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ABSTRACT

The responsible stage of choosing the source of bone allografts is the process of examination and selection of the donor, which includes moral
and ethical, legal and medical aspects. The selection of potential donors should be carried out with the participation of a qualified doctor, with
a thorough collection of anamnesis, social conditions and a general medical examination. Up to 48 % of all potential donors are rejected to
collect bone in the pre-operative period; up to 22 % of the received tissues are not suitable for transplantation according to the results of further
examinations.

PURPOSE - to develop a protocol for the examination of potential living donors of bone tissue based on anamnestic, clinical, laboratory and
instrumental examinations to ensure the selection of high-quality bone material for the production of bone grafts.

MATERIALS AND METHODS. From 01.01.2016 to 01.12.2021, 640 patients for hip replacement were involved in the selection of bone tissue
donors. The following selection steps were applied: obtaining informed consent, filling in a questionnaire about the possibility of donation,
express-tests for infections and X-ray morphometric examination based on the results of radiography of the hip joints in direct projection.

RESULTS. Based on the results of the examination of potential donors, it was established that the number of patients who were excluded from
further research due to refusal to donate was 3 %, due to contraindications according to the results of filling out the questionnaire — 15 %,
according to X-ray morphometric criteria — 51 %, according to the results of laboratory examination — 2 %.

CONCLUSIONS. A protocol of examination of bone tissue donors for the production of scaffolds has been developed. It was established that
about 30 % of all examined potential donors are suitable for donation.
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The replacement of bone tissue defects is a significant problem in
traumatology and orthopedics as well as in regenerative medicine. Defi-
ciency of bone tissue occurs as a result of injuries, surgical interventions
for neoplasms and tumor-like diseases, inflammatory processes, revision
endoprosthetics, congenital malformations, etc.

The global bone graft market was valued at USD 2.91 billion in 2021
and it is expected to grow by an average of 6.2 % each year from 2022
to 2030. One of the key factors contributing to this is the increasing in-
cidence of bone and joint diseases. According to a Center for Disease
Control and Prevention (CDC) report, the global risk of hip fracture is
expected to increase by 240 % among women and 310 % among men.
These forecasts are associated with the influence of such factors as os-
teoporosis, the increase in the frequency of systemic diseases, the use of
glucocorticoids, etc. [1].
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Almost two million bone plastic surgeries are performed annually in
the world [2]. More than half a million bone graft surgeries are performed
in the United States each year, making bone grafting the second most
common tissue graft after blood transfusion [3]. Improvements in the
methods of manufacturing bone allografts over the past decades have
created an alternative to autologous bone transplantation as the only
method of replacing bone tissue, due to the ease and availability of its
application, virtually unlimited volume, the possibility of combined use
with antibacterial drugs, other regenerative technologies, etc., safety and
the absence of risks and complications associated with the collection of
autologous bone [4-6].

The responsible stage of choosing the source of allografts is the pro-
cess of examination and selection of the donor, which includes moral
and ethical, legal and medical aspects. Legal aspects of transplantation



in Ukraine are regulated by the Law of Ukraine "On the Transplantation of
Anatomical Materials to Humans" [7], which provides for the possibility of
receiving and using biological materials from living donors. Mostly, these
are patients undergoing total hip arthroplasty.

One of the biggest threats when performing allotransplantation re-
mains the possibility of transmitting infectious diseases. In order to ex-
clude donors who may pose a potential threat, standards to maximize
the quality and safety of the obtained bone scaffolds were developed by
leading European specialists [8-9].

Current operating standards of tissue banks provide for strict control
at all stages — the selection of a potential donor, the quarantine of bone
tissues and the process of their treatment. In addition, the possibility of
further control of all used allogeneic tissue samples is provided.

The selection of potential living donors is an important stage and
should be carried out with the participation of a qualified doctor, with a
thorough collection of anamnesis of infectious diseases, social conditions
and a general examination. In the UK, up to 48 % of all potential donors
are rejected even in the pre-operative period; up to 22 % of the obtained
bone tissues do not undergo further examinations [10-11].

The PURPOSE of our study was to develop a protocol of examination
of potential living donors of bone tissue based on anamnestic, clinical,
laboratory and instrumental examination methods to ensure the selection
of high-quality bone material for the production of bone grafts.

MATERIALS AND METHODS

640 patients hospitalized for hip replacement at the State Institute
of Traumatology and Orthopedics NAMS of Ukraine and Kyiv City Clini-
cal Hospital No. 12 from 01.01.2016 to 30.11.2022 were involved in the
selection of bone tissue donors. The average age of the participants at the
time of inclusion in the study was 52.5 years (from 38 to 84 years). Female
patients predominated: 370 women and 270 men, respectively. Patients
with the following diagnoses were included: dysplastic coxarthrosis —
90 patients, coxarthrosis (other) — 330 patients, femoral neck fracture -
150 patients, femoral head avascular necrosis — 70 patients (Table 1).

Table 1. Distribution of the total number of patients involved in the
study by nosology and sex.

Diagnosis Men Women Total
Primary coxarthrosis 160 170 330
Dysplastic coxarthrosis 30 60 90
Femoral neck fracture 60 90 150
Ezr;grseillshead avascular 20 50 70
Total 270 370 640

The donor examination was carried out by orthopedic doctor who has
a transplant coordinator certificate.

The first stage for further production of a bone allograft from the fe-
moral head is obtaining informed consent from a potential donor for bone
tissue collection. All potential living donors were asked to sign consent.
Without informed consent, further stages regarding the donor are inap-
propriate. After obtaining consent for donation, the next stage is obtaining
clinical data on the possibility of a person being a bone tissue donor.

Step 2 of living donor selection is the filling in a questionnaire on the
possibility of donation, developed by our group [12].

Bone tissue donor questionnaire
Name, Surname
Date of birth
Hospital, department
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Case-record No.

Diagnosis

Dear donor!

Please provide information about your health by answering "yes" or

"na" to the following questions:

Questions

1. Have you had hepatitis B or hepatitis C in the past or are
you currently suffering from hepatitis? Have you ever been
tested positive for hepatitis B or hepatitis C?

2. Have you had hepatitis A or hepatitis E during the last
2 months? Are you currently suffering from hepatitis A
or E? Do you currently have or have previously had other
liver diseases of unknown origin (chronic hepatitis, liver
cirrhosis)

3. Are you HIV positive (regardless of whether symptoms of
the disease appeared or not)?

4. Do you have an increased risk of infection with hepatitis
B or C, HIV caused by your lifestyle? (are you in the group
of risk of infection with diseases transmitted through
biological fluids; patients with hemopbhilia are also in the
group of high risk of infection)

5. Have you had contacts during the last 12 months with
persons from the risk groups of infection with diseases
transmitted through biological fluids?

6. Have you suffered from infectious diseases (for example,
coronavirus infection, malaria, toxoplasmosis, tropical
infectious diseases) that required long-term treatment,
including intensive care?

7. Have you had or are you being treated for a serious
infectious  disease  (for  example,  osteomyelitis,
toxoplasmosis, tropical infectious diseases, diseases
caused by protozoa)?

8. Have you had laboratory confirmed salmonellosis more
than once in your life?

9. Do you have or have you been treated for tuberculosis?
(You can become a donor if at least 2 years since the
recovery)

10. Have you or your relatives been diagnosed with
Creutzfeldt-Jakob disease? Do you suffer from neurological
diseases of unknown origin?

11. Have you undergone treatment or are you suffering
from cancer?

12. Have you had diabetes since childhood or insulin-
dependent diabetes for more than 10 years?

13. Have you undergone hemodialysis or plasmapheresis in
the last 6 months?

14. Do you suffer from severe neurological diseases (for
example: meningitis, encephalitis, Alzheimer's disease,
polyneuritis)?

15. Do you suffer from systemic autoimmune diseases
that may have a negative effect on donor tissue (for
example: rheumatoid arthritis, sarcoidosis, polychondritis,
ankylosing spondylitis, Reiter's syndrome, rheumatism,
lupus erythematosus, Graves' disease or myasthenia
gravis?

16. Have you had any major surgery or endoscopy
(biopsy) of the gastrointestinal tract, bronchi using flexible
instruments during the last 6 months? Have you had minor
surgery or tooth extraction in the last two weeks?

17. Have you had a blood transfusion within the last 6
months?

18. Have you ever been treated with human-derived
pituitary hormones (such as growth hormones) or had
surgery involving human or animal-derived implants (dura
mater, heart valves, or cornea)?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No
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19. Do you take any immunosuppressive drugs? Yes No

20. Have you had a tattoo or other piercing or acupuncture Yes No
of the skin during the last 6 months outside of a hospital?

21. Have you been injured by needles contaminated with
blood during the last 6 months?

22. Have you been vaccinated against rabies or received
animal serum within the last 12 months?

23. Have you been vaccinated with so-called "live vaccines"

during the last 4 weeks (measles, mumps, rubella,
poliomyelitis, typhus, cholera, yellow fever, tuberculosis)? Yes No
Have you been vaccinated against hepatitis B in the last 3

weeks?

24. Have you had an infectious disease caused by bacteria,
viruses or fungi in the last 4 weeks?

25. Have you suffered from diseases accompanied by fever
or diarrhea of unknown origin during the last 4 weeks?

26. Have you had contact with persons suffering from
infectious diseases (for example, rubella, mumps, measles) Yes No
during the past 6 months?

27. If you have ever been a blood donor, have you been
refused a donation?

28. Have you been injured after contact with stray animals
during the last 3 months?

29. Have you had intensive contact with toxic substances
during the last 2 years? If Yes, explain please.

30. Did you participate in the liquidation of the accident at

the Chernobyl nuclear power plant? Do you belong to the

1-4 categories of victims of the accident at the Chornobyl

nuclear power plant? Do you live in the Chornobyl Exclusion  Yes No
Zone due to the accident at the nuclear power plant? Have

you had a prolonged contact with ionizing radiation for

another reason?

Yes No

Yes No

Yes No

Yes No

Yes No
Yes No

Yes No

Step 3 —the analysis of X-ray morphometry of the potential living do-
nor — we determined the volume of the femoral head suitable for proces-
sing and subsequent manufacture of the graft in patients-potential donors
who passed the previous stages of selection. Patients were selected for
the next stage if more than 2/3 of the femoral head was not damaged by
a pathological process according to X-ray images. If more than 1/3 of the
femoral head was injured the potential donor was excluded from further
selection.

Step 4 —the serological examination of potential donor’s blood for HIV
infection, hepatitis B and C, syphilis was used in all patients who passed
the previous stages of selection. The chromatographic immunoassay-
based rapid test "Profitest" (New Vision Diagnostics, China) was used.
The results were interpreted according to the standard criteria (Table 2):

Table 2. Interpretation of the results of chromatographic
immunoassay-based testing of potential donors for the infections.

Two colored bands appear within
15 minutes, the test result is

@ —_ = = =
= A positive and valid. The test result
§ can be read as soon as a clear
i G G S colored band appears in the test

area (T).
@ ¢ — — _ _l . [lfthereis no colored band in the
= i - test zone and a colored band
= appears in the control zone (C),
= L R B S the test result is negative and valid.
The test result is considered
= @ ¢ invalid if a colored band is not
g im . T formed in the control zone. It is

RN S necessary to repeat the test using
[T T a new test kit.
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We apply this rapid test, because it has high sensitivity and specifi-
city: for hepatitis B (HBsAg) — sensitivity 99.5 %, specificity 100 %; for
hepatitis C — sensitivity 100 %, specificity 99 %; for HIV — sensitivity and
specificity 100 %; for syphilis — sensitivity 100 %, specificity — 99.9 %.
Itis permissible to use other chromatographic immunoassay-based tests,
provided they have the appropriate sensitivity and specificity. If there is a
positive testing result for at least one of the infections, the patient cannot
be a donor.

RESULTS AND DISCUSSION

The results of the questionnaire of potential donors of bone tissue.

The survey was conducted in patients who were indicated for hip
arthroplasty due to coxarthrosis (primary and dysplastic), femoral neck
fracture, and aseptic necrosis. Among all 640 surveyed potential donors
of femoral head, 18 patients refused to donate at the stage of obtaining
informed consent. That is, the percentage of refusals was 2.8 %.

According to the questionnaire, potential donors were excluded from
patients with systemic and endocrine diseases that negatively affect the
state of donor tissue [13-16], patients from risk groups for HIV infection,
hepatitis B and C, and syphilis, and persons who have been in contact
with toxic substances for a long time, as well as those who lived in the
Chornobyl Exclusion Zone for a long time or were liquidators of the ac-
cident at the Chornobyl Nuclear Power Plant, since long-term contact with
ionizing radiation is also a contraindication to donation [16-18].

In case of at least one "yes" answer, the patient was excluded from po-
tential donors. We received positive answers from 96 respondents, which
was 15 % of the total number of potential donors. That is, 546 patients
were admitted to the next stage.

The results of X-ray morphometric examination.

In order to assess bone tissue defects, all patients underwent radio-
graphy of the hip joints in a direct projection in the pre-operative period.
At the same time, such indicators as the shape of the femoral head, its
size, the presence of cysts, areas of aseptic necrosis, and defects were
evaluated.

The presence of cysts and zones of aseptic necrosis, even of a small
size, was considered a risk factor for further selection of donors, since in
the presence of subchondral cysts and aseptic necrosis, it is necessary
to remove the injured tissue to the zone of unchanged trabecular bone.
However, according to radiography, the volume of the changed tissue
does not always correspond to the actual defect, which may require the
removal of a larger volume of bone tissue (Fig. 1).

Fig. 1. Correlation of the image of the femoral head cyst
according to radiography (a) with the actual size of the bone
tissue lesion after surgical treatment (b).



Thus, patients with a cystic reconstruction or with aseptic necrosis of
the femoral head, who have a lesion of more than 1/3 of its volume ac-
cording to radiographs, are an exclusion criterion for potential donation,
due to the fact that when processing such a femoral head more than 50 %
of bone samples are lost for further plastic surgery. In such cases, a situa-
tion arises when the actual volume of bone tissue obtained after treatment
will be insufficient for further use as a scaffold.

There are some examples of X-ray morphometric examination of po-
tential donors of bone tissue, when patients were excluded from further
selection based on their results. In each of the cases, the exclusion crite-
rion is the presence of lesion by a pathological process of 50 % or more
of the total volume of the femoral head (Fig. 2-4).

Fig. 2. The X-ray image of a patient with hip osteoarthritis
with morphometric exclusion criteria for bone tissue
donation (the border between the normal and injured area
of the femoral head is marked with a red line).

Fig. 3. The X-ray image of a patient with right-sided aseptic
necrosis of the femoral head with morphometric exclusion
criteria for bone tissue donation (the border between the
normal and injured area of the femoral head is marked with
ared line)

Fig. 4. The X-ray image of a patient with right-sided hip
osteoarthritis with morphometric exclusion criteria for bone
tissue donation (the red line marks the border between the
normal and injured area of the femoral head)

www.transplantology.org

According to the results of X-ray morphometric selection, 327 pa-
tients were excluded from further examination, which was 51 % of the
initial cohort and almost 60 % of those potential donors of bone tissue
who were evaluated by X-rays.

Results of the selection of bone tissue donors based on laboratory
testing.

One of the biggest threats when using allogeneic bone scaffolds
remains the possibility of transmitting infectious diseases. At the same
time, not all donors are fully aware of the presence of negative factors that
can affect the quality of the received material (suffered and concomitant
diseases) or they may deliberately hide them.

In the course of the survey, 199 potential bone tissue donors, who
were selected based on the results of the first three stages, were given
a rapid tests to detect hepatitis B, hepatitis C, HIV, and syphilis, and the
following results were obtained: in 187 patients, the test was negative,
in 12 patients — positive, which was 2 % of the initial group and 6 % of
those potential donors who were screened for the presence of infections.
Among the positive results, the distribution was as follows: HIV — 1 case,
hepatitis B — 7 cases, hepatitis C — 4 cases. All these patients denied the
presence of these infections in the anamnesis. To clarify the diagnosis,
they were referred for a PCR study in the postoperative period.

Thus, the protocol of bone tissue donor selection proposed by us can
be presented as follows (Fig. 5):

Hip X-Ray
morphometric
control

Infection
screening

Donor
questionnaire

Informed

consent

Fig. 5. Scheme of selection of potential bone tissue donors.

Based on the results of the examination, 640 potential bone tissue
donors received the following results (Table 3):

Table 1. Distribution of the total number of patients involved in the
study by nosology and sex.

Excluded from further

Selaction critoria examination, patients

%, patients

Informed consent 18 2.8
Questionnaire 96 15
X-ray morphometry 327 51,1
Laboratory testing 12 1.9
Total 453 70.8

Therefore, according to the results of the examination of potential
donors of bone tissue, 187 out of 640 patients were suitable for donation,
that is, about 30 % of all examined.

Thus, the method of selecting bone tissue donors for the production
of allografts that we have developed includes stages that minimize the
risks associated with further transplantation as much as possible. How-
ever, it should be remembered that despite all the measures and conduc-
ted examinations of infectious risks, it is possible to detect only known
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pathogens. Therefore, according to the second stage of selection —filling
in the questionnaire, the risk group includes patients with degenerative
neurological diseases of unknown origin, Parkinson's disease, multiple
sclerosis, encephalitis, Alzheimer's disease, polyneuritis, etc. Tissues of
tuberculosis patients (if less than 2 years have passed since recovery),
asymptomatic salmonella carriers, patients with a history of sexually
transmitted diseases, tropical and protozoan diseases cannot be used.
The quality of donor bone tissue is negatively affected by autoimmune dis-
eases and diseases that require long-term use of hormonal and immuno-
suppressive drugs: rheumatoid arthritis, sarcoidosis, ankylosing spon-
dylitis, Reiter's syndrome, rheumatism, lupus erythematosus, thyroiditis,
diabetes, etc., which is also reflected in our questionnaire. These risk fac-
tors are reflected as exclusion criteria in other known methods [13-16].

As a separate point, we highlighted patients who had long-term ex-
posure to ionizing radiation. Twenty-four interviewed patients linked their
disease directly to the impact of ionizing radiation (accident at the Chor-
nobyl NPP). In addition, 35 patients lived or live in the territory affected
by the accident at the Chornobyl disaster, although they did not directly
associate their illness with radiation exposure. lonizing radiation causes
not only immediate biological effects, but can also lead to the occurrence
of diseases during the entire subsequent life of a person. According to the
National Academy of Medical Sciences of Ukraine, there is a significant
increase in the frequency of tumors and non-malignant diseases among
the victims of the accident at the Chornobyl NPP compared to the ge-
neral population. The rate of injury to the musculoskeletal system due to
exposure to ionizing radiation ranges from 6 to 12.3 % in different age
groups and depends on the received dose. In general, according to the
results of long-term studies, it was established that the period after the
Chornobyl disaster was marked by a significant deterioration in the health
of the participants in the liquidation of the accident at the Chornobyl NPP.
The percentage of healthy people in the 26 years after the accident at the
Chernobyl NPP decreased from 68 % in 1988 to 5.5 % in 2012 [19-20].
Considering the importance of radiological anamnesis for the selection
of bone tissue donors, the international version of our questionnaire may
contain a slightly modified question regarding the influence of this factor —
"Have you had long-term contact with ionizing radiation?".

Our proposed protocol for the selection of living bone tissue donors,
which includes patients who underwent hip arthroplasty, in addition to
traditional criteria (informed consent, infection test results, donor inter-
view results) [13-16] also takes into account X-ray morphometric criteria
determined by a direct X-ray of hip joints, namely the relationship be-
tween normal and injured bone tissue. We do not consider it appropriate
to donate if the volume of the femoral head is affected by 50 % or more.
Thus, according to the results of the evaluation of the X-ray morphometric
criterion, more than 50 % of patients were excluded from potential donors
in our study.

With regard to the next stage — the test for infections, we prefer the
rapid test, because it has several advantages over ELISA and PCR. It
allows to reduce the pre-operative period and avoid additional manipu-
lations since it is performed directly during surgery. It is economically
beneficial in comparison with the mentioned studies, at the same time, it
has a fairly high reliability. In addition, in some patients undergoing hip
arthroplasty, the femoral head is used as an autologous graft, and often
the decision is made by the surgeon directly in operating room. A rapid
test is performed only when the surgeon makes a final decision that they
will not use the femoral head as an autograft, which has an economic be-
nefit and saves the patient from additional examinations in the preop-
erative period. Examination for infections in operating room is also per-
formed in other countries [13].

Therefore, if we compare the results of the examination of patients
who are potential donors of bone tissue, the exclusion rate obtained by
us is generally the most consistent with the results of the study of our
Scottish colleagues [15]. At the same time, regarding the structure of
exclusion in our study, the largest number of patients are excluded from
further selection at the stage of X-ray morphometric examination, which
is probably due to the fact that patients in Ukraine apply for arthroplasty in
later stages of the disease (hip osteoarthritis, aseptic necrosis) compared
to other European countries.

donors are suitable for donation.

1. A protocol for the examination of bone tissue donors for the manufacture of scaffolds has been developed, which includes the following
selection steps: obtaining informed consent, filling out a questionnaire regarding the possibility of donation, conducting a rapid tests for the
infections, and X-ray morphometric examination based on the results of radiography of the hip joints in direct projection.

2. According to the results of the examination of potential bone tissue donors, it was established that the number of patients who were
excluded from further research due to refusal to donate was 3 %, due to contraindications according to the results of filling in the
questionnaire - 15 %, according to X-ray morphometric criteria - 51 %, according to the results of laboratory examination - 2 %. Thus, the
largest number of potential donors is excluded at the stage of evaluation of patients' X-ray images.

3. According to the results of the examination of potential donors of bone tissue, it was established that about 30 % of all examined potential
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BinnosiganeHum etanom BuOOpPy [Xepena KicTKOBUX a/loTPaHCMIAHTATIB € MPOLEc 0OCTEXEHHS Ta BUOOPY MPUXUTTEBOrO AOHOPA, KU
BKJIK04ae B ce6€ MOpanbHO-eTUYHI, PAaBOBI Ta MEANYHI acreKTw. Bigbip noTeHuiiHnX JOHOPIB MOBUHEH MPOBOANTUCH 3a y4acTi KBaslighiKoBa-
HOro n1ikaps, 3 PeTesibHUM 360POM aHaMHE3Y, CoLiallbHUX YMOB Ta 3araiibHOro 06CTexXeHHA. [Jo 48 % BCix MOTeHUiIHUX JOHOPIB OTPUMYIOTh
BIIMOBY J10 3a60py matepiasy Lie B nepesonepawiiHomy nepiosi, 40 22 % oTpUMaHnX TKAHUH He NiAX0AsiTb [/1 3aCTOCYBAHHA 34 Pe3y/ibTa-
Tamu MofJanbLLUMX 06CTEXEHb.

~

META. Po3pobutn MeTOANKY 06CTEXEHHS NOTEHLIHNX MPYXUTTEBUX JOHOPIB KICTKOBOI TKAHUHU HA OCHOBI AaHAMHECTUYHUX, KITIHIYHUX, N1a-
00paToOPHUX Ta IHCTPYMEHTAbHUX METOIB 00CTEXXEHHS /15 3a063MeYeHHS Bi00Py AKICHOro KicTKOBOro marepiany s BUrOTOB/IEHHS KiCT-
KOBUX TPAHCI/IAHTATIB.

MATEPIAJIN TA METOAN. Y nocnimxeHHi 3 Big6opy NOTEHUIIHNX JOHOPIB KICTKOBOI TKAHWHYM B35/M y4acTb 640 nawieHTiB 3 npuBOAY eHA0MPO-
TE3YBaHHA KyJbLLOBOro cyrnoba 3a nepiog 3 01.01.2016 no 01.12.2021 poky. bysno 3actocosaHo Taki eranu Bigoopy. 0TpuMaHHs iHgopmoBa-
HOI 3rogum, 3aMoBHEHHS ONMUTYBAlIbHUKA LLIOAO MOX/IMBOCTI JOHOPCTBA, MPOBEAEHHS TECTY HA HASIBHICTb IHGDEKLIN y NOTEHLINHOro JoHopa Ta
DPEHTrEeH-MOPGHOMETPUYHE OOCTEXEHHS 3a PE3Y/bTaTamu PEHTTeHOrPagIl KynbLLIOBUX CYr/I06iB Y NPAMI Mpoekui.

PE3YJIbTATU. 3a pe3ynbTatamy 06CTEXEHHS MNOTEHLIIHNX JOHOPIB KICTKOBOI TKAHUHM 3a PO3POBIEHUM MPOTOKO0M BCTAHOBIEHO, LU0 Killb-
KICTb MaLieHTIB, AKI OY/in BUKIIKOYEHI 3 N10Aa/bLLIOr0 JOC/IXEHHS Yepe3 BIAMOBY Bifi JOHOPCTBA CKNano 3 %, 4yepe3 npoTnoka3aHHsa 3a
pesynibTatamu 3an0BHEHHS ONMUTYBAabHUKA — 15 %, 34 PEHTIeH-MOPGHOMETPUYHUMY KpuTepiamu — 51 %, 3a pesynbratamu 1abopaTopHoro
00CTEXEHHA — 2 %.

BUCHOBKW. Po3p0671eHO KOMIIEKCHY METOANKY OOCTEXEHHS MOTEHLIIHNX NPUXUTTEBUX JOHOPIB KICTKOBOI TKAHWHY 47151 BUTOTOBJIEHHS CKa-
ongis. BetaHosneHo, Lo npugatHUMu 45 JOHOPCTBA € 61n3bKo 30 % ycix 00CTEXYBAHNX NALIEHTIB.

KJTHOY0BI CJ10BA: pereHepatuBHi TeXHOJOrIi; KICTKOBA M1ACTNKA, CKaghoAn,; anoTpaHCnnaHTalis KicTKOBOI TKAHUHU
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