V. Braytsev abdominal cavity (V.P. Pavlova-Silvansky). The new method of treatment of fractures of the long tubular bones, skeletal traction, has become more widely used. The introduction of early cranial trepanning for penetrating wounds is associated with the name of Dr. A.V. Brinev.
The idea of profiling and specialization of hospitals found further development. On the initiative of N.N. Burdenko in 1915 in the North-Western and Western fronts were hospitals specialized for the wounded in the head, chest, abdomen. Professor L.G. Belarminov organized mobile "eye wounds squads". Hospitals are organized in the rear to treat the maxillofacial area wounds, limbs wounds, and wounds of the urinary organs. For the first time for the evacuation of the wounded doctors began to use auto transport. V.A. Oppel actively introduced the idea of staged treatment.
The formation of Russian battlefield surgery is associated with the names of many scientists, but in each historical period there were undoubtedly leaders. Among such major figures of his era one should include Professor Roman Romanovich Vreden (1867 -1934). R.R. Vreden was born on 10 (23) in 1867 in the family of a famous doctor for ENT diseases. R.R. Vredenget an excellent European education. He spoke in four languages, played the piano professionally, knew European and national literature and history very well. R.R. Vreden after graduating from the Medical-Surgical Academy for 3 years (1890-1893) was left to improve his skills at the Hospital Surgery Clinic of the Academy. Later, he would run for the post of the head of the hospital surgery department and clinic, but S.P. Fedorov won the contest.
In 1904, R.R. Vredden was appointed Chief Surgeon of the Manchurian Army. The experience of a military field surgeon R.R. Vredenwrote on the pages of his work “On cleaning the wounded from the battlefield” (1908), “Practical guide on military field surgery” (1911). R.R. Vreden clearly implemented in practice the researches of N.I. Pirogov to sort the wounded of mass amount. R.R. Vreden organized the sorting of the wounded using colored coupons, where urgency and point of direction were noted. R.R. Vreden proposed to single out three sorting groups of the wounded: “1) needing urgent operations, 2) seriously injured, 3) lightly wounded.”
906 dramatically changed the fate of R.R. Vreden. The beginning of the twentieth century was characterized by the rapid development of surgery, its individual branches, in particular orthopedics. Dr. K.H. Khorn was at the origin of orthopedics. The Orthopedic Institute in St. Petersburg was built to invite this doctor there. On the eve of the opening of the Institute K.H. Khorn unexpectedly died, and it was suggested that R.R. Vreden can replace him. In the nearest future, the institute became the center of development of domestic orthopedics. In 1911 R.R. Vreden was elected professor at the Department of Orthopedics at the Psychoneurological Institute, in 1918, professor at the Department of Orthopedics at the 1st Petrograd Medical Institute.
The practice of R.R. Vreden as an orthopedic surgeon is a separate chapter of his life. He is rightfully recognized as one of the founders of Russian orthopedics. His "Practical Guide to Orthopedics" (1925) was the first original textbook on orthopedics in Russian and for a long time remained the only one in this section of medicine.
The lectures and classes in military field surgery were taught by N.I. Pirogov, N.A. Velinimov, N.V. Sklifosovsky, E.V. Pavlov, M.N. Akhutin, N.N. Elansky, V.A. Oppel. But for the entire long period of development of military surgery of the nineteenth century and the first quarter of the twentieth century in Russia there was no independent battlefield surgery department. The opening of the department of field surgeons was held in 1931, founded by V.A. Oppel in the Military Medical Academy of St. Petersburg.
V.A. Oppel (1872-1832) - an outstanding Russian surgeon, the successor of N.I. Pirogov in the design and development of scientific military field surgery, the creator of the theory of staged treatment of wounded in a theater of military operations.
2.6. Vascular surgery
In the first half of the XX century actively developed a process of deep differentiation of surgery, there were large, new sections and independent specialties, among them was vascular surgery. In the 20th century, blood vessel surgery was greatly developed, since it took up the treatment and prevention of such widespread diseases as coronary heart disease and myocardial infarction, cerebral circulation disorders, arterial hypertension and portal hypertension, obliterating endarteritis and arteriosclerosis obliterans, thrombophleitis and arteriosclerosis, thrombophleitis and obliterating arteriosclerosis, thrombophleitis and obliterating atherosclerosis, thrombophlebitis and atherosclerosis, thrombophlebitis and arteriosclerosis, obliterating endarteritis and arteriosclerosis obliterans, heart failures, as well as a number of other diseases and injuries of the blood vessels and other organs, the treatment of which is associated with interventions on circulatory system. Without reconstructive surgery of the vessels, it is impossible to talk about organ transplantation, artificial blood circulation, palliative operations for congenital heart defects, infusion and perfusion, and even a number of modern research methods. The beginning of the history of vascular surgery should be dated to the very beginning of the 20th century, when in 1902 French surgeon A. Carrel, who later became an American, developed an extremely convenient and reliable way of connecting the blood vessels. In 1912, Carrel was awarded the Nobel Prize in recognition of his merits in the field of vessel stitching and transplantation of vessels and organs.
In Russia in 1902-1913 different schools of vascular surgery were formed. A.A. Pokin and I.I. Tikhov left the school of V.I. Razumovsky. The latter created his own school, S.K. Sofoterov and N.A. Bogoraz became his students. In the Obukhov hospital and in the Institute of Experimental Medicine in St. Petersburg, G.F. Tseidler, I.I. Grekov, E.S. London were the prominent vascular surgeons. This scientific school gave birth to the researches of A. I. Morozova, N. A. Dobrovolskaya, V.A. Shaak., L.G. Stukkey. During these years, Russian surgeons performed a number of interesting experimental studies in the field of vascular surgery. A.A. Opokin, V.A. Oppel in 1907 conducted a thorough experimental study of the circular suture of the artery with a detailed histological study. 
An important contribution to the problem of surgical treatment of vascular injuries - one of the most important problems of vascular surgery, which is a major section of military field surgery, was made by Russian scientists and doctors. The experience gained by Russian surgeons during the hostilities (Russian-Japanese War, World War I) made it possible to reach important conclusions that have retained their significance for a long time. One of the most important was the conclusion that vascular surgery should be developed on a solid anatomical physiological basis: at the XV Congress of Russian surgeons (1922), the question of anatomy, pathology and clinical picture of vascular diseases was vital for the development of vascular surgery. The most convincingly this was confirmed by research of V.N. Shevkunenko together with  his students and staff, this research was dedicated to topographic anatomy and operative surgery of blood vessels. There are valid reasons to consider that the studies of V.N. Shevkunenko and his students on the typical anatomy of the arteries, on the morphology and pathology of his famous doctrine about the individual variability of the shape of organs and systems of the human body, as well as the works of other anatomical surgeons played a great role in vascular surgery. By the beginning of the 1940s, the positions of vascular surgery in the problem of surgical treatment of vascular injuries were determined.
First, the position of infection of each gunshot wound became an axiom. This was partly revealed at the end of the First World War, which caused a reserved attitude to the use of the vascular suture in the early stages, namely in the military and military areas. Secondly, to a certain extent, methods of diagnosing wound vessels and their consequences, as well as the clinical picture of complications, were clarified. Thirdly, the use of a vascular suture in “aseptically” proceeding cases was justified experimentally and clinically, and this applied to both the lateral and circular sutures. Finally, fourthly, the Oppel vein ligation had entered the practice of operations for arterial bullet injuries (B.V. Petrovsky, 1949). All this played a huge role in the training and practice of surgeons for the mass surgical treatment of wound injuries in the years of the Great Patriotic War.
The Russian-Japanese war, then the First World War with a new weapon had caused a number of new injuries, which led to the improvement of a number of specialties.
2.7. Orthopedics
This specialty, like other sections of surgery, at the turn of the XIX - early XX centuries, began to actively separate out from the surgery. In Russia, in the first decades of the twentieth century it was actively developed in several directions, including restorative surgery of the musculoskeletal system, traumatology, bone and joint tuberculosis and prosthetics. Initially, orthopedics found the largest number of supporters in France and not by chance, since the beginning of orthopedics was laid by Professor of the Paris University Nicolas Hendri, the first work on orthopedics in 2 volumes was published in 1741 under the name of “Orthopedics as the art of preventing and correcting body deformities in children. " Nicolas Hendri had given the definition of "orthopedics", as a new specialty, which received universal recognition. A little later in translation, the work of Nicolas Hendri was published in Belgium (1742), in England (1743), in Germany (1744). For a long time until the end of the nineteenth century in many countries orthopedics was referred to as part of military surgery.
Soon, German orthopedics took the leading place in Europe. “Justice requires a special mention,” writes M.I. Sitenko (1931), - of the creative activity of the two greatest orthopedics luminaries - Adolf Lorenz (1854-1946) and Albert Hoffa (1859-1907), who had an exceptional influence on the development of modern orthopedics. Hoffa introduced prosthetics to the boundaries of official orthopedics and equalized an orthopedic workshop along with an operating table”.
At the end of the 19th and in the first half of the 20th century, the researches of the national traumatology and orthopedics founders - G. I. Turner, R. R. Vreden, T.P. Krasnobaeva, N.A. Veliyaminova, G. A. Albrecht - began.
G.I. Turner is considered the father of Russian orthopedics. He laid the scientific and clinical foundations of this major branch of surgery, created the national school of orthopedists. By that time, were created all conditions for the formation and development of orthopedics as an independent scientific discipline.
In the 80s of the 19th century, the first department of desmurgy and mehanurgy was organized at the Medico-Surgical Academy. In 1890, an independent cycle of desmurgy and field surgery was organized at the Medical-Surgical Academy in St. Petersburg.
In 1898 the dissertation of V. N. Shevkunenko “Modern treatment of clubfoot” was published. This monograph, written by one of the leading Russian anatomists, consolidated the connection of anatomy with orthopedics and thus ensured further progress of orthopedics. In 1900, the first Department of Orthopedics in Russia was organized by G. I. Turner. According to the project and the insistence of G.I. Turner at the Military Medical Academy was built a new building with 60 beds and with an operating room and large outbuildings for gymnastic exercises. Four decades G.I. Turner remained the head of the Department of Orthopedics of the Military Medical Academy. In 1890 in St. Petersburg the Blue Cross Society (care for poor and sick children) opened a shelter for disabled children and paralytics, first under the direct supervision of G.I. Turner, and since 1904, with his constant advice. Since 1931, the shelter was reorganized into the Institute for the Rehabilitation of Physical Defective Children named after G.I. Turner.
In 1900, in Vindawa on the initiative of N.A. Velyaminov was opened a well-equipped first Russian bone and tuberculosis sanatorium for children with 100 beds, which existed for 15 years and was closed in 1915 due to military operations. In 1903, in Moscow T.P. Krasnobaev opened a department for treatment of osteomyelitis and bone tuberculosis in children in Morozov (now Clinical) Children's Hospital. Later he created his own scientific school, and for half a century his authority on bone tuberculosis in children was indisputable.
In 1903, the Sofia Climate Orphanage for Children was opened in Kislovodsk; in 1904, G. I. Turner assumed the duties of a consultant to the “Orphanage for Crippled and Paralytic Children” on Lakhtinskaya Street, where he had been fruitfully working until his last years of life (he died in 1941). In the same year, in Alupka on the initiative of A.A. Bogdanov was opened a seaside year-round sanatorium for children with osteo-articular tuberculosis, and in 1906 the same sanatorium was opened in Sestroretsk.
In 1906 in St. Petersburg was opened the Orthopedic Institute, which was created according to the plan of a famous architect Meltzer. The orthopedic institute was organized on the initiative of Karl Hristianovich Horn, who in 1896 in St. Petersburg on Fontanka No. 83 opened a hospital for 8 beds, where the treatment was carried out using bloodless methods. The clinic of K.H. Horn was visited by Empress Alexandra Fyodorovna, this was a kind of impetus to the realization of Horn’s long-matured idea of organizing state aid to patients with lesions of the musculoskeletal system and cripples. In February 1901, K.H. Horn submitted a memorandum to the Empress's office on the organization of an orthopedic institution: the institute should be constructed in accordance with modern surgical-clinical requirements. For the construction of the institute there was chosen the territory between the former Kronverks Palace and the Troitskaya Square (Revolution) (Gorkovskaya metro station). The position of director of the Orthopedic Institute was supposed to be for K.H. Horn, but on September 2, 1906, he passed away. Of all the candidates considered, on the recommendation of Life Doctor Evgeny Sergeyevich Botkin, the chief surgeon of the Manchurian army, associate professor of the Academy Roman RomanovichVreden, who had returned from the theater of operations in the Far East, became the head of the new institute. Thus, two orthopedic clinics simultaneously began to develop and scientific orthopedic schools were created with their own characteristics, corresponding to the views and clinical training of their founders: the school of Professor G.I. Turner, who created clinical orthopedics, and the school of Professor R.R. Vreden - the pioneer of operative orthopedics.
The joint work of the two schools laid the foundation of Russian (Soviet) orthopedics. In 1907 the Medical and Mechanical Institute was opened in Kharkov by the Council of the Congress of Miners of the South of Russia, headed by K.F. Wegner. In the same year, in Kharkov the Red Cross Society and M.G. Zelenin organized special ambulatory for free ambulatory treatment of orthopedic patients. Kharkov Institute from the very first years of its existence began to develop the technique of orthopedic traumatology and subsequently played a large role in the development of urgent issues of traumatology, which gradually became one of the field of orthopedics.
In 1910, at the initiative and at the expense of Dr. V.A. Budzinsky in Anapa under the guidance of a student G.I. Turner - A.K. Sheika was created a special Orthopedic Institute for resort treatment of orthopedic patients. The main consultant of the institute was G.I. Turner. At the Institute, with the help of the Academy named after F.N. Ivanov orthopedic clinic master prosthetist was organized the supply of patients with prostheses and orthopedic devices.
Orthopedics in Russia made a big step forward during the First World War of 1914-1917, when a huge number of crippled and amputated people appeared as a result of a bloody clash of millions of armies. In 1915, an Amputee Shelter was organized in Moscow, the State Orthopedic Workshop and Traumatological Institute with a surgical, orthopedic, neurological, physiotherapeutic and resort departments were opened. In 1916, in Petrograd at the initiative of G.I. Turner, R.R. Vreden and A.L. Polenov there was opened The First All-Russian Exhibition of Prosthetics, where were presented more than 500 exhibits of prosthetic limbs, including a significant number of artificial limbs of newer designs. This exhibition also demonstrated the methodology of training people with disabilities to use prostheses. By the end of 1917, 17 prosthetic workshops located in various cities of the country had already worked. During the First World War, a significant number of special guidelines on the pathology of the musculoskeletal system were published: “Treatment of infected wounds in the war” by N.N. Petrov, 1915; “Artificial limbs. A practical guide to the study of prosthetic technology " by K.K. Mordvinov, 1917; “The doctrine of an amputation culture” by E. F. Klopfer, 1918 etc.
In 1918, in Kazan was opened an orthopedic institute, headed by a major orthopedist M.O. Friedland. In 1919, in Leningrad on the basis of the Mariinsky Shelter for Mutilated and Amputated Warriors, the Scientific Research Institute of Prosthetics was organized, it was headed by G.A. Albrecht. This was the first scientific center for prosthetics in Russia. In the same year, an orthopedic institute was opened in Tomsk, which in 1925 was renamed for the Siberian Regional Orthopedic Institute.
The question of necessity of establishing a special first aid and treatment of victims of injuries system in our country was first raised by A.L. Polenov. In 1924he was the initiator, organizer and first director of the Central Traumatological Institute of the Russian SFSR in Leningrad.
In 1920, was organized the State Institute of Physics and Mechanics and Orthopedics in Moscow, where worked prominent orthopedists S.M. Dukhovskoy, T.S. Zatsepin, S.A. Silberstein and others.
In 1921, in Moscow was opened a medical prosthetic institute, which later became the Central Institute of Traumatology and Orthopedics (CITO) of the USSR Ministry of Health. This institute, headed by N.N. Priorov, one of the leading orthopedists of the Soviet Union for more than forty years (1921-1962), had a huge impact on the organization and development of orthopedics in the USSR. In 1923, in Leningrad at the initiative of P.G. Kornev was established the Research Institute of Osteoarticular Tuberculosis, which later became the scientific and methodological center for this section of orthopedics in the RSFSR. In 1926, M.I. Sitenko became the head of Kharkov Medical-Mechanical Institute, he and organized a great Ukrainian Institute of Orthopedics and Traumatology.
Prevention, as the main measure to prevent orthopedic diseases, became the dominant idea in Soviet-era medicine. In the twenties, for the early detection and treatment of disorders of the musculoskeletal system were organized children's orthopedic dispensaries. By the 20s Orthopedics in Russia was an independent section of the medical science of deformations and impaired functions of the organs of support and human movements (V.D. Chaklin, 1957). 
M.O. Friedland (1954) defined orthopedics as a branch of surgery that deals with the recognition, prevention, and treatment of deformations and disorders of the musculoskeletal system. The Italians call orthopedics the surgery of organs of motion; French people call it the reconstructive surgery, and the Americans call it the bone and joint surgery. The most complete definition of modern orthopedics was given by R. R. Vreden (1936): “Orthopedics is a special branch of surgery that deals with the study, prevention and treatment of all kinds of deformities of the limbs and spine, both congenital and acquired in connection with various pathological processes and traumatic damage”.
2.8. Neurosurgery
Neurosurgery is one of the youngest medical specialties: it emerged into an independent discipline after the First World War. “The dawn of our century saw surgery in its heyday, which justified the bold intrusions of individual surgeons into the little-known area of pathology of the brain and spinal cord. But independent surgery of the nervous system did not exist yet” (N.N. Burdenko). At the end of XIX and beginning of XX century there were only a few attempts at surgical intervention on the brain and spinal cord, undertaken by various prominent domestic surgeons. Due to the extreme difficulties associated with the diagnosis, and due to the fact that the technique of operations and other factors that predetermined the success of the surgical intervention were far from any satisfactory resolution, only a few were involved in surgical treatment of the central nervous system.
The formation and development of neurosurgery at the end of the 19th century was restrained by the lack of objective diagnostic methods, which led to a large number of errors. Only at the beginning of the twentieth century the use X-ray diagnostic methods fundamentally changed the possibility of in vivo diagnosis of various diseases, including pathological processes in the cranial cavity. The Russo-Japanese War of 1904–1905 was an incentive for the future separation of neurosurgery in connection with the massive flow of wounded to the head and spine, requiring specialized assistance by surgeons competent in neurosurgery.
This required the creation of a postgraduate specialization of surgeons system. The world's first privately-assisted surgical neuropathology course was organized by V.M. Bekhterev at the base of the Psychoneurological Institute in St. Petersburg in 1908, it was headed by L.M. Poussep. At the initiative of V.M. Bekhterev L.M. Poussep in St. Petersburg at the Psychoneurological Institute opened one of the first in the world and the first in Russian special department of surgical neuropathology.
This was not yet a neurosurgical institution, but its organization was better than in many European countries. Its leader L.M. Poussep soon had a speech with the results of 94 operations for brain tumors. The interest in operations on the central nervous system, as well as in the clinical and experimental development of certain issues of pathology of the central and peripheral nervous system, was not only the prerogative of St. Petersburg. Major surgeons like V.M. Mintz, S.E. Berezovsky in Moscow, N.M. Volkovich and P.S. Babitsky in Kiev, Y.V. Silberberg and K.M. Sapezhko in Odessa, among numerous general surgical interventions, sometimes operated on the brain and spinal cord. But still even famous surgeons had to reckon with the terrifying postoperative mortality at that time, which, according to F.A. Rein, exceeded 75%.
Russian-Japanese, World War I, then the ensuing civil war lead to a great amount of people with disabilities. Explosive injuries and gunshot wounds were widespread. In relation to the skull and brain, this led to the appearance of both a complex combination of gunshot and mine-explosive damage with open trauma, and widespread closed damage, the so-called Barotrauma with concussion. Purulent-inflammatory complications of traumatic brain injury also occurred very often.
Military injuries set challenges, the solution of which required the organization of comprehensive research in an association of surgeons, neuropathologists, pathophysiologists, morphologists, physiologists.
During World War I, “fast surgicaltroops” of Red Cross units were created to help the head and spine wounded, these troops were equipped with surgical instruments and included two doctors, two medical students, 8-10 nurses and several orderlies. In 1914, N.N. Burdenko was a freelance consultant surgeon of the Red Cross Society. N.N. Burdenkofor the first time organized specialized infirmaries for the wounded in the head in Gerardow, Vilna and Riga.
In 1915, the neuro-surgical department for wounded soldiers of the infirmary of the Council of Mining Congress in the South of Russia was opened in Kharkov. A neuropathologist consultant of the infirmary sorted the wounded with neurosurgical problems at a distribution point.
In 1915, in February in St. Petersburg on the basis of L.M. Pussep’s neurosurgical clinic for the wounded in the head was opened the first Petrograd military hospital named after N.I. Pirogov. In the history of neurosurgery in Russia, 1921 was very significant. At the Institute of Traumatology A.P. Polenov opened the first neurosurgical clinic. In 1923, the Institute of Surgical Neuropathology was opened in Leningrad, the honor of opening this scientific center belongs to A.G. Molotkov. The Institute united academic interests of such outstanding scientists as S.P. Fedorov, M.I. Astvatsaturov, L.V. Blumenau, N.N. Anichkov, B.S. Doinikov. The next step was the organization of planned neurosurgical departments for the treatment, first of all, of brain and spinal cord tumors.
At the beginning of the 20th century in Russia, similar departments arose in Petrograd (clinic of A.L. Polenov, 1921), Moscow (clinic of N.N. Burdenko and V.V. Kramer, 1929), Rostov-on-Don (Clinic of P.I. Emdin, 1925) and others.
There was a need to unite neurosurgeons, to provide an opportunity to discuss scientific and clinical issues, to get acquainted with the experience of leading specialists, scientific neurosurgical societies began to be organized. The first meeting of The Society of Neurological Surgeons was held in Boston on November 26-27, 1920 in the G. Cushing's Clinic. In Russia, the role of the scientific community of neurosurgeons was initially played by the Neurosurgical Council, formed in 1934 at the Central Scientific Research Institute on the initiative of N.N. Burdenko, the journal "Questions of Neurosurgery" began to be published in 1937.
The general development of neurosurgery, the range of diseases subject to neurosurgical treatment expansion, the deepening differentiation within the neurosurgery itself and the increasing level of requirements for the quality of treatment of population, have led to creation of specialized neurosurgical departments - traumatology, oncology, vascular pathology, autonomic nervous system pathology , treatment of epilepsy, etc. Thus, by 1920–1930, neurosurgery acquired a complex of specific diagnostic and therapeutic methods, tools and equipment, which largely determined its formation as a clinical discipline and further development.
2.9. Neurology and psychiatry
The formation of clinical neurology (neuropathology) and psychiatry as independent scientific clinical disciplines at the end of the 19th century was facilitated by the successes in the fields of anatomy, physiology, and pathology of nervous system.
By the beginning of the 20th century, Russia had two leading research centers, two schools of neuropathologists and psychiatrists - in St. Petersburg (representatives of the Medical and Surgical Academy I.M. Balinsky, I.P. Merzheevsky, V.M. Bekhterev) and in Moscow (A.Ya. Kozhevnikov, S.S. Korsakov). The first in Russia and one of the first clinical neurological departments in the world was opened in Moscow New Catherine Hospital in 1869: 20 beds for "nervous patients" allocated at the hospital therapeutic clinic of Moscow University. They became the base of the country's first department of nervous diseases and psychiatry at Moscow University.
The founder of the first in Russia and in the world independent department of nervous diseases (1869) was A.Ya. Kozhevnikov (1836-1902). The main works of A.Ya. Kozhevnikovwere devoted to theoretical and clinical neurology, the organization of neurological care. World fame came to A.Ya. Kozhevnikov after his research on the special form of epilepsy ("A Special Type of Cortical Epilepsy" 1894).A.Ya. Kozhevnikov created a school of neuropathologists, including outstanding scientists V.K. Roth, G.I. Rossolimo, L.S. Minor, L.O. Darkshevich, V.A. Muratov.
The development of Moscow psychiatric school is associated with the name of S.S. Korsakov (1854 - 1900). S.S. Korsakov was the founder of nosological trend in psychiatry; he gave a new understanding of psychosis, which revealed a desire for a physiological justification of its essence. His classical description of pathogenesis, symptomatology, clinic and pathological anatomy of polyneuritic psychosis had entered into world psychiatry under the name of “Korsakov psychosis”. Korsakov entered the history of Russian medicine as one of the founders of scientific psychiatry in Russia. Among the representatives of his school are prominent Russian psychiatrists Serbsky and Gannushkin.
Vladimir Petrovich Serbsky (1858-1917). He made a fundamental contribution to the development of forensic psychiatric examination in Russia: he distinguished between medical and legal criteria of sanity, he was the first teacher of forensic psychiatry as an independent training course and the author of a guide to forensic psychopathology (in two volumes, 1876-1900).He also published the study “On acute forms of insanity” (1891), “On the issue of early dementia” (1902), “A Guide to the Study of Mental Illness” (2nd edition, 1912), clinical lectures “Organic psychoses”, “Guide to the treatment of mental illness”. For many years he was a deputy chairman of the Moscow Society of Psychiatrists and Neuropathologists, was one of the founders (1901) and editors of Journal of Neuropathology and Psychiatry named after S. S. Korsakov. 
St. Petersburg direction in psychiatry is associated with the opening of the first department of psychiatry in Russia in 1857 at the Medical and Surgical Academy, it was headed by Ivan Mikhailovich Balinsky (since 1860 as a professor), known for his work on forensic psychiatry and psychopathy. Ivan Pavlovich Merzheevsky (1838-1908) was a student of I.M. Balinsky and his successor at the Department of the Medical and Surgical Academy. After graduating from the Academy in 1861, he worked at the clinic of I.M. Balinsky, defended his thesis on "Clinical study of the frantic" (1865). Scientific creativity of I.P. Merzheevsky was characterized by a broad biological evolutionist (according to Darwin and Maudsley) approach to the problems of psychiatry and the clinical anatomical direction. Accordingly, he and his students examined the manifestations of congenital mental underdevelopment in children and painful age-related changes in the psyche in the elderly (senile dementia, senile psychoses).
A great contribution to neuropathology and psychiatry was made by the outstanding Russian neuropathologist, psychiatrist and psychologist, morphologist and physiologist of the nervous system Vladimir Mikhailovich Bekhterev. Vladimir Mikhailovich opened several nerve research centers, highlighted a number of reflexes and symptoms that are important in the diagnosis of nervous diseases, described new diseases of the nervous system (numbness of the spine), proposed new methods of treating nervous and mental diseases (Bekhterev’s mixture, treatment of alcoholism with hypnosis ...). Great volume of “Fundamentals of the doctrine of the functions of the brain” (1903) retains its value today. Since 1900, Bekhterev became a professor at the Women's Medical Institute; in 1908 created the Psychoneurological Institute.
The development of psychiatric care in St. Petersburg had a significant impact on the development of forms of psychiatric care throughout the country. St. Petersburg, as the capital of Russia, was the focus of reputable scientific medical and public institutions. By the beginning of the twentieth century in St. Petersburg, has developed a certain system of medical aid to mentally ill persons, including institutions of various types. Let us return to the facts of opening medical institutions to help the mentally ill in St. Petersburg: in 1779 was opened the first dolgauz- a shelter for the insane- was opened; in 1784 the Obukhov hospital was built on the place of the dolgauz, a psychiatric department was opened at the same time; in 1830-1832 was opened the Hospital of All Mourners, F.I. Gerzog from Moscow was appointed the head of it. The hospital had departments for different categories of the mentally ill - “recovering”, calm, restless, difficult, untidy and violent, ” doctors took into account the causes of diseases. In medical practice F.I. Gerzog applied all forms of “moral influence”, including occupational therapy. Directed by F.I. Gerzog and F.I. Rulia, Hospital for All Mourners became one of the best institutions in Europe.
In 1852, at bridewell was opened a department for insane prisoners. In 1864, the department of mentally ill was opened at St. Petersburg Nikolaev Military Hospital.
By the beginning of 20th century in St. Petersburg, there were 15 different institutions for mentally ill, was established a system of psychiatric care, but this system needed guidance, planning and coordination of its actions. This obligation – to be the head of the psychiatric service of St. Petersburg was entrusted to O.A. Chechot, the first “urban psychiatrist”.
In 1909, with the assistance of P.P. Kashchenko in St. Petersburg was created the statistical office, which collected all the materials about psychiatric treatment in Russia.
By the 20s the flow of mentally ill people increased, due to the lack of places in hospitals, some of the ill were refused acceptance, so arose the need for the formation of community-based psychiatric care. In 1918, in Petrograd was established the Institute of Forensic Neurology and Psychiatry, the first institution of this kind in the country. The organizer and leader of the Institute was L.G. Orshansky, one of the oldest domestic forensic psychiatrists. The Institute carried out lecture cycles on forensic psychopathology for lawyers and forensic doctors. In 1917-1920, psychiatric care became one of the links in the public health system. Forensic psychiatry intensively developed, relying on the newly created legal norms and the emerging state healthcare system.
Resume
Achievements in the field of biomedical sciences of the late XIX - early XX centuries, the success of natural sciences in general, had a decisive influence on the development of clinical disciplines, on the acceleration of their differentiation and narrow specialization, on emergence and change of concepts in the field of diagnosis, treatment and prevention of diseases, on the development and implementation of new therapeutic agents and techniques.
The wars of the second half of the 19th — beginning of the 20th centuries, in which Russia was a direct participant — the Russian-Turkish (1877-1878), the Russian-Japanese (1904-1905), the First World War (1914-1918) were the impetus for the development of Russian military field surgery. N.V. Sklifosovsky, N.N. Burdenko, V.A. Oppel, N.A. Velyaminov were the first who at the battleground massively used antiseptics, switched from a conservative method of treating gunshot wounds to active surgical treatment, introduced the principle of staged treatment of the wounded. The greatest merit of P.I. Dyakonov is the formulation and, to a large extent, practical resolution of the issue of early movements and early rising of patients after surgical operations, his correct view of the situation and the patient's regime in the fight against the disease.
The essential help was provided by newly emerging specialties - transfusiology, anesthesiology, resuscitation. The process of deep differentiation of surgery continued, as evidenced by the emergence of new independent disciplines - neurosurgery, oncology, angiosurgery, pulmonary surgery, cardiac surgery, etc. At the same time, the integration process began in surgery, the fruitful result of which was, for example, the emergence of transplantology or X-ray endovascular surgery.
[bookmark: _Hlk186972787]Сontrol questions
1.What sections of surgery as a result of its differentiation become independent branches in medicine at the beginning of the XX century?
2.Describe the contribution of Russian clinicians to the development of operative obstetrics and gynecology at the end of the XIX century.
3.What scientific pediatric schools were developed in Russia at the end of the XIX century? Name the representatives of these schools, reveal their contribution to the development of the science of pediatric diseases.
4.Where in Russia and Europe were opened urological clinics and hospital departments in the XIX - early XX centuries?
5.Describe the contribution of S.P. Fedorov to the development of renal and ureteral surgery.
6.Where and when were the leading scientific ophthalmological centers founded in Russia?
7.Describe the scientific merits of A.N. Maklakov in the development of Russian ophthalmology.
8.Describe the scientific merits of V.P. Filatov in the development of Russian ophthalmology. What scientific ophthalmologic school was he a representative of?
9.What scientific discoveries of the 2nd half of XIX - early XX centuries brought military field surgery to a new level of development?
10Describe the contribution of N.V. Sklifosovsky to the development of military field surgery.
11.What is the difference between the method of sorting the wounded according to Pirogov, Sklifosovsky and Vreden?
12.What innovations of military field surgery were proposed during the Russo-Japanese and World War I?
13.What directions of vascular surgery were developed at the turn of the XIX - XX centuries? Name their representatives.
14.Why is G.I. Turner called the founder of Russian clinical orthopedics, and R.R. Vreden - the pioneer of operative orthopedics?
15.What institution in Russia at the beginning of the XX century was called “Horn's hospital”? Why did this name arise?
16.Where and by whom was opened one of the first in the world and the first in Russia special department of surgical neuropathology?
17Name the founder of neurosurgery in Russia.
18.Describe the contribution of A.Y. Kozhevnikov, V.P. Serbsky, I.M. Balinsky, I.P. Merzheevsky, V.P. Bekhterev to the development of Russian clinical neurology and psychiatry.
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