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ABSTRACT. The 140™ anniversary of the Albrecht Federal Scientific Center of Rehabilitation
of the Disabled Persons is celebrated in March 2023. On March 5, 1883, the Military Department
of the Russian Empire issued an order approving the regulations of the Military Council on the
organization of the Mariinsky Shelter for amputated soldiers. Creation of such an institution
was the beginning of the opening of new areas of rehabilitation and created prerequisites
for the formation of enterprises and institutions that dedicated their activities to assisting
disabled people. It was in 1916 when G.A. Albrecht started reformation of prosthetic care for
disabled veterans at the Mariinsky shelter. Thanks to the activities of professor Albrecht, the
Mariinsky shelter was transformed into a scientific and methodological center managing the
entire organization of prosthetic practice. During the Great Patriotic War, the activities of the
Institute did not stop and the remaining staff, headed by doctor B.A. Betekhtin, continued
active work on providing special surgical and prosthetic care to the wounded solgiers. In
1983 clinics of the Leningrad Research Institute of Prosthetic sand the Leningrad Research
Institute for the Examination of the Ability to work and the Organization of work of the disabled
were united. Today, the successor of the noble cause of the Mariinsky shelter is the Albrecht
Federal Scientific Center of Rehabilitation of the Disabled — the undisputed leader in solving
diverse issues of complex rehabilitation of disabled people not only with diseases and defects of
themusculoskeletal system, but also with disorders of the central nervous system. Between the
date of the formation of the Mariinsky shelter and present days lies a long and difficult path of
formation and development of the rehabilitation system in the Russian Federation, primarily for
disabled people due to combat traumas.

KEY WORDS: Federal Scientific Center of Rehabilitation of the Disabled named after
G.A. Albrecht; rehabilitation; prosthetics; anniversary; disabled people.
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PE3IOME. B mapre 2023 r. ucrionaniiocs 140 get @enepaibHOMy HAy9HOMY HEHTPY peabMINTAIINN
nHBanuoB UM. [.A. Anpopexta Muntpyna Poccuu. 5 mapra 1883 1. Boennbim BezomcTBOM Poccnii-
ckoit UMmepun ObLT M34aH MpHUKa3, KOTOPBIM yTBEPIK1aJIoChk nojioskeHne Boernnoro Cosera 00 opra-
HU3aMKu MapuuHCKOTO MPUIOTa JJIS aMITy THPOBaHHBIX BOMHOB. Co31aHue TIO00OHOT0 yUpeK ACHUS
CTaJj0 HayajoM OTKPBITHS HOBBIX HalpaBJICHUH peaOUINTALMU U CO3aJI0 IPEAIOCHUIKY 7151 00pa-
30BaHMS MPENNPUATHH U YUPEKJSHUH, KOTOPBIE CBA3ATIU CBOIO J€ATEIBHOCTh C TOMOIIbIO HHBAJIN-
nam. C mpuxoznom B 1916 . ' A. AnpOpexta B MapuuHCKUI IPUIOT HAYMHAETCs pedopMalus MpoTe3-
HOM MOMOIIM MHBaJlKAaM BOWH. brnaromaps nesrensHoctu ['epMana Anexcanaposudya MapurHCKUMA
OPHUIOT TpaHC(HOPMUPOBAJICS B HAYYHO-METOAMYECKUN LEHTP, PyKOBOASIIUN BCeW OpraHu3anuei
MpoTe3HoU pakTuku. Bo BpeMs Benukoit OtedecTBEHHON BOMHBI €A TEILHOCTh HHCTUTYTA HE Tpe-
KpaTuiIach, ¥ OCTABIIUECS COTPYAHHKHU BO TJiaBe ¢ BpauoM B.A. BeTeXTHHBIM BBIMONHSIIN PaboTy
M0 OKa3aHUI0 PAHEHBIM CHEIUATbHON XUPYPruuecKor u npoTe3Hon nomomu. B 1983 r. npoucxoaut
o0bequHeHNe KIMHUK JIGHMHTPaICKOT0 HAayYHO-MCCIIE0BATEIHCKOI0 HHCTUTYTA ITPOTE3UPOBAHMS
1 JICHUHTPAJICKOT'0 HayYHO-UCCIIEA0BATEIBCKOTO HHCTUTYTA 3KCIEPTU3BI TPYAOCIOCOOHOCTH U Op-
raHu3aluu Tpyaa nHBasnoB. CeroaHs npoxoixareaeM 6JaropoaHoro aejaa MapunHCKOro IpuoTa
apisierca DepepanbHbIN HAYyYHBIH HEHTP peadrinTanuu nHBanua0B uM. [.A. Anp0pexta MuHTpyaa
Poccun — GeccnopHblil 1Mep B pEIICHUHN PAa3HOIIAHOBBIX BOIIPOCOB KOMILIEKCHON peadMINTaluu
WHBAIIMJIOB HE TOJIKO C 3a00JICBAaHUSIMU U JIeeKTaMU OMOPHO-JBHTATEIBHOTO armrapara, HO U ¢
HapyIIEHUSIMHU LIEHTPaIbHOM HepBHOU cucTeMbl. Mexx 1y aatoil o0pa3zoBanusi MapuuHCKOTO IPUIOTA
U CETOAHSIIHUM JHEM JICXKHUT JOITUN U TPYAHBIN IyTh CTAHOBJICHUS U Pa3BUTUSI CUCTEMBbI peaOuIn-
tauuu B Poccuiickoit @enepannmn, B IepByIo ouepenb AJIsl HHBAJINUJIOB BCICACTBHE OOCBOM TPaBMBI.

KJIOYEBBIE CJIOBA: @enepanbHblii Hay4yHBId LEHTP peadMIMTaluUd HHBAJIHI0B
uMm. ['A. AnpOpexTa; peadUiIuTaIMS; IPOTE3UPOBAHKE; FOOUIICH; MHBATUIbI.

140 years ago, on March 5, 1883, an order
was issued by the Military Department of the
Russian Empire and approved the position of
the Military Council “On the organization of the
Mariinsky shelter for soldiers after amputation”.

Nowadays, the successor to the noble work
of the Mariinsky shelter is the Federal State
Budgetary Institution “Federal Scientific Center
for Rehabilitation of Disabled Persons named
after H.A. Albrecht” of the Ministry of Labor
and Social Protection of the Russian Federation
(FSCRD named after H.A. Albrecht), which is

an undisputed leader in solving diverse issues of
complex rehabilitation of disabled persons not
only with lesions of musculoskeletal system, but
also with disorders of the central nervous system.

A long and difficult path of formation and
development of the rehabilitation process, ac-
companied by numerous transformations both
structural, and functional lies in period from the
day of formation of Mariinsky shelter and pre-
sent days.

The organization of Mariinsky shelter was
the beginning of an opening of new areas for
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Fig. 1. Vasily N. Kochetkov. Peter Borel’s engraving

Puc. 1. Bacunuit HuxonaeBuu KouetkoB. I'paBropa Ilerpa
Bbopens

rehabilitation, which, in turn, created the pre-
requisites for the formation of other institutions
and enterprises connected in their activities with
helping disabled. This process took place con-
tinuously throughout the historical development
of the Mariinsky shelter, regardless of the forms
of government of our state. That is why this his-
torical path is so attractive and interesting [4].

Historical prerequisite for the establishment
of the Mariinsky shelter is the outcome of bloody
and liberating Russo-Turkish War that ended in
1878. More than 35,000 soldiers and officers be-
came disabled as the result of the fighting. Ac-
cording to the information of the Main Military
Medical Department, in 1879, about 1600 vete-
rans of military operations needed prosthetics [6].
The issue of enterprising the first multifunctional
rehabilitation center for medical care and prepa-
ration for prosthetics for armless and legless di-
sabled people in Russia, their professional and so-
cial rehabilitation and adaptation became actual.

The March 5, 1883 may be considered the
starting point of the system of state assistance to
armless and legless soldiers who were maimed
in military operations.

The creation of the Mariinsky shelter, which
expanded assistance to the disabled, was quite
predictable, as the supply of “artificial arms
or legs” also included “lower ranks” who had
served in the army for 25 years and had no ci-
vilian specialty. The first private workshops for
prosthetics and orthopedic footwear were estab-

Fig. 2. The building of the Mariinsky shelter, built in 1902 according to the project of a military engineer, Colonel
A .M. Vishnyakov

Puc. 2. 3nanne MapuuHCKOro npuoTa, NocTpoeHHoe B 1902 I. 1o mpoeKTy BOGHHOIO HHXKEHepa, ojakoBHUKa A.M. Bumisskosa
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lished by maimed men who had received civil-
ian specialization in the Mariinsky shelter.

Thus, the main reasons for the organization of
the world’s first specialized center for prosthe-
tics, medical and social rehabilitation should be
considered the political situation that developed
in Russia in the second half of the nineteenth
century — numerous wars, which were accom-
panied by a massive flow of amputees, and high
social consciousness, when charity was the norm
of social morality.

At that time, at the end of the nineteenth
century, in military medical and administrative
circles, there was a mature understanding of
the fact that the mobilization resources of the
Empire were not unlimited. A significant part of
maimed soldiers in need of prosthetics were ex-
perienced, skilled, battle-hardened soldiers.

Russian society of past time knew the story
of the soldier V.N. Kochetkov, whom contem-
poraries called “the soldier of three emperors”
(Fig. 1).

It is known that the soldier began his mili-
tary service in 1811 in the Life Guards Grena-
dier Regiment. He was a participant of the Pa-
triotic War of 1812, the Russo-Turkish wars of
1828-1829 and 1877-1878. As the member of
the Kazan Jaeger Regiment, during the Crimean
War of 1854—1855 participated in the defense
of Sevastopol. By personal example he inspired
recruits. In one of the battles during the defense
of Shipka Pass, 92-year-old Vasily Kochetkov
lost a leg, later he was provided with a working
prosthetic hip of the “goat leg” type. The soldier
died at the age of 107 and was honored with a
state funeral in Vyborg.

Contemporaries unanimously spoke about the
Mariinsky shelter as an extremely important insti-
tution, bringing great benefit to many thousands
of maimed soldiers, bringing them back to useful
activity, making them able to work again (Fig. 2).
The fact of the existence of such an exemplary
institution as the Mariinsky shelter contributed to
the strengthening of patriotic feelings of the Rus-
sians and the realization of the great importance
of charity as a norm of public morality.

In the last third of the 19th century in Rus-
sia, the main link in the system of medical care
for wounded and maimed soldiers was the Mili-
tary Department. The selection of those in need
of prostheses was made by district and pro-
vincial military chiefs in the field. According
to the existing instructions (circulars) of the

General Staff of the Military Medical Depart-
ment, groups of 10-20 people in need were sent
together with an escort for treatment at the ex-
pense of the treasury.

The diverse activities of the shelter were
regulated by the superiors of the Military Dist-
rict, the Main Department of the Red Cross, the
Ladies’ Trustee Committee and the Honorary
Trustee.

The Ladies’ Trusteeship or Charity Commit-
tee, established in 1878 at the request of Coun-
tess Sophia Andreyevna Bobrinskaya (Shuvalo-
va), who headed it until 1903, played an impor-
tant role in providing prostheses (Fig. 3). Sophia
Andreevna experienced the personal tragedy of
the death of her favorite son, who was an officer
and died of his wounds at the age of 24.

In the first 10 years, the shelter annually accep-
ted up to 100 people and issued up to 250 prosthe-
ses. In the next 10 years, after the Russo-Japanese
War, the number of patients of the Mariinsky shel-
ter significantly increased to 987 people, to whom

Fig. 3. Portrait of Countess Sophia A. Bobrinskaya. Artist
Franz Xaver Winterhalter

Puc. 3. Iloprper rpapuan Copru AngpeeBHB boOpHHCKOM.
Xynoxuuk @pann Kcasep Bunrepxansrep
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Fig. 4. Professor Herman Alexandrovich Albrecht

Puc. 4. [Ipodeccop I'epman AnexcanapoBud AnbOpexT

3120 prostheses were made. It became necessary
to expand the area of the shelter. At the same time
a second three-story building was built in the yard
[5]. The successful experience of the Mariinsky
shelter was replicated throughout the empire: si-
milar institutions were organized in Moscow,
Kiev, Saratov, Rostov-on-Don, Kharkov.

With the beginning of the World War I (1914—
1918) the number of disabled people increased
almost in 10 times. The work of the Mariinsky
shelter had to meet the wartime conditions. The
period of stay of the disable on prosthetics was
reduced to 1 month, and the period of testing of
prostheses — to 1 week. From that time until
nowadays, 7 days is considered to be the stand-
ard period of trial wear of a prosthetic limb, and
the prosthetics time averages 30 to 40 days for
complex and atypical prosthetics.

Prosthetics technicians and doctors mobi-
lized to the active army in 1914 were urgently
recalled from the front by special decrees to as-
sist amputees. It is worth noting that this situa-
tion was repeated in 1941, when it became nec-

Fig. 5. G.A. Albrecht, A.K. Schenk, G.I. Turner, E.Yu. Osten-Saken (standing)

Puc. 5. I'A. AmsOpext, A.K. lenk, ['1. Typuep, 3.10. Ocren-Caxen (cTout)
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essary to take administrative measures to bring
prosthetics specialists back to the rear.

In 1915, the future director of the Mariinsky
shelter, H.A. Albrecht, was recalled from the
front and took up the position of junior doctor at
that time (Fig. 4). His personality in the forma-
tion and development of the Mariinsky shelter
as a scientific and practical institution is so sig-
nificant that it is difficult to overestimate.

Herman A. Albrecht was born in Pskov on
September 11, 1877, graduated in 1903. He
graduated from the Military Medical Academy
(MMA) in 1903, “recognized in the degree of a
physician with distinction” and then arrived to the
Ryazan regiment as a junior doctor. In 1904 he
was seconded to the Military Medical Academy
as an assistant of the clinical military hospital.
For 10 years he had been working in the clinic
of Prof. H.I. Turner, where he acquired exten-
sive knowledge in the field of orthopedics, which
formed the basis of his further activity. In 1907,
his dissertation “About pathology and therapy
of lateral curvatures of a knee” was published,
and at the meeting of the Academy H.A. Albrecht
was awarded the degree of Doctor of Medicine.

During The World War I, Herman Aleksan-
drovich worked as chief physician of a hospital
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and head of an evacuation station on the North-
Western Front (1914-1915). After his appoint-
ment to the Mariinsky shelter in 1916, he pre-
sented a project of state reform, which envisaged
a complete reorganization of prosthetic care
for disabled warriors. H.A. Albrecht regarded
prosthetics as a special field of medicine and
technology with important state and economic
significance. He believed that the work in this
field requires cooperation of various specialists:
doctors, engineers, masters of prosthetics, who
should be trained at appropriate courses. He
also believed that it was necessary to deploy a
network of prosthetic workshops throughout the
country and to organize an experimental base
for the development of new, more advanced
prostheses [2].

The scientist did a lot for the development
of prosthetics, but he took a special interest in
the design of artificial upper limbs. He created
the first domestic samples of active prostheses
for people with amputated hands, as well as so-
called working aids. H.A. Albrecht significantly
reorganized the work of the Mariinsky shelter,
which was not only engaged in supplying disa-
bled war veterans with prostheses. At the same
time, at other medical sites (Turner Institute,

s

|
)
i

Fig. 6. Celebration of the 25th anniversary of G.A. Albrecht's activity: guests, employees of the Institute, representatives of the

authorities, 1928

Puc. 6. IIpazgaoBanue 25-netus pesitensHoctr [LA. AnpOpexTa: rocTn, paOOTHUKY HHCTUTYTA, IPEACTAaBUTEINN BIAacTH, 1928 T.
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Mariinsky shelter) numerous operations were
carried out to prepare disabled people for prost-
hetics. A great role in this process belonged to
graduates of the MMA — H.I. Turner, R.R. Vre-
den, A K. Shenk, E.Yu. Osten-Saken, M.S. Yuse-
vich, T.M. Stepanov, and many others (Fig. 5).
The events of October 1917 radically changed
the fate of the Mariinsky shelter. At the begin-
ning of 1918 it was transferred by the Soviet
authorities from the Military Department to the
People’s Commissariat of Social Welfare (Order
of the Commissar for Military Affairs No. 76
of 21.01.1918). At the same time, funds were
allocated for the purchase of prosthetic and or-
thopedic products for the supply of maimed citi-
zens of the country, a project was developed and
the necessary allocations were determined for
the organization of prosthetic-assembly, ban-
dage and shoe and orthopedic workshops [3]. In
March 1919, the Petrograd Mariinsky shelter for
supplying maimed soldiers was renamed into
the Institute for supplying maimed citizens with
prosthetic and orthopedic products, and in 1932
it became the Leningrad Research Institute of
Prosthetics (LRIP). H.A. Albrecht was appoin-
ted director of the Institute. In 1928, the 25th
anniversary of H.A. Albrecht’s scientific acti-

vity was widely celebrated. The photo of that
time depicts leading orthopedic traumatologists,
as well as representatives of the authorities, en-
gineers, prosthetists and other employees of the
Institute (Fig. 6).

H.A. Albrecht was the director of the in-
stitute until the end of his life, until 1933. He
transformed the institute into a scientific and
methodological center, personally directing the
entire organization of prosthetic practice and
training personnel in all medical fields, as well
as technical workers. Since 1922 the Institute
became the training base of the Department of
Orthopedics, Traumatology and Prosthetics of
the Leningrad Institute for Advanced Training
of Doctors. It also organized advanced training
courses for master prosthetists of various spe-
cialties.

In 1928, thanks to the efforts of H.A. Al-
brecht, a 30-bed inpatient clinical base for pros-
thetics and surgery was established. In 1932,
while Herman Alexandrovich was still alive, the
institute received a research status. The Insti-
tute established the Department of Orthopedics
and Prosthetics, which was headed by H.A. Al-
brecht. At the same time the workshops of the
Institute were reorganized into a prosthetic fac-

Fig. 7. The Leningrad Research Institute of Prosthetics staff during the war. P.I. Belousov, A.N. Vitkovskaya, V.A. Betekhtin,

representative of the Red Army, L.I. Schwindt

Puc. 7. Konnexrus JIHUUII Bo Bpems BoitHbl. 1-i1 psn, cieBa Hanpaso: [I.M. Benoycos, A.H. Burkosckas, B.A. berextuHn,
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tory. In 1935 it was separated into an independent
enterprise, and the shoe shop was reorganized in
1938 into a factory of orthopedic footwear. In the
1930s, the Institute began to disseminate know-
ledge on prosthetics in printed form. Since 1936,
instructions, methodological letters, and manuals
were published, in particular, “Practical Guide to
Prosthetic Technology” and “Instruction on the
Use of Lower Extremity Prostheses (Artificial
Legs)” compiled by Dr. S.0. Weinzweig. For the
first time, a scientific analysis of the static-dy-
namic characteristics of the hip prosthesis from
the perspective of theoretical biomechanics was
published (Albrecht H.A., 1937). The theoretical
basis for a number of studies was the work of
S.0. Weinzweig published in 1929 “About the
types of gait of a healthy person and its relation
to the gait on an artificial limb”. In 1936, the
first Russian “Guide to Prosthetic Technology”
by V.A. Betekhtin was published. In 1935, un-
der the editorship of Prof. E.Yu. Osten-Saken,
the first issue of the Institute’s works “Issues of
Prosthetics” was published [3].

In the same year, a research and development
design bureau was established to ensure profes-
sional development of new prostheses and re-
lated equipment.

The Great Patriotic War (1941-1945) did not
interrupt the scientific work of the Institute, al-
though most of the staff, including doctors and
technicians, were mobilized to the Red Army.
Leningrad was in the enemy siege. However, in
spite of the most difficult conditions amid hun-
ger, bombing and destruction, the work of the
Institute continued. The remaining employees
of the Institute — doctors B.A. Betekhtin (Di-
rector of the Institute), P.I. Belousov, A.N. Vit-
kovskaya, L.D. Shvindt and several people of
the middle and junior staff performed the work
on rendering special surgical and prosthetic aid
to the wounded (Fig. 7). During the war years,
1221 patients passed through the Institute’s hos-
pital and 915 operations were performed.

After the end of the war, due to the considerable
flow of wounded and maimed, it was necessary to
quickly restore the activities of the Institute’s pre-
existing departments. The set tasks were practical-
ly solved already in 1948. A laboratory for testing
prostheses and laboratory for researching new ma-
terials were opened. Later, departments for adults
(male and female), physical therapy and physio-
therapy departments, biomechanical and clinical
laboratories, X-ray room and, for the first time in

Russia, department for children were opened. The
leading specialists of the Institute — 1.S. Shere-
met (Director of LRIP in 1946-1948), Professors
L.E. Rukhman and M.S. Pevzner.

In the post-war years, new designs of pros-
thetic arms and legs for disabled war veterans
appeared, and the Institute’s specialists, having
experience in practical prosthetics and prosthe-
tic construction, were in dire need of scientific
confirmation of the correctness of the chosen
areas of activity and search for new solutions.
In the 1960s, groups were established for the
development of upper and lower limb prosthe-
ses and orthopedic footwear. The main direction
was the creation of highly functional, repairable
active plastic prostheses of upper limbs. This
work was headed by Dr. F.S. Vorontsov, who
was a Doctor of Technical Sciences.

In the work of clinical departments, it is
necessary to note the establishment of the first
pediatric department in Russia. L.E. Rukhman,
Head of the Children’s Clinic, made a great
contribution to this, both in practical and sci-
entific aspects. The closest assistant of Prof.
L.E. Rukhman was a doctor of the pediatric
clinic, and later — a senior researcher A.N. Vit-
kovskaya. Thanks to her initiative, the Institute
developed the scientific direction of prosthetics
for disabled children with limb defects.

In 1971, Prof. V.I. Filatov was appointed Di-
rector of LRIP. The beginning of the 1970s was
a period of increased attention to prostheses with
an external energy source (electric and pneuma-
tic drive). Under the guidance of S.F. Godunov
and his students, bone-plastic methods of lower
limb amputation with displacement of the me-
dial plantar flap taken from the foot were deve-
loped in the Department of Complex Prosthetics
for Adults. Reconstructive surgery received a
new leap. New treatment technologies have been
proposed for malformations of limb stumps. In
the rehabilitation of disabled people, the main
attention was paid to the methods of physio-
therapeutic treatment and therapeutic physical
training. In 1972, the idea of creating special
functional and aesthetic clothing as a means of
domestic and social rehabilitation of people with
physical disabilities was proposed, and in 1976
a new subdivision — a group for the creation of
functional and aesthetic clothing appeared in the
Institute under the leadership of V.M. Volkova.

In 1983, the Institute moved to a new buil-
ding at 50 Bestuzhevskaya Street. At the same
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time, the clinics of the Leningrad Research
Institute of Prosthetics (LRIP) and the Lenin-
grad Research Institute of Expertise of Working
Ability and Organization of Work for the Disab-
led (LRIEWAAVD) were merged. Candidate of
Medical Sciences A.l. Boldyrev, who had been
acting Director of the Institute of Prosthetics
until the appointment of Dr. A.N. Keyer to this
position, was appointed Chief Physician.

Since July 1983, the clinic organized ortho-
pedic departments for children (preschool and
school), prosthetic and orthopedic rehabilita-
tion departments for adults and complex hand
prosthetics. Prosthetics were performed both at
the Leningrad Prosthetic-Orthopedic Enterprise
and in the scientific laboratories of the Institute.
In 1983, new operating rooms, departments of
physical treatment methods, physiotherapy and
four expert departments were opened.

In the first decade after the unification of the
clinics, more than 11,000 patients were provided
with high-tech prostheses of the upper and lower
limbs. The number of reconstructive and res-
torative surgeries, especially for hand defects in
children and adults, increased dramatically, and
methods of lengthening short stumps using the
[lizarov distraction and compression apparatus
were introduced to correct limb deformities [8].
Reconstructive surgery was widely used to restore
the bearing capacity of malformed stumps of the
lower limb. In amputations at the level of the foot,
tibia, and thigh, it was proposed to apply skin
transplantation of the plantar surface of the foot
on the neurovascular bundle using microsurgery.

In 1989 there was an important event in the
life of the Institute. The country’s government
decided to industrialize the prosthetic industry.
This task was entrusted to the “Energia” Space
Corporation (RSC “Energia”).

The great experience of the Institute was in
great demand. In order to scale up the practical
application of research and practical results, a
group of Institute specialists was created, which
had direct contact with “RCC «Energia repre-
sentatives»”.

Providing rehabilitation (vocational and so-
cial) assistance to disabled people has been the
main activity of the clinic since 1990. A Reha-
bilitation Council was formed, approving reha-
bilitation programs for each patient and giving
work recommendations.

The fifth orthopedic department of surgical
training and prosthetics for disabled military

service personnel was organized in 1991 as a re-
habilitation center for soldiers-internationalists
who were injured during military operations in
the Republic of Afghanistan. O.N. Gorchaninov,
Candidate of Medical Sciences, Honored Doc-
tor of Russia, was appointed head of this depart-
ment, with Dr. K. K. Shcherbina as his scientific
Supervisor.

It should be noted that in the current condi-
tions of the special military operation in Ukraine,
the lessons and experience of the Great Patriotic
War and the Afghan campaign have never been
more in demand.

It was shown that the primary prosthetics of
warriors who underwent amputation due to mine
blast wounds should be carried out exclusively
in the conditions of a specialized hospital, and
the prosthetics itself should be implemented in
the form of therapeutic and training.

The consequences of mine blast wounds of
the limb are characterized by a significant num-
ber of stump diseases and malformations that
prevent further prosthetics. During the Great
Patriotic War at least 39% of those in need of
prosthetics had pronounced stump diseases and
malformations, during the Afghan campaign —
up to 44%. During the counter-terrorism opera-
tion in the Caucasus, at least 77% of the woun-
ded needed operative and conservative prepara-
tion of the residual limb for prosthesis [7].

Such significant number of stump diseases
and malformations is an inevitable consequence
of the severity of modern mine blast trauma and
the only correct tactic of military surgeons is to
save the wounded person’s life, and the forma-
tion of a stump suitable for prosthetics is referred
to the rehabilitation stage. It is the therapeutic
and training prosthetics that allows to determine
the necessity and volume of reconstructive in-
tervention on the stump in order to eliminate its
diseases and malformations, as well as the inter-
dependence of the stages of surgical treatment
and prosthetics.

The scientific and technical part underwent
changes at the same time. G.N. Burov, Candi-
date of Medical Sciences, was appointed De-
puty Director for Scientific and Technical Work,
who united the scientific medical and technical
parts in 1991. Seven scientific and technical de-
partments were formed, including laboratories
and sectors. New designs of upper and lower
limb prostheses were developed, orthotics was
developed, new samples of orthopedic footwear
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were created, and the technology of manufactur-
ing of receiving sleeves was improved [1].

The end of the 20th century was marked by
the merger of two institutes, which already had
a common clinic and were located in the same
building. The St. Petersburg Scientific and Prac-
tical Center for Expertise, Prosthetics and Re-
habilitation of Disabled Persons named after
H.A. Albrecht after the merger not only allowed
the institutes to retain their status and all scien-
tific directions, but also made it possible to ac-
quire a greater thematic diversity.

Doctor of medical sciences, Prof. I.V. Shve-
dovchenko became the General Director of the
Center. With arrival of Igor Vladimirovich, one
of the main directions of the clinic’s work was
defined — reconstructive surgeries for children
with congenital and acquired limb defects.

Since 1999, the clinic has been developing and
implementing measures for the development of
medical and social expert assessment of children.
In 2003, a rehabilitation center for disabled chil-
dren was opened in the old building of the Mari-
insky shelter on Bolshoy Sampsonievsky avenue.

In 2017, the St. Petersburg Scientific and
Practical Center for Medical and Social Exper-
tise, Prosthetics and Rehabilitation of Disabled
Persons named after H.A. Albrecht was trans-
formed into the Federal Scientific Center for
Rehabilitation of Disabled Persons named after
H.A. Albrecht. The Center was headed by Cor-
responding Member of the Russian Academy of
Sciences, Doctor of Medical Sciences, Professor,
Honored Scientist Gennady Nikolayevich Pono-
marenko. His arrival was marked by innovative

transformations in the Center. The task was dif-
ficult: on the one hand, to raise the prestige of
the institution to the level that has always been
inherent in the Mariinsky shelter, and on the
other hand, to develop and introduce innovative
digital technologies into rehabilitation practice,
which at the modern technical level will make
it possible to solve those tasks that are united by
the modern concept of “rehabilitation”.

The structure of the Center included the In-
stitute of Rehabilitation and Habilitation, the In-
stitute of Prosthetics and Orthotics, a clinic and
the Children’s Rehabilitation and Rehabilitation
Center for Children with Disabilities (RCCD);
later, the Institute of Early Assistance and Sup-
port and the Federal Methodological Center
were opened.

A laboratory of innovative technologies of
prosthetics and medical robotics has been es-
tablished at the Institute of Prosthetics and Or-
thotics. Among the main directions of its activi-
ties: development of technologies for individual
prosthetic and orthopedic products using addi-
tive technologies: 3D-scanning, 3D-modeling
and 3D-printing; development of remote tech-
nologies using 2D- and 3D-scanning; perfor-
ming finite element calculations of prosthetic
and orthopedic parts and assemblies in order to
simulate tests conducted in accordance with the
requirements of national and international regu-
latory and technical documentation; manufac-
turing and testing of prosthetic and orthopedic
devices (POI) samples manufactured using ad-
ditive technologies, including for patients who
have been injured as a result of mine blasts.

Fig. 8. Digital modeling of the POI: the receiving sleeve of the prosthesis, orthopedic pads, functional corset

Puc. 8. Lludposoe moxennpoanne [TION: npueMHON THIIB3EI IPOTE3a, OPTONEAMIESCKHX KOJIOJOK, (YHKIIMOHAIBHOTO KOpCceTa
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Fig. 9. Manufactured using digital technologies (3D scanning, 3D printing and computer-aided design of POI)

Puc. 9. M3zrotoBneHHbIe 1O HU(PPOBEIM TEXHOIOTUAM MeTo1oM 3D-ckaHnpoBanus, 3D-mevyaT 1 aBTOMaTU3UPOBAHHOTO MTPOEK-

tupoBanus [IOU

For the first time in the Russian Federation,
scientific and technical development and im-
plementation of a complex of innovative digital
technologies for the production of highly specific
individual prostheses and limb orthoses, corsets,
orthopedic footwear, functional and aesthetic (spe-
cial) clothing as a single technological process, in-
cluding: remote data collection with 3D-scanning
of the patient’s figure, torso, limb, limb stump;
analysis of objective biometric information; for-
mation of electronic geometric 3D models of body
segments and digital profiles of POI; 3D-printing
of POI; instrumental biomechanical assessment of
functional properties of POI (Fig. 8).

Due to the use of 3D-scanning and additive
manufacturing process, the production of POI of
the same quality as with the use of traditional plas-
ter technologies is achieved, but at the same time
the duration of their production is significantly re-
duced, the financial costs of providing patients with
POI are reduced, and the degree of satisfaction of
the population’s need for POI is increased (Fig. 9).

The clinic of the Center annually provides
specialized, including high-tech medical care
and rehabilitative treatment to 5000 patients
from 75 regions of the Russian Federation.
It is the clinical base of the Center’s research
institutes. Activities are carried out within the
framework of social policy, high-tech medical
care and compulsory medical insurance.

The Children’s Rehabilitation and Restora-
tion Center provides outpatient and inpatient
conservative treatment for children with neu-
rological pathology (including cerebral palsy)
and diseases of the musculoskeletal system
(including various forms of posture disorders,
scoliosis). An interdisciplinary center has been
established for children with autism spectrum
disorders (ASD) in order to improve the quality
of rehabilitation.

From 2017 to 2022, the Centre organized the
National Congresses “Rehabilitation — XXI
Century: Traditions and Innovations”. In June
2018, Federal Service for Supervision in Edu-
cation and Science successfully accredited the
educational activity on training in the system
of higher professional education (postgraduate
studies, residency). The results of many years
of work of the Center’s staff were summarized
in 2018 in the National Guide “Rehabilitation of
Disabled People”, written by a team of leading
specialists in various sections of comprehensive
rehabilitation of disabled people [9].

Nowadays, the Scientific Center for Re-
habilitation of Disabled Persons named after
H.A. Albrecht is the oldest and only one institu-
tion in Russia, which includes unique scientific
and practical laboratories of innovative digital
technologies of prosthetics, prosthetics and or-
thotics, a center for expert evaluation and pro-
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duction of prosthetic and orthopedic products.
The Center’s employees continue and multiply
the glorious heritage of the Mariinsky shelter
with their high professionalism and loyalty to
the age-old traditions of Russian science.
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JOINOJIHUTEJIbHAA HHO®OPMALUA

Bkiaan aBTopoB. Bcece aBTOpHI BHECHH Cy-
HIECTBEHHBIA BKJIAJ B pa3paldOTKy KOHIICTIIIHH,
MPOBEICHUE HCCIEOBAaHUS U TOATOTOBKY CTa-
ThU, MPOWIA U OJOOPHIN (PUHAIBHYIO BEPCHUIO
nepes myOnuKanue.

Kondaukrt uuTEepecoB. ABTOpHI JEKIapUpy-
IOT OTCYTCTBHME SIBHBIX U MOTEHLMAJIBbHBIX KOH-
(ITMKTOB MHTEPECOB, CBSA3AHHBIX C MyOIUKAIIH-
el HacTosIIIed CcTaThu.

HUcTounuk ¢puHaHcupoBaHus. ABTOpHI 3a-
SIBJSIIOT 00 OTCYTCTBHM BHENTHETO (PMHAHCHUPO-
BaHUS TIPU MPOBEICHUN HCCIICTOBAHNUS.
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