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Intermediary Multicentric Prospective and Comparative
Analysis of 435 Mobile Bearing Total Knee Arthroplasties
of Ultra Congruent Stabilization Mechanism Versus Peg
and Cam Stabilization Mechanism. A Point-in-Time
Analysis of the Orthowave™6 Database

Dr JM Durand', Dr P Viale', Pr P Massin?, Dr JL Cotte* and Dr C Jardin’

Introduction

The Rolflex TONIC total knee implant was launched
in early 2016. It is a cruciate sacrificing design and of-
fers a choice of 2 cruciate substituting mechanism ac-
cording to the UC (Ultra-Congruent) concept or to the
PS (Postero-stabilisation with peg and cam) concept.
The PS choice can be associated to a fixed tibial bear-
ing or to a mobile tibial bearing, while the UC choice
can only be associated to a mobile tibial bearing. The
international use of UC total knee prosthesis is low: ac-
cording to the 2019 AJRR report the UC variant was up
at 4.5% of use in 2018, while the PS variant accounted
for the largest frequency of use at 51.6%. The second
most used type of TKA was the cruciate retaining (CR)
variant at 43.8% of use. There is currently no CR vari-
ant in the Rolflex TONIC portfolio.

In order to inform of any differences in terms of
etiology, indications, patient profile, surgical choices,
and clinical and functional performance between the
PS and the UC cruciate substituting mechanisms, this
document will analyze only the mobile bearing vari-
ants of the Roflex TONIC UC and PS. The patients im-
planted with Fixed bearing PS will not be included in
this analysis.

A prospective clinical follow-up of the Rolflex TON-
IC has been organized by the sponsor (Evolutis, Brien-
non, France) to evaluate the safety and performance of
this new device. This study includes the implants used
since June 2016 and up to December 2018. The study
design will review the patients at 2, 5 and 10 years of
follow-up. At the date of this intermediary report, the
2 years review is not yet terminated. The 2 years report
is expected for early 2021 when all patients included
will show more than 2 years of FU. Therefore, this in-
termediary analysis should only be viewed as a security
control analysis in search for any anticipated deviation

'Hopital Privé Guillaume de Varye, Saint-Doulchard, France
“Clinique Hartmann, Neuilly, France

SPolyclinique Sainte-Marguerite, Auxerre, France

#Clinique des Ormeaux, Le Havre, France

in the expected results. The average length of follow-up
will remain short until all patients will be reviewed at 2
years of minimal FU, yet it will evidence if any short or
mid-term complication occurred, and how good is the
recovery of the patients estimated through an IKS and
an OXFORD scores.

Patients

Between June 2016 and December 2018, the
5 evaluators operating in 4 orthopaedic centers, have
recorded 435 total knee prosthesis (412 patients) with
a mobile bearing in the Orthowave™6 database. The
patients were admitted for primary surgery in 99.5% of
the cases, and for revision in 0.5% (4 cases). The mean
age of the patients at operation time was 74.5, and
when comparing the PS versus the UC group, there is
an extremely significant difference for age between
the 2 groups: 79.1 for the PS group versus 70 for the
UC group (PS Group mean Age 79.12 (38 -> 94), stan-
dard deviation 6.45, UC Group mean Age 70.02 (48 ->
89), standard deviation 7.43, Test Student-Fischer (1):
-13.049, p value: 1.620909e-35 (+++) : p < 0,001:
extremely significant difference between groups).

The etiology was rather conventional with 95.8% of
arthritis, 1.9% of necrosis, 0.9% of revision, 0.7% of in-
flammatory arthritis, and 0.7% of post-trauma sequalae.

The patients were ASA 1 in 10.05% of the cases, ASA
2 in 56.44%, and ASA 3 in 35.51%. There was no ASA 4
or 5 in the group.

There were 58.3% of female patients versus 41.7%
of males, with average size of 163.8cm (140-195) and
weight at 80.6kg (41-134), resulting in 2 BMI at 30.0
(16.4-50.4). 16.3% of the patients were classified “nor-
mal”, 37.7% with a “slight” obesity, 40.7% with a “medi-
um” obesity, and 5.3% with a “severe” obesity. And the
comparison of the 2 groups show a highly significant
difference of BMI between the PS and the UC group: PS
Group mean BMI at 29.3 ((20 -> 45.2) standard devia-
tion 5.08) versus UC group mean BMI at 30.77 ((16.4
->50.47) standard deviation 5.56).
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Methodology

The data presented in this document have been
extracted from a Monitored Data Base (MDB) hosted
in the Orthowave™6 database, and analyzed on April
15, 2020. Orthowave™6 is dedicated to the recording,
protection, and analysis of clinical and functional fol-
low-up data of hip and knee arthroplasty procedures.
Any participation of an evaluation center in the data-
base requires the purchasing of a license and the use
of dedicated access codes.

The data is recorded by each evaluator on his own
Orthowave™6 account, and is later transferred to the
MBD database which is accessible to the sponsor of
the study (Evolutis). The data accessible through the
MDB is fully confidential and compliant with all Eu-
ropean regulations for medical research. The sponsor
has no access to the personal data of the patients, and
cannot modify the patient files.

The personal recorded data is limited to the gen-
der, the size and the height of the patient, and his(her)
birth date. The information related to the surgery in-
clude the date of surgery, the description of the im-
plants used, the duration of surgery, the ASA score of
the patient. Complications are recorded at any delay
of occurrence from intra-operative to late complica-
tion. Revisions are recorded through the modification
of the status of the patient in the study. And finally, the
patient is physically evaluated through an IKS score,
and is asked to answer a PROM (Oxford) score at each
of the post-operative evaluation.

The IKS score was developed in 2011 by the Knee
Society in order to evaluate the results of the total
knee arthroplasties on the basis of objective clinical
data and the function of the knee, but also on the ex-
pectations and on the satisfaction of the patients. The
score ranks on a total of 200 including 100 for the
knee score and 100 for the function score. A 200 score
indicates a perfect knee.

The Oxford Knee Score is a patient self-completion
PRO (Patient Reported Outcomes) containing 12 ques-
tions on activities of daily living. The OKS has been de-
veloped and validated specifically to assess function and
pain after TKR. The Oxford score rank between 12 and
60. The lower the score, the better are the results of the
assessed knee: 12= perfect knee, 60 = fully disabled knee.

Orthowave™6 include a statistic calculation mod-
ulus that enables to calculate descriptive data of the
studied population, make group comparison statistics,
and calculate a Kaplan-Meier survival curve.

Implants

All bearings were mobile. For the Rolflex TONIC
knee, the mobile bearing tibial baseplate is identical

for PS or for UC use. The femoral condyles and the
polyethylene insert are both PS or UC depending on
the choice of stabilization mechanism, but in both
cases the size of the insert is equal to the size of the
condyles.

In this analysis the PS to UC ratio was 51 to 49%.
Concerning the fixation mode of both the femoral
condyles and the tibial baseplates, both groups have
a larger share of cementless fixations (Condyles:
64.4% for the PS vs 77.5% for the UC, Tibial baseplate
06.5% for the PS vs 78.4% for the UC), but the statis-
tical comparison of the groups show an extremely
significant difference between the groups (Con-
dyles: Pearson (kbi2): 51.863, p value: 3.203033e-
11 (+++), Tibial baseplate: Pearson (khi2), p value:
1.921669e-10 (+++): 48.21, p < 0,001: extremely
significant difference), meaning that the use if ce-
mentless components is significantly more frequent
in the UC variant.

A patellar resurfacing was associated in 93.8% of
the cases and not resurfaced in only 6.2% of the cases.

In mobile bearing Rolflex TONIC total knee arthro-
plasties, the polyethylene inserts are of the same size
as the size of the femoral condyles. This sizing meth-
od enables the best congruency possible between the
condyles and the insert to the benefit of stability, ki-
nematics and wear. The only possible adaptation is on
the selection of the thickness of the insert.

In this analysis, the 10mm (minimal thickness)
inserts have been used in 56.4% of the surgeries, the
12.5mm in 34.9%, and the 15mm in 8.7%. No insert
of 18mm of thickness has been used. The compari-
son of insert thickness use between groups is highly
significant: in the PS group, 61.6% of the inserts
used are of 10mm, 34.2% are of 12.5mm, and only
4.1% are of 15mm. In the IC group, the comparative
frequencies are respectively 50.5%, 35.6% and 13.4%.
The statistical comparison demonstrates a highly
significant difference between the PS and the UC
(chart and table 1).

Results

371 patients had been evaluated with an IKS ques-
tionnaire at a mean 10.4 months after surgery (1.5 -
37.4). Of which 125 patients had been evaluated at a
minimum of 12 months.

The IKS score for the full group was at a mean
172.2 ((64-200) standard deviation 26.01) including
a knee score at 91.3 ((39-100) standard deviation
10.27), and a function score at 80.8 ((0-100) stan-
dard deviation 20.02).

For the 125 patients with more than 12 months of
Follow-up, the IKS score was at a mean 182.3 (108 ->
200) standard deviation: 20.28.
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Analysis variable [|nsert thickness |
|:§] Bar chart _ y Stack chart ¢ _ ) Mosaic plot

Group 1

Samples : 219/601

AND Date d'intervention <= 2018-12-31 -
AND  Femoral component = ROLFLEX TONIC -
PS
v
Group 2 Samples : 208/601
AND Date d'intervention <= 2018-12-31 ~ -
AND Femoral component = ROLFLEX TONIC - 5
uc Q
O
S
Insert thickness Count 9% Count %
10 0 0 1 0.48
10mm 135 61.64 105 50.48
12.5mm 75 34.25 74 35.58
15mm 9 4.11 28 13.46

4

Pearson (khi2): 14.24

Degrees of freedom: 3

P-value: 0.002596575 (++)

p < 0,01 : highly significant difference according to the two
studied groups (++)

Distribution of Insert thickness

Insert thickness

Table 1 and chart: comparative distribution of the thickness of the polyethylene inserts used for the PS
versus the UC varianis of the Rolflex TONIC

When compared between PS and UC group, the
IKS score difference is very highly significant: PS
Group at mean value 167.54 (80 -> 200) sd 26.01
versus UC Group at mean value 177.15 (64 -> 200) sd
25.14. The student -Fischer test (t) is calculated 3.615
with a P-value at 0.0003419222 (+++), demonstrat-
ing a very highly significant difference according to
the two studied groups (p < 0,001), and meaning that
the knee and function results for the UC patients are
significantly better than for the PS patients.

There were less patients to answer the Oxford ques-
tionnaire but at a longer follow-up: 157 patients at
15.5 months of average FU. The mean OXFORD score
for the full group is at 18 (12-36) sd 4.47. (Reminder,
the Oxford score is rated on a total of 60, and the low-
er the score the better the resultsof the assessed knee:
12= perfect knee, 60 = fully disabled knee).

Again, when compared between PS and UC groups,
the difference is significant: PS Group mean value at
18.64 (12 -> 36) standard deviation 4.91 versus UC
group mean value at 17.13 (12 -> 29) standard devia-
tion 3.66. The Student-Fischer test (t) at -2.116 and with
P-value 0.03595311 (+) demonstrate a significant dif-
ference according to the two studied groups (p < 0,05).

Twenty-five (25) complications at each step of the
implants use (3 intra-operative, 17 early or 5 late-
follow-up) have been recorded. The complete list of
complications at each stage of follow-up is listed in
table 2 below. This list includes also the cases that have
been revised:

The analysis of the status of the patients indicates
that 2 patients (0.5%) died, and 3 patients (0.7%) have
been lost to follow-up including 2 that had been eval-
uated at 17 and 19 months after surgery.

The Lost-to-follow-up patients are patients that are
identified and have been contacted, but that refuse to
return for evaluation.

There have been 7 revision surgeries. The status of
each revision per type of implant is reported in the
table 3. The low number of revisions in each group
does not allow to conclude to any statistical difference
of revision rates between groups.

The reasons for revision are presented in the
table 4 below. 2 of the 3 patients lost-to follow-up
had previously been evaluated at 17 and 19 months
with very good and excellent IKS score. Among the
7 revisions (1.6%), the documentation indicates that
3 revisions occurred for cause of infection (0.7%),
and 1 for trauma (0.2%) on a defficient osteoporotic
patient, leaving 3 revisions (0.7%) analyzed as im-
plant related.

The Kaplan Meier survival analysis for Retrieval of
all type (status C1 + CT + CF + B3 + B4 + BT + BF)
shows no difference between the PS and the UC group
(Table 5), with a survival estimated at 98.4% at 3.51
years of maximal FU for the PS group (95% Confidence
Interval: 0.966-1) versus 97.8% at 3.36 years of maxi-
mal FU for the UC group (95% Confidence Interval:
0.957-1). The calculated P-value at 0.673 (NS) p>0.05
shows a not significant difference.
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Table 2.
List of complications at each stage of follow-up
. Delay — .
Period PS or UC Gender | Age Complication Revision
(months)
Intra operative (0.7%) PS 0 Male 82 Mis-introduction of the intra-femoral rod No
uc 0 Male 49  |Tibial crack next to the anterior tuberosity No
osteotomy
PS 0 Male 86 |Tibial crack occurred during the impaction of No
the implant
Early post-operative uc 3 Female 67 Knee stiffness that required a mobilization No
(3.9%) uC 4 Female 72 Knee stiffness that required a mobilization No
uc 7 Female 72 Fascia-lata syndrome treated by physiotherapy No
uc 0.7 Male 89 Rupture of the quadricipital tendon with Yes
infection requiring lavage, implant retrieval and
repair
PS 18 Female 75 Lateral neuropathy pain with fascia-lata No
syndrome that healed spontaneously
uc 4 Female 70 Secondary valgus locking of the tibial implant Yes
following lateral plateau collapse at 4 months
Revised for a cemented implant
uc 0.7 Female 62 Carential osteoporosis by bypass at 3 weeks Yes
uc 9 Male 49 Metaphyseal tibial fracture after 9 months No
treated with conservative treatment
PS 2 Male 78 Implant subsidence (revised) Yes
PS 2 Female 80 Hemarthrosis No
PS 0.7 Male 79 Infection at streptococus dysgalactiae (revised) Yes
PS 3 Female 75 Patellar dislocation: repair of the medial tendon No
PS 6 Female 71 Crepitus of a non-resurfaced patella No
uc 11 Female 69 Patellar tendinopathy No
uc 1 Female 64 Skin necrosis with exposure of implants No
requiring amputation of the thigh
PS 3 Female 86 Cicatricial scarring No
PS 6 Female 79 Progressive chondromalacia patellar pain on a No
non-resurfaced patella requiring a secondary
patellar replacement
Late post-operative uc 21 Male 67 Revision of the prosthesis for absence of Yes
(1.15%) fixation of the tibial component
PS 15 Female 82 Crepitus of a non-resurfaced patella No
PS Female 289 Saphenous nerve syndrome No
PS 18 Male 85 Hematogenous staphylococus lugdunensis Yes
infection
PS 21 Female 84 Patellar crepitus and quadricipital tendinopathy No

The Kaplan Meier survival analysis for Implant related
revision (C1 + CT) also shows no significant difference
between the PS and UC groups (Table 6) although no Cl1,
CF or CT status was attached to the PS group. But since
only 2 implant related failures were recorded within the
UC group, the number is not significant enough to cal-
culate a statistical difference. For the PS group the sut-
vival estimate is 100% at 3.51 years of maximal FU versus
98.9% at 3.36 years of maximal FU for the UC group (95%

Confidence Interval: 0.974-1). The calculated P-value at
0.155 (NS) p>0.05 shows a not significant difference.

For the full group, the Kaplan Meier analysis for
Retrieval of all type (status C1 + CT + CF + B3 + B4
+ BT + BF) calculates a survival rate at 98.3% (95%
Confidence Interval: 0.97-0.995) at 3.54 years of maxi-
mal FU (Table 7), while when restricted to the Implant
related failures, the survival rate is at 99.5% (95% Con-
fidence Interval: 0.988-1) (Table 8).
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Table 3.
Status and frequency of patient per variant of implant
Status PS uc
Number % Number %
A: on file 216 97.3 207 97.18
B1: Lost to Follow-up 1 0.45 2 0.94
B2: Dead 2 0.9 0 0
B3: Retrieval (infection/not implant related) 2 0.9 1 0.47
B4: Retrieval (trauma/not implant related) 0 0 1 0.47
B5: Out of study 0 0 0 0
BF: Femoral retrieval (not implant related) 0 0 0 0
BT: Tibial retreival (not implant related) 1 0.45 0 0
C1: Failure (retrieval) 0 0 1 0.47
C2: Failure (clinical) 0 0 0 0
C3: Failure (radiological) 0 0 0 0
CF: Femoral failure (implant related) 0 0 0 0
CT: Tibial failure 0 0 1 0.47
Table 4.
Details of status for each patient excluded of the study
Patient Surgery
Number Status date Femur Surgeon |Lasteval |Comments
000462664445 |Lost to FU 09/06/2016 | ROLFLEX |JLC 30/01/2018 |Female Medium obesity 77 yo Refuses to return IKS 189 at 19
TONIC UC mois
000462705940 |Lost to FU 16/06/2016 | ROLFLEX |JLC 13/12/2017 |Female 65 yo Refuses to answer IKS at 200 at 17 months
TONIC UC
001131883992 |Lost to FU 04/06/2016 | ROLFLEX [PV 04/06/2016 |Female Medium obesity 83 yo Never evaluated
TONIC PS
001133052915 |[Deceased 26/04/2018 | ROLFLEX |JMD 10/08/2018
TONIC PS
001133106203 |Deceased 14/12/2018 | ROLFLEX |PV 14/12/2018
TONIC PS
001132625441 (B3 retrieval 10/10/2016 | ROLFLEX |JMD 01/09/2017 |Male Mild obesity 79 yo Arthroscopic lavage at 1 month Evidence
(infection/not imp. TONIC PS of streptococus dysgalactiae Negative evolution Removal of
related) implants
001182663780 |B3 retrieval 18/03/2017 | ROLFLEX |PM 18/03/2017 |Female Normal weight 64 yo Skin necrosis with exposure of
(infection/not imp. TONIC UC implants at 1 month Thigh amputation
related)
001132627337 |B3 retrieval 22/12/2016 | ROLFLEX |JMD 19/04/2019 |Male Medium obesity 85 yo Hematogenous staphylococus
(infection/not imp. TONIC PS lugdunensis infection at 18 months
related)
001132105519 |B4 retrieval 01/02/2018 | ROLFLEX |JMD 22/02/2018 |Female Medium obesity 62 yo Carential osteoporosis by bypass
(trauma./not imp. TONIC UC at 3 weeks
related)
001132286867 |BT tibial retrieval (not | 15/06/2018 | ROLFLEX | PV 31/08/2018 |Male Medium obesity 78 yo Subsidence at 2 months
imp. related) TONIC PS
001132126705 |CA1 failure (retrieval) 27/11/2017 | ROLFLEX |JMD 09/08/2018 |Female Medium obesity 70 yo Secondary valgus locking of tibial
TONIC UC implant following lateral plateau collapse at 4 months Revision at
10 months for a cemented Revision implant
001132644336 |CT tibial failure 16/01/2017 | ROLFLEX |JMD 26/05/2017 |Male Mild obesity 67 yo Revised at 21 months for absence of
TONIC UC fixation of the tibial component confirmed in July 20818
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Analysis  Related to both components v

Kaplan-Meier Survival Analysis
End Point C1+CT+CF+B3+B4+BT+BF(r P y
Sample 222
ANU  UGLE U IS VENUUIT # = £ULUsUU UL
AND Date d'intervention <= 2018-12-31
AND Femoral component = ROLFLEX TONIC
PS
Series #2 Sample 213
ANU  Udle U INervenuon  >=  Zulo-uo-ul
AND Date d'intervention <= 2018-12-31
AND Femoral component = ROLFLEX TONIC
uc
N Observed (pected
Seriel 192 3 3.56
Sene2 183 LS 3.44
Log-rank = 0.1

79
P-value: 0.673 (NS) p > 0,05 : no significant difference
\according to the two studied groups [NS)

0-0.1 0 1
0.1-0.21 222 0 1 00! 0.005 0.985 1
0.21-1.48 221 11 1 7 0.007 0.975 1
1.48 - 3.51 209 178 1 30 0.984 0.016 0.009 0.966 1
0-0.06 213 0 1 212 0.995 0.005 0.005 0.984 1
[0.06 - 0.7 212 0 1 211 0.989 0.011 0.008 0.974 1
[07-1.75 211 3 1 207 0.984 0.016 0.009 0.965 1
1.75-3.36 207 176 1 30 0.978 0.022 0.011 0.957 1

Analysis  Related to both components v

Kaplan-Meier Survival Analysis
EndPoint | C1 + CT (global failure + tibial) v P y
[N Series #1 Sample 221
AU UGLE G IS VENGUIT = ZUiU-UU UL

AND Date d'intervention <= 2018-12-31 =
AND Femoral component = ROLFLEX TONIC

PS
Y
Series #2 Sample 213
ANV UdLeE U imervenuon 2= Zulo-uo-ul
AND Date d'intervention <= 2018-12-31 =
AND Femoral component = ROLFLEX TONIC _
uc
%
N Observed Fxpected R
|Serie1 191 0 1.007
|Serie2 183 2 0.993
Log-rank = 2.03
P-value: 0.155 (NS) p > 0,05 : no significant difference
according to the two studied groups ?NS)
»
I S00EAMO
Period N° atrisk N° censored N° event
|0 -3.51 221 191 0 30
0-0.7 213 2 0 211 1 0 0 1 1
0.7 -1.75 211 3 1 207 0.994 0.006 0.006 0.984 1
1.75 - 3.36 207 176 1 30 0.989 0.011 0.008 0.974 1

Table 6 and chart: Kaplan-Meier analysis — PS vs UC group - Implant related revision (C1 + CT)
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Table 7.

Kaplan Meier analysis - Full group - Retrieval of all type (C1 + CT + CF + B3 + B4 + BT + BF)

0-0.06
0.06 - 0.1
01-021
0.21 -0.7
0.7-1.48
1.48 -1.75
1.75-3.54

435
434
433
432
429
419
412

434
433
432
429
419
412

0.998
0.995
0.993
0.99

0.988
0.985
0.983

W o No oo
o (e (e N =

0.002
0.005
0.007
0.01

0.012
0.015
0.017

0.002
0.003
0.004
0.005
0.005
0.006
0.007

0.993 1
0.988 1
0.984 1
0.981 1
0.977
0.973
0.97

Table 8.

Kaplan Meier analysis - Full group - Implant related revision (C1 + CT)

0-0.7
0.7 = iL7E
1.75-3.54

434 3 0
429 16 1
412 381 1

429 1
412 0.997
0.995

Discussion

Despite the short follow-up associated to the ana-
lyzed dataset, and the fact that the collection of data is
still under way, the comparison of the complications,
clinical results, and survival of the Rolflex TONIC PS
with the Rolflex TONIC UC is made possible thanks
to the high number of patients included by the 5 sut-
geon-evaluators since June 20106. The analysis is based
on 219 P§ implants versus 209 UC implants with an
average follow-up of 10.5 months.

The data analysis demonstrates that there are
some significant differences in the casuistic of the 2
groups: in comparison to the UC patients, the PS pa-
tients are: - Older by 9 years on average: 79.1 for the
PS group versus 70 for the UC group - Have a lower
average BMI: 29.3 for the PS group versus 30.77 for
the UC group.

The age difference is not a surprise as the UC mech-
anism is best adapted to healthier knees and efficient
quadricipital muscle moment. The UC design is also
less constrained and requires a good ligamentary sta-
tus of the knee where the PS more constrained design
provides more security in deviated knees. Some of the
participating surgeons do not adapt the stabilization
design to the profile of each patient, but others, ac-
counting for 80.9% of the full group, select the stabili-
zation mechanism of the implant according to the pa-
tient’s profile, including some isokinetic pre-operative

0.003
0.005

0.003
0.004

0.993
0.988 1

[y

measures: for Dr Jean-Marc Durand, a patient with a
quadricipital moment of less than 1.6kg/N before sut-
gery is best indicated for a PS variant of the Rolflex
TONIC knee.

The BMI difference is more surprising and is not ex-
plained by the available dataset. For the average adult
population, a BMI less than 25 indicates a “normal
weight”. When the BMI is above 25 and less than 30
the concerned population is “overweight”, and above
30, the population is “obese”. Therefore, this highly
significant difference will need to be taken into ac-
count when comparing the clinical and survival results
of the 2 groups as an increased BMI can potentially
reduce the outcomes and increase the complications.

The statistical comparison of patellar resurfacing
is not possible due to the low number of resurfaced
patellae: 6.2% within the PS group and 6.4% within the
UC group (Table 9).

But the comparative analysis provided an unex-
pected information: the proportion of polyethylene
insert thicknesses turned out to be highly significantly
different between the PS group and the UC group. In
the PS group the large majority of the cases (61.6%)
use a2 10mm thick insert: the minimal thickness avail-
able, and only 4.1% are associated with a 15mm thick
insert: the highest one available. The PS prosthesis is
more constrained than the UC prosthesis, and due to
the higher “jump distance” required to subluxate the
prosthetic joint (minimum of 14mm included in the

Frequency of patellar replacement per variant of Rolflex TONIC fae
Patellar Replacement PS Group % UCGroup |%
None 196 93.8% 190 93.6%
PE implant 13 6.2% 13 6.4%

10
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design), the PS implant can be used more securely in
some deviated primary knees and in some low stage
revisions: within the 4 Rolflex TONIC used to treat re-
vision cases in this analysis, only one was a UC type,
and was associated with a 15mm insert. The 3 oth-
ers were of PS type with one 10mm insert and two
12.5mm inserts.

In comparison the UC group used only 51% of
10mm thick inserts, 35.6% of 12.5mm inserts, and as
many as 13.4% (28 cases) of 15mm thick inserts.

The available dataset does not provide any infor-
mation to explain this statistical difference, especially
considering that both types of implant are implanted
with the exact same instrumentation set. However, it
will be highly interesting in the longer follow-up anal-
ysis to examine the possible correlation between the
increased use of thicker inserts for the UC design, and
clinical, functional or survival outcomes.

Both IKS and Oxford score comparison indicate
that the clinical and functional outcomes of the UC
group are better than the outcomes of the PS group:
IKS and Oxford of the PS Group at 167.54 and 18.64
versus IKS and Oxford of the UC Group at 177.15 and
17.13, both differences are statistically relevant. This
difference can be justified by the age difference be-
tween the 2 groups with a significant difference of
9 years on average, but can be contradicted by the BMI
difference between the 2 groups with a 1.47 point of
increased BMI for the UC group. The difference cannot
be explained by a different average follow up: the aver-
age follow-up for the PS group is 10.4 months for the
IKS and 15.9 for the Oxford, versus for the UC group
respectively 10.4 and 15.0.

The Kaplan Meier survival analysis have shown no
statistical difference between the 2 groups, would it
be for any cause of revision or for implant-related rea-
sons. For any cause of revision, the PS group survival
rate is 98.4% at 3.51 years of maximal FU versus 97.8%
at 3.36 years for the UC group. The statistical differ-
ence is not significant. And when the analysis is re-
stricted to the “implant-related” causes alone, the esti-
mate of the PS group is 100% at 3.51 years of maximal
FU versus 98.9% at 3.36 years of maximal FU for the
UC group. In the analysis also the statistical difference
is not significant.

11

Conclusion

The current analysis document is for regulatory in-
formation purpose only. It has to be considered only
as a snapshot of the clinical status of the Rolfex TONIC
mobile bearing patients at mid-way of a 2 years review
of a multicentric study. The complete results will be
available once all patients included in the study up to
December 2018 will have been evaluated at 24 months
of minimal follow-up, which is expected in semester
1 2021. This document is intended for demonstration
of the on-going study, and provides a partial view of
the clinical and functional results and an analysis of
the complications that have been recorded during the
short use of a large number of surgeries. Under this
aspect it already provides useful information regarding
the safety of use of the device.

The analysis demonstrates very good clinical and
functional performance of both variants of the Mo-
bile bearing device. At closely identical length of fol-
low-up the UC variant shows better IKS and Oxford
results, but the results of the PS variant are also very
good, especially considering that the average age of
the patients in the PS group is nearly 10 years older
than the average age of the patients in the UC group.
And in both groups, the frequency and type of com-
plications, and the survival analysis with a Kaplan-
Meier methodology show identically good results
with 0.5% of implant-related revision for the full
group at the maximal follow-up of 3.51 years (mean
FU at 10.4 months).

Logically this intermediary analysis will need to be
confirmed by the full 2 years review planned for avail-
ability in 2021. The full 2 years review will also be an
opportunity to evaluate the outcomes related to 2 spe-
cific differences that have been identified between the
PS and the UC group: the comparative thickness of the
polyethylene liners used which showed a tendency for
thicker inserts in the UC group, and the average BMI
of the patients in each group which showed that the
patients selected for a UC variant of the Rolflex TONIC
knee are more obese on average than the patients in
the PS group. Both of these statistically significant dif-
ferences will have to be assessed specifically for cor-
relation on the outcomes of the device.




Bicuuk opronepii, TpaBmaronorii ta mporesysannd, 2020, Ne 4: 12-20

VIK: 616.745.1-001.5-07/08
DOLORG/10.37647/0132-2486-2020-107-4-12-20

ITapuiaabHi YIIKOAKEHHA BEIUKOTO
I'PYAHOIO M’A32

Cmpagyn C.C., latiosuy B.B., Kyauxk FO.A., Jleckos B.I
AV “Tucmumym mpasmamonozii ma opmonedii HAMH Yipainu”, . Kuig

Pestome. llapuyiansmi YuKoOxnenna 6eauxozo 2pyoro2o m’asa (BIM) 3ycmpiuaromocs
gKpail pioxo, npome nompedyroms usuerns. Mema podomu. IIpogecmu nopieHANHULL
AHAN3 KUHIKY, Ola2HOCIMUKY MA JIKYBANHA NAUIEHMIE i3 NOBHUMU MA NADUIANGHUMU
YULKOONCEHHAMU BeUKO020 2DYOH020 M A3a. Mamepianu i memoou. [1posedero pempocnex-
MUBHULL AHAMI3 DE3YIbMAMIE ONePamueH020 ma KOHCepeamueHo20 JiKyeanHs 9 nayienmis,
axi 32008 no 2018 p. 6yau Ha aiKy8arti Y 8i00ineHHi MiKPOXIPYD2ii ma pexoncmpyKmusHo-
BIOHOBIIOBANLHOT XipYDeii 6epxnboi kityigku IV Tncmumym mpagmamonozii ma opmone-
0ii HAMH Yxpainu” (m. Kuig). Cepeoniii 6ixk X60pux i3 napuyiansrumu yurxooxcermamu BIM
cmarosus 37,4+10,8 poky (8i0 16 00 42 poxis), 8 nayicnmis 6)u 401081401 cmami ma
1 nayienmxa — xcinouoi. Tepmin cnocmepencenns 12+2,8 micaya nicis onepamugro2o aoo
KOHCEPBAMUBH020 JKY8anns. l1epesancna Kinvkicms Po3pusie 0Yaa Ompumana 1io 4ac éu-
KoHamms 8npasu wcum aexcawu” — 55,6% (5 nayienmis), na 6pycax — 22,2% (2 nayienmi,),
y nobymi — 22,2% (2 nayicumu). Pe3yromamu. Ilicis nposedenns oocmencenns: 55,6%
(5 nayienmie) ompumanit YuKOONCeH s Ha DiBHE CYXOMCULKOB0-M 4306020 nepexody II C,
33,3% (3 nayienmu) — na pigni cyxoxmcunxosoi wacmunu I D ma 11,1% (1 nayicnmxa) — na
pisni m’asa Il B 3a knacugpixayicro Cordasco 2020 p. Yei nayienmu 3anepeqyéany npuiiom
cmepoionux npenapamis 014 30inbuerHa M’ 230601 macu. Onepamuene JiKy8anHa nposoou-
2 8 mepminu 10-643 Omi nicas ompumars mpagmit. Y 2 0neposanux nayicHmie 6y 20-
CMPE YKOONCeHHA (00 8 MUNCHIB NICAA MPaemi), ma 8 3 — 3acmapini Yukooxcenus (nonao
8 muncnis nicas mpasmu). Pesynsmamu ax 3a wixanoro Quick DASH, max i 3a “Onumysans-
HUKOM CYO’EKMUBHOI OUIHKLL NAYIEHMIB 3 YULKOONCCHHAM 8EAUK020 2DYOH020 M’A3a” OYAU
He2amueHUMU 8 000X 2PYNAX Ni0 HAac NOUAMKOB020 JMKY8aHHA. depe3 Dik nicis JiKy8anns
8 2DYNi NICAAONEPAUILIHUX XEOPUX CnOCmepi2any BIOMIHHE ma 000pI pe3yremamu, 6 epyni
KOHCepBamueHo20 JUKy8anms — He3ao08inbhi. YCKaaonens nicis onepamusHux empyuars
Y epynu onepamuero20 JKY8anHa My ne giomivany. Bucnoexu. Ilapyiansii yukooncerns
BENKO20 2YOH020 M’A3G NOMPEOYOMb PemenbHili020 OUpbepeHiro8aHHA Ma 000aMKOBUX
Memoois oocmexcens. Cisunno axmuemi NnauicHmu 3 NAPYIANGHUMU YUKOONCCHHAMY 6€IU-
K020 2PyOH020 M43 NOmpedyoms onepamuerozo JKysanus. Taxe aikyeanna 3ade3neuye
BIOMIHHI Mma 000Di Pe3YbMAMU, KOHCEPBAMUBHE — 3HAYHO 2iDui Pe3yabmamu y Pi3u4Ho
AKMUBHUX J100el. TTUMAants maxmuxu JiKy8anus napyianshux yukooxcers BIM nompe-
OY10Mb NOOANBULO20 BUBMEHHSL, ) HAULOMY OOCTIONCeHHI Us NPOOSeMA HE PO32NAANACH Hepe3
MATY KINLKICb 00CIONCY8AHUX NAUIEHMIE.

Kniouoei cnoea: éenuxuii 2pyonuil m’as; napyianshi YKoOMeHHA; YULKOONCeHHS 2pyou-
HO-pebepHoi 207106KU.

Beryn

AKTYaJIBHICTb. YUIKOONCEHHA 6€AUK020 2DYOH020
Mm’a3a (BI'M) 32 MiKHApOAHOW KIacU(iKaLier0 XBOPOO
(MKX) 10-ro nepermaay Hanexarb 10 pyopuku (529.0) -
“IpaBMa M’132 Ta CyXOXWUIAL HA PiBHI IPYAHOI KIiTKN”.
VIIKO/KCHHA 3yCTPIi4atOThC PIifKO, MEPEBAKHO Y MO-
N0AUX, (Pi3NYHO AKTUBHUX JIOAEH, TOMY i HE BUHECEHI
B OKPEMHI KJIAC, K Ii€ 3pOOIEHO 3 iHIUMHU MS3AMU.
AHaJ3 JmiTeparypy Ta BIACHI CIOCTEPEKEHHA CBiUATD,
10 KiIBKICTD yIIKOpKEeHb BIM B OCTaHHI POKU aKTUBHO

12

3pOCTag, 1€ MOB'A3aHO 3i 30UIBIIEHHAM MONY/IAPHOCT]
3aHATH CHOPTOM. TpaBMa HANYACTIINE 3yCTPIYAETBCA Y
MOJIOZIUX AKTUBHUX YOJIOBiKiB BiKOM Biff 20 10 40 pOKiB.
Tak, 3apyOiKHI aBTOPU MOBIJOMIAIOTD, O YIIKOKEHHSA
BI'M nepeBaXHO BiI3HAYAIOTHCA Y CIIOPTCMEHIB, AKi 3a-
MIMAIOThCA BAKKOIO ATJIETHUKOIO, MABEPTi(PTUHIOM, J3I0-
J10, BUIBHOIO 6OPOTHOOI0, APMPECIIHIOM T4 Il YaC BU-
KOHAHHS BIIPABU “KUM Jiexaun” [1, 2].

AnaromivyHO BI'M CK1aJaeThcs 3 2 TOJOBOK: KIIOYMY-
HOT Ta IPYAUHO-pe6epHOi. O6H/BI TONTOBKU CXOJATHCS B
CYXOXXWJIOK T4 MAIOTh KPIIUICHHA HA IUIEYOBiN KICTIIi 1aTe-
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paJIbHille CYXOXKWUIA JOBIOI TOMIBKA ABOTOJIOBOIO M’A3d
1ieya. Kpirenna BIM Mae JBOILUIACTMHYACTY GYIOBY: CY-
XOXWIOK KIOYMYHOI TOJIOBKM KPIUTBHCA JIATEPAJIbHiLIE
T4 JJACTAJIBHINIE, IPYAUHO-PEOEPHA TOIOBKA — ME/Iid/IbHi-
1I€ T4 IPOKCUMabHiIe [1, 3].

[Tapuianpni ymkomkenna BIM Baxue AiarHOCTYIOTb-
¢4, TOMY TTOTPeOYIOTh OibIIOi yBaru. Ha Hamry AymKy, Le
[IOB'A3aHO 3 APXITEKTOHIKOIO M'A34 Ta CyXOXWLIA. [1ariieH-
TaM i3 MIKOTKAHVMHHUM YIIKOUKEHHAM OOOBI3KOBO Md€
BUKOHyBaTUCA Y3/I T4 MPT.

CroprcMeHaM T4 0C00aM, fKi 3aMMAIOTHCA BAKKOIO
(bisn4HOIO TIpalelo, 3 NOBHUM po3puBoM BIM i mapuyi-
ATbHUMU PO3pMBAMU OJHiET 3 ToM0BOK BI'M mokasane
OIEPATHBHE JIiKyBaHHS. Pi3Hi MeToam (iKcarii TOKA3yI0Th
Bi/IMiHHi T4 J0OPi pe3y/IbTaTH. bes onepartuBHOro JMiKyBaH-
HA Y CIIOPTCMEHIB CIIOCTEPIraeThCsA 3MEHIIEHHA CU/IN BHY-
TPIlHBOI POTALLi, STUHAHHA BIICPE/ TA IPUBEJCHHA IIeYa
(1, 2,5,9-14].

KoncepBaTuBHe JIKyBaHHA IOKA3aHE MALieHTaM i3 Iap-
[iIbHUMA 200 MOBHUMH YIIKO[DKEHHAMU HA PiBHI M3,
MALIEHTAM, SKUM HE BAKIMBHN KOCMETUYHHUI BUIJIAL,
3MEHIICHHA CHJIM MPUBEACHHA i BHYTPIMIHBOI POTALLi, Ta
XBOPUM, AKi He 6KAIOT ONIEPATUBHOIO BIpyuanns [1, 11].

[Ticia momyky JiTeparypu moAo ykompkeHHs BIM 3
BUKOpUCTAaHHAM 623 PubMed T2 Google Scholar Ta ii aHa-
i3y MU 3BEPHY/IH YBAIY, O € 6arato myomikariit i3 npu-
BOJy oBHOTO ymkoukenn Il tuny 32 Tietjen. Ilogo map-
[{aIBHUX YIIKO/DKEHD Y IUX 043aX OyJIO BUABJICHO JIILIE
2 crarri. [omyk npoBowIn CTaHOM Ha cideHb 2021 p.
34 KII0YOBMMM CloBamu: isolated tears sternocostal
head; isolated tears pectoralis major muscle; a partial tear
pectoralis major muscle, isolated pectoralis major muscle.

MeTa poGOTH - POBECTU MOPIBHSTBHUY AHATI3 KJTi-
HiKY, iarHOCTUKK T4 JIKYBAHHA MAL[{€HTIB i3 OBHUMH i
MAPIATBHUMHA YIIKO/PKEHHAMH BETUKOTO IPYAHOTO M'A34.

Marepianu i meToau

Y BigaineHni MiKpoXipyprii Ta peKOHCTPYKTUBHO-BiJI-
HOBJIIOBA/IbHOI Xipyprii Bepxuboi Kinnisku Y “ITO HAMH
Ykpaiuu” 3a nepiog 3 2003 no 2020 p. cnocrepiranocs
72 marfientTa, 3 HUX OYJI0 MPOONEPOBAHO O8 MAIEHTIB 3
yiKopKeHHamu BI'M.

Bik marfieHTiB KONMBABCA B MEKAX 16-02 POKiB T2 ¥
CepeiHhOMY CTAaHOBHB 32,60+8,3 poky. Cepes mpoorepo-
BAHUX [IEPEBAKAIN YOJOBIKU — 67 mattieHTiB (98,53%), xi-
HOK 6y10 — 1 (1,47%). Haitbinbima KinbKicTb pO3pUBiB 6y1a
OTPUMAHA IIi/j YaC BUKOHAHHA BIIPABU “KUM JIECKAUN’ —
37 nanienris (54,41%), y nobyri — 14 nauientis (20,59% ),
I/} YaC 3aHATb HA TYPHIKY — 5 nawieHTiB (7,35%), Iij yac
3QHATH Ha 6pyCax — 5 nawienTis (7,35%), pisHUMU BUJAMU
oopotsbu - 5,88% (4 nauientn), peréi — 1,47% (1 maui-
€HT), BeKOOpAuHIoM — 147% (1 nauienr), yepes Bor-
HenanbHe nopaHeHHd — 1,47% (1 mauient). V pesyibrari
AHATI3y OyAM BUABJICHI YIIKO/PKEHHA JIOMiHAHTHO! KiH-

1iBku y 5147% (35 XBOpUX), HEOMIHAHTHOT — Y 47,06%
(32 xBOpUX). JBOCTOPOHHII PO3PUB I1iJ{ YaC 3AHATD H II1-
poxux 6pycax criocrepirascs y 1,47% (1 manient). Xsopum
IPOBOAWIN OIIEPATUBHE JIKYBAHHA Y Pi3Hi TEPMiHU ITiC/IA
TpaBMH, B cepeHbOMY 195 siHiB (Biz 3 AHIB 10 60 MiCAILB).

OCHOBHOIO METOIO 11i€1 CTATTi € aHAJ3 MAPLiAIbHUAX
ymkopkeHb BIM. V Hammx nanienTiB 4acTKoBE YIIKO-
JUKEHHSA CIIOCTEPIraIoCh Y 9 YOMOBIKiB, 4 3 AKUX BiIMOBU-
JIUCh BiJj ONEPATUBHOIO JIKYBAHHSA Ta NPOJOBKUIN KOH-
CEPBATUBHE JIIKyBAHHA (TA0ML. 2).

[IpUunHOIO AK MOBHOIO, TAK i MAPILIAJIBHOIO YIIKO-
JUKEHHA OfHi€i 3 ronoBoK BI'M € mpsaMa TpaBma, gKa aCo-
L{FOEThCA 3 KOHTAKTHUMU BUIAMHU CIIOPTY (Kapare, JUKNy-
JUKITCY, GOKC, perdi ToImo), 460 4acTile Henpsama TPAaBMa,
NOB'I3aHA 3 NEPEBAHTAKCHHAM IIPU “KUMi JIEKAUM’ UK
BIIPaBaX Ha 6pycax [0]. 32 JAHUMHU HANIMX CIOCTEPEKEHb
T4 JIiTepaTypu MU HE BUABWIN NAPLIdIbHOIO YIIKOKCH-
HS KIOUYM4YHOI rojioBkd BI'M. YHIKOmKEHHST HaMJacCTiie
TPAIUIAETHCA B 3ABEPLIAIbHIN (Pa3i EKCLIEHTPUYHOIO CKO-
POYEHHH, KOMY IUIede NepedyBae B 30BHILIHIM pOTaLi Ta
PO3IMHAHHI, 4 BOJIOKHA I'PYAUHO-PEOEPHOT TONOBKY MAK-
CUMAJIBHO po3TarHeHi [1, 2, 5, 9-14].

[IpoaHaIi3yBaBIIA PETPOCIIEKTUBHO iCTOPil XBOPOO
O NauieHTiB i3 MapuiabHUMK YIIKOLKEHHAMU BI'M, mMu
BUSABUJIY, IO TPABMA NEPEBAKHO TPAIVIAIACA ITif| Yac 3a-
HATb CIIOPTOM, 4 CAME BUKOHAHHS BIIPABY “/KUM JIEKAYN”,
110 € XaPAKTEPHKM i [l TOBHOTO YIIKO/PKEHHS. [HIIa yac-
THHA TTAL[IEHTIB OTPUMAIIA YIIKO/PKEHHSA B IIOOYTi B PE3YIIb-
TaTi PI3KOr0 BAKKOIO (Di3MYHOIO HABAHTAKCHHI.

[Tizy yac 36upanHA AHAMHE3Y IIPU YIIKOUKEHHAX [1aB-
HICTIO 10 2-3 TWKHIB MAL[€HTH AK 3 HAPL{iAIbHUM YIIKO-
JUKCHHAM, TaK i 3 IIOBHUM CKAPKWINCh HA OUIb y AUIAHL
KpiruienHsa BI'M Ha 1uiedi i Me/ia/IbHilIe 110 XOAy IPYAHOTO
M3, HAOPAK i AeopMAaliio I1eda Ta IPYAHOL KIITKA 3
VIIKO/PKEHOTO OOKY, IT€MaTOMY HEPEAHBO-ME/IiATbHOI 110-
BEPXHi IUIEYd T4/a00 NEPEAHBO-TATEPATBHOI TTOBEPXHI
IPYAHO! KITKH, 3MECHIICHHS CHIM TIPUBECHHA Td BHY-
TPIMHBOI pOTALi IUIeYa, IPUIOMy 00’'€M PyXiB HE 3MEH-
1yBaBcA (puc. 1a).

Ckapry Ta KIHYHI OPOABU IPU 3aCTAPLIMX YLIKO-
JDKEHHAX BIPI3HANUCA Bif CBDKUX. Yepes 8 TIKHIB mmicia
TPAaBMU I'€MATOMA TA HAOPAK Oy/Iy BiACYTHI, Mica (isuy-
HOT'O HABAHTAKCHHSA B ICAKUX BUIIAJKAX 3'AB/IABCA HE3HA-
YHUI HAOPAK. XBOPI CKAPKWINCA Ha OUIb i ;UCKOM(OPT ¥
AUTAHLE IPOXOJUKEHHA CyxOxmwL BI'M miff yac ¢isnunnx
BIIPAaB HA M43 260 MOOYTOBOI'O HABAHTAKEHHA. [Ipnun-
HAMU 3BEPHEHHA XBOPUX 32 JOIIOMOIOIO B IIi3Hi TepMiHU
Oymu: ;UCKOM(OPT, OUIb MiJ] YAC HABAHTAKEHD Td KOCMe-
TUYHUI BUITIA IPYAHOL KIITKY, 4 came cumirToM “dropped
nipple” — onymeHHs cocka (puc. 16).

Y MOMeHT ymKoukeHHA BI'M (Ha piBHI CyxOXmIA 460
CYXOKMJIKOBO-M30BOI'O IIEPEXO/lY) BUHUKAB XAPAKTED-
HUN aKyCTUUHUI (eHomen (“Xpyckir”), 6yno BigdyrHe
pi3Ke 3HIKEHHA CUIH, AK€ XBOPi HE MOIVIA TOYHO Juce-
PEHIIIOBATU YU TO 4yepe3 Oiflb, YN 4EPE3 PO3PUB MA34.
YacTuHa XBOPHX i3 IPyIM MOBHOIO YIIKOKEHHA BIM,
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a)
Puc. 1. Burnap nanienra 3 ymkopkeHHsaM BI'M, 7 HIB Mic/1 TPABMU ITifl Y4C BIPABY “KUM JIEKAIN :
a) eKxiMO3 IepeHbOi MOBEPXHI IUI€Ua TA IPYAHOL KIITKY; 6) 3€IEHOIO CTPLIKOIO O3HAYEHO HOPMY, Y4EPBOHOIO CTPIUIKOIO
— cummroM “dropped nipple” (OnymeHHs CocKa), 61010 CTPUIKOIO — Ae(POPMALLIO IIEPEAHBOL CTIHKY MAXBOBOI JUIAHKY

0COOMMBO Ti, AKi NPUAMAIN CTEPOIAHI PENAPATH, CKAP-
KWIACA HA HE3HAYHUM OLIb YK JUCKOMMOPT Y MiCLii Kpi-
TUIEHHA CYXOXKW/UIA 32 KUIbKA JIHiB 400 THKHIB 0 PO3PUBY,
110 MOKHA BBAKATH CUMIITOMOM-TIEPE/IBICHIKOM.

[Ipu orani mapuiaabHe yIKOKEHHA IPYAUHO-pedep-
HOI TOJIOBKM TA TOTAIbHE VIIKOKCHHA KIHIYHO Maln
IPAKTUYHO OIHAKOBUY BUIIAZ, HA BiMiHY BiJl YIIKO/PKEH-
Hf KIIOYNYHOI I'OJIOBKY M'A34. [Ipy mapliiaIbHOMY YIIKO-
JUKCHHI  KJIIOYMYHOI T'OJIOBKM CIIOCTEPIraBCcs THUIIOBHI
ekximo3, npote cumiTom “‘dropped nipple” (omymieHHA
COCKa) OyB HexapakrepHuM [4]. [Ipu ormaai BifgzHAUANO-
Cf HE3HAYHE 3AMAJAHHA B IPOEKLi KII0YNYHOI TOMOBKU
BI'M, ke yepes HaOpAK OyJI0 BAKKO Bi3yali3yBaTH.

[Tanpraris € J0BOI ieBUM METOJIOM OOCTEKEHHS IPH
[IbOMY BHJy VIIKO[KCHD, IIPOTE 32 PAXYHOK BUPAKEHO-
0 60/IOBOI'O CUHAPOMY Ta HAOPAKY B KOPOTKi TEPMiHU
MiC/IA TPABMU CKOPUCTATUCA HUM IPAKTUYHO OyJIO He-
MOAIMBO. [licia 3MEHIEHH HAOPAKY Ta GOMIO0 MOKHA
OY/10 IIPOIIATIBITYBATH TIOPOKHIN KAHAT CYXOKWUILIA, KYKCY
CYXOKMJUIS 4M M'A3 Ha PiBHI I'PYAHOL KIITKU [IPU [TOBHO-
My YIIKO/pKeHHI. [Ipy masmbnanii jyid Kpamoro BiggyrTs
IPOBOJMIM TIOPIBHAHHA 3i 37j0pOBOIO CTOPOHOIO. IIpn
TIOBHOMY YIIKO/PKEHH] 060X I'OJIOBOK UiTKO IA/IbITyBAIACH
Bi/ICYTHICTb CyXOK1/IKa BI'M y KaHasii, 40ro He MOXHa CKa-
34T PO MAPLia/IbHI YITKOPKECHHA.

3a HAABHOCTI YIIKO/PKEHHA I'PYAUHO-PEOEPHOI IOMo-
BKU B KaHAJI [JIbIIYBABCA CYXOKWIOK KIIOYUYHOL IONIO-
BKH, BOJIOKHA AKOI'O HJyTh KOCO BIOPY JO MEJidJIbHOIO
KiHIIS KTIOUMII,

[Ipy yIIKO/UKECHHI KIFOYUYHOI I'OJIOBKM KaHAI CyXO-
K BIM nanbiysascs, ane 6yB IIOTOHIIEHUM i3 HAsAB-

HICTIO JIMIIE CYXOXWIKA IPYAUHO-PEOEPHOI IOIOBKY, 1O
MOIJIO BBOJMTH JIiKApA B OMaHy. [TajbIiaTopHO MU Bijuy-
BAJIV JIMITIE BOJIOKHA, SIKi F/[yTh KOCO BHHU3 710 6-7 pe6pa 1o
TIEPE/Hii TaxXBOBiN JIiHiL.

[Ipu crpo0i marienTa HapyKUTH BEIUK TPyAHI M'A31
MU CHIOCTEPIrany 3 OOKy YIIKO/PKEHHA AePOpMAILIo Ie-
PEAHBOTO MAXBUHHOIO KOHTYPY, IOPYIIEHHS AKOIO YiTKO
BUPAKEHE IIPY IIOBHOMY YIIKO/DKCHHI Ta IIPH YIITKO/DKCHH]
IPY/MHO-PEOEPHOI TONOBKY, A TIPU TPABMI KIIOUUYHO] T'O-
JIOBKU BUPQXKEHE CI1A00.

Cumnromu yiikopkeHHa BIM e 3a3Bryail Kiacu4Hu-
MU, NIPOTE YePe3 3HAYHUI HAOPAK T4 OOMIOYICTH BOHO
YaCTO JHArHOCTYEThCA AK PO3TATHEHHH, 3a0ii1 400 B Kpa-
IIIOMY BUIIAJIKY NAPLiaJIbHE YIIKO/PKCHHA M'A32 T4 JIKY-
€TbCA KOHCEPBATUBHO (XOJIOJ, CHOKIN KiHIiBKY, (DiKcaLlig
TIOB’A3KOIO0 B IIOJIOKEHHI IPUBEACHHA T4 BHYTPIIIHbOI PO-
Tl 11e4d, 3He60/OBATIbHO-IPOTU3ANAIBHI MA3i T4 Ipe-
naparu HII3IT y Tabnerosanit popmi 460 3HEO0MOBATIbHI
3aC00U y pasi HEOOXIHOCTI), IO 3HAYHO BiTEPMIHOBYE
3BEPHCHHS /111 OIIEPATUBHOIO JIKYBAHHIL.

JliA minTBEP/UKEHHA [JiarHO3y BUKOPUCTOBYBAIU [I0-
JATKOBI iHCTPYMEHTA/IbHI METO/H: Y/IBTPA3BYKOBY JIidlHOC-
UKy (Y3]1) Ta Mar"iTHO-pe3oHaHCHy ToMorpadito (MPT).

Y BUIAJKAX BiIPUBY 3 KICTKOBAM (PparMeHToM iH(pop-
MATHUBHOIO € pentreHorpadid. Ha pentrenorpamax mpo-
KCUMAJIbHOI TPETUHH I17IEYA B IBOX POCKIILTX HIKYE 6 CM
Bi/l IPOKCUMAJIBHOTO KPAIO Oy/le BU3HAYATUCDH KiCTKOBUN
(DparMeHT, 3MIIEHUI MEiaIbHO. 3MIllleHHA (DparmMeH-
T4 MEIAIbHO 3/iMCHIOEThCA perpakuiero BIM. V namiiit
IPAKTUL TAKUX YIIKO/PKEHb HE CIOCTEPIrasoch, IpoTe
TaKi piIKiCHI BUITa/IKK OIMCYIOTHCA B Jitepatypi [17].
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[Ipn ymxomkenni BIM 6e3 KiCTKOBOTO (pparmMeHTa
PEHTTEHOIPAMA € HEeiH(MOPMATUBHUM METOIOM, TOMY HA
erarli neproi MeJMYHOT 0IIOMOTI'Y 1€ VIIKO/PKEHHA 4aCTO
HE J{arHOCTYBAJIOCA.

JIOCTYIIHUM Ta IMBUAKAM iHCTPYMEHTATIBHUM METOJOM
€ Y3/, Ky MU aKTMBHO BUKOPUCTOBYEMO.

Y3[-OLiHKy CTaHy M43 IPOBOAWIM IIO3OBXKHBO i
TIONEPEYHO M'A30BUM T CYXOKWIbHUM BOJIOKHAM BiJl T10-
YATKY KPIIVIEHHA M'432 10 MiCLiA KPIIUIEHHA CYXOKIIKA Ha
IU1€4OBii KicTii. Y HopMi ipu VY3/I-ZOCIIKEHH] CYXOKH-
JIOK BUIVIAJIA€ AK TIIEPEXOICHHUIN TAX, AKUY [IEPEXOAUTD Y
M3. M'3 IpU [{bOMY JOCILJUKEHH] TPEACTABIEHU BifAJIO-
NOJiOHUMH [TONIEPEYHOCMYTACTUMY €XOT€HHUMHU JIHIAMU
— IeperopofKamMu (hi6po3HO-KUPOBOi TKAHUHU HA TilO-
€XOI'€HHOMY 'TJIi, 1[0 CTAHOBJIATH M430Bi ITy4KU. Y HOPMi
M’30Bi BOJIOKHA MOKHA [IPOCTEKUTH BiJl [IOUATKY M'32 10
MA30BO-CYyXOKUJIBHOT'O TIEPEXOAY, 1€ BOHU CKPYYYIOTHCA
11 YIBOPIOIOTD (DIOPUILAPHE CYXOKWILLA, AKE KPIUTHCA Ha
IIEYOBIN KiCTHi. JINCTATILHMIT CYXOKWIOK OL{HIOBAIA HA
piBHI GilUNITATBHOI OOPO3HU IIEYOBOI KiCTKH, /i€ CYXO-
KUI0K BI'M 1ipoxoauTh HaJj CYXOKUWIKOM JJOBIOi TOJIiBKU
JIBOTOJIOBOIO M’s132 1ieva. OLiHIOBAIN idCTa3, JTJOKAIi3a-
L{I0 YVIIKO/KEHHA (M'30B€, CYXOXUIKOBO-M'A30BHII IIe-
pexiz, CyXOXWLIA BiJl MiCIA KPIIUIEHHA 400 M€/Iia/IbHile
OIUIITATBHOT 60PO3HU), HAABHICTb CYXOKWLIA HAJl JIOB-
I'OI0 TOJIIBKOIO /IBOTOJIOBOTO M’513a TIJI€Yd, 3MillIEHHS HOTO
B OIK I'DYAHVMHY, BiICTAHb, HAABHICTb PiJUHUA HABKOJIO CY-
XOKMJUISL JOBI'Of I'OJTiBKY JIBOI'OJIOBOT'O M’$134 TIJIEY4.

BaxmBoio € Bidyanizanlig KIIOUNYHOI Ta IPYAUHO-pe-
6€EpHOI FOJIOBKK OKPEMO, TOMY 1110 X dHATOMiYHE B3d€MO-
PO3TAIIYBAHHA MOXE JJABATU XUOHY VABY IIPO LUIICHICTD
2060 YACTKOBE YIIKO/UKEHHA OfiHiel 3 ronoBok. Ha Hamy
JYMKY, OJHi€I0 3 NPUYKH Ii3HBOI'O 3BCPHEHHA IIALEHTIB
Oy710 T€, MO JiKAPi (PYHKI{OHAIBHOI JIIATHOCTUKA JOCIi-
JUKYBAIM CTaH T'OJIOBOK HE OKPEMO, 4 Bifl IJIEYOBOT KiCTKU
B OiK IPYAUHO-KIIOUMYHOTO 3WIEHYBAHHS, IO JIO3BOIAIO
TPAKTYBATU CTaH AK MapIiaJIbHE YIIKOPKCHHA OKPEMUX
T'OJIOBOK Ta IIPOBOAUTH KOHCEPBATUBHE JIIKYBAHHS.

JAK mpy MOBHOMY, TaK i IPH MaPI{iaIbHOMY YIIKO-
JDKEHHI BUABJIAIACA pifvHa B MiClLli po3puBy (remMaTo-
M2), IPOTE NPU NAPLidIbHOMY YIIKO/KEHHI 06'€M Di-
JUHY OYB [0 MEHIINM.

[Ipu ymKOLKeHHI IPyAUHO-pedepHOi roniBku BIM
npu Y3[-A0CHKEHH] B IO30BXHIN TA NONEPEYHiil
IPOEKIl Bi3yaIisyBalOCad YIIKOMKECHHA CYXOXKHU/IKA 3
J10r0 PO3BOJIOKHEHHAM T4 3MIllEHHAM MEAidIbHO, IIPU
HANPYXKEHHI M43 KYKCa CYXOXKWUIA 3MillyBaIach Me-
AianbHime. [Ipy 1bOMY BOJIOKHA KIIOUUYHOI YACTUHU
36€epiranu HuTiCHICTh HA BCbOMY IIPOTA3i Td MEPEXOANU-
JI1 Y M'30By YaCTUHY O€3 OPYIIEHHA LiTiCHOCT.

[Ipy TOBHOMY YIIKOJUKEHHI HaJl 6ilUIIITAIBHOIO 60-
PO3HOIO CIOCTEprianu BiICYTHI BOJOKHA CYXOXKHIIKA
BI'M 260 nprCyTHIO PO3BOJOKHEHY AUCTAIBHY KYKCY CY-
XOKWJIKA, IPOKCUMAJIbHA KYKCa HA PiBHI I'PYAHOI KIITKH
6e3 eeKTUBHOI €KCKYPCii, Bi3yaTi3yBasacsa reMaToMa B
MiCIIi pO3PHBY.

Jl71st yTOYHEHHS /[iarHO3Y T4 BUPIMICHHSA MMOJA/IBIIOL TAK-
TUKY JIIKyBAHHA BUKOPUCTOBYBaIM MPT-ziarnocTuxy. Jloci-
JokeHHs posoii Ha 6a3i JIY “ITO HAMH Ykpainn” anapa-
ToM Philips Achieva 1,5 T. IoC/tipKkeHHA IPOBOAWIUCH Y pe-
xumax: Coronal FSE T2FS unilateral, Axial FSE T1 unilateral,
Axial FSE T2FS unilateral, Sagittal FSE T2FS unilateral, Coronal
T1 unilateral, Axial GRE T2 unilateral Ta in.

34 I0NOMOTI'0I0 1IHOTO METOAY BUAB/IAIN PiBEHD YIIKO-
JUKEHHA (BiIPUB Bijl MiCIIA KPIIUICHHS, PO3PUB CYXOKUIKA,
M’A30BO-CYyXOKHUJIBHOT'O TIEPEXO/Y, YEPEBLA M'A32 UM Bill-
PUB Bif{ KIIOYMLLi), HAABHICTD PIAUHU, IPOBOAWIN Bi3yaili-
3110 IUTICHOCT] YM YIIKO[PKEHHA BOJIOKOH OKPEMUX T'O-
JIOBOK, VIIKOPKCHHS {HINMX CTPYKTYP, IO € BAAKIUBUM I
TNOAA/IBIIO] TAKTUKY JTiKyBaHHA. MPT-ziarnocTuka € “30mo-
TUM CTaHAapTOM” Tpy ymKopkerHi BIM [15, 16] (puc. 2).

OniHKa 3pi3iB NPOBOJWINCh B AKCiAIbHIN, KOPOHA/Ib-
Hill T CATiTaIbHil IIOIUHAX.

Jna xnacudikanii maprianrbHOro  ymkomxeHHs BI'M
Mu o6pam Kracudikanio Cordasco 2020 p. [1]. Ha namy
AYMKY, i KIaCU(IKaLig Kpale XapaKTepusye MapLiaib-
Hi YIIKO/PKEHHS, HiK 3ara/IbHONIPUIHATA KIACU(iKais 3a
Tietjen 1980 p.

OneparuBHe JKyBAHHA OY/IO IIOKA3aHE IIALi€HTAM
i3 Tunom ymxomkenns I C, D ta Il C, D, E 3a Cordasco.
BBaxaerbcd, MO HAMKPAIMIA TEPMiH U1 OLEPATUBHOIO
NiKyBaHHA — 1-2 Tvokui micaa Tpasmu [1, 12]. 3acrapini
YIIKO/KeHHA BI'M OTpeOyBan PETeIbHOL MiArOTOBKY /IO
OIEPATUBHOIO BTPYYdHHS, OUIBIIONO YaCy BTPYYAHHA T4
JIOCTATHBOI MOOLMI3ALl M'A32 71 Moro pedikcartii 10 aHa-
TOM{YHOIO PO3TAIIYBAHHA. BUKOPUCTOBYBAIU KOPOTKUIT
JEIBTOBUTHO-TPYAHUI IOCTYII 4-5 CM Y TIPOEKILil IPOXO0-
JukeHHs cyxoxuaka BIM. [Tpu nosHoMy yukozpkeHHi BITM
JIETBTOBUHO-TPYIHUI TPOMDKOK JI0OpE Bi3yaslizyBaBCs,
Ha MicIi ymKko/pkeHHs Oy rematoma. [Ipy mapriansHoMy
VIIKO/KEHH] TPYAMHO-PEOEPHOI T'ONOBKU MU HE BUAUIAIN
JEJIBTOBUTHO-TPYAHUI IPOMDKOK, /K€ KIIOYUYHA T'OJIO-
BKA 3IMIIAIACDH 111010, KIIIOUMYHY I'OJIOBKY HE BiICiKaIy,
yepes MiAMKIPHY KUPOBY KITKOBUHY OY/I0 MOKIUBO IIe-
perTy HIKYE, e 3a3BUYAll HA PiBHI IPYAHOI KIITKU BU-
ABJIAIACA TEMATOMA T4 KYKCA IPYAMHO-PEOEPHOI I'OJIOBKH.
3a JJOIIOMOIOI0 TAYKiB BijBOAMIN KIIOYMYHY rOJI0BKY BI'M
T4 JICBTOBUAHUN M'A3 IPOKCUMAIBbHO. Ilicia eBakyarif
reMaToOMH Miclie peikcariii Ha rpedeHi BETMKOro ropoka
00pOO/IAIN 0 KiCTKOBOI POCH T4 HA HAVBUILOMY i Hail-
HIDKYOMY piBHI (pikcarii BBogmIM 2 aHkepu 3 1 260 2
HATKAMH. [TiATAryBami KYKCy CYXOKMIKA Ta IPOIIMBAIN
1ioro 32 metopukoro “Illos 9 kniniku” [18] 1o Beiit mupu-
Hi, IPUBOAW/IN IUIEYE i IPOBOAWIN HOTO POTALIO Y BHY-
TpinHiv OiK. ITigTAryBany CyxOKWIOK [0 IUIEYOBOI KiCTKH
Ta (ikcyBamm. QiKcaniio nepesipaIn, BiBOAIYN IIIEUe /1O
KyTa y 45°. [IomapoBo ymuBaIu paHy 3 APEHYBAHHAM T4
HAK/IQ[A/IM ACENTUYHY OBA3KY. ITica onepatiii BEpXHIO
KiHIiBKY (DiKCYBAIN y M'AKiF OB’311i 32 TuroM Jle3o. Jlpe-
HAK BUA/IAINA HACTYIIHOTO JJHA

Yci mauieHTy npy 3BepHeHHi Ta yepe3 12 MicAwiB Imic-
J4 ONEPATUBHOIO BIPYYAHHA 3AMOBHIOBAIM IIBUJIKUIL
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Puc. 2. MPT nanienta 3 ymkomxensam BIM. V pexnmi T2 (ppoHTAIBHOT INIOMNHN HASIBHA 11114 T'ONOBKA
KIIOYNYHOL yacTuHy “C” Ta YIIKO/PKEHA IPYAMHO-PEGEPHA TOIOBKA “S”, y peXUMI “IIPUTrHiYeHHA”
HA AKCIaTbHOMY 3pi3i HAABHUY TOPOKHIN KAHAT CYXOXWIA BIM, CUHOBIT CyXOKIIUIA AOBIOi I'OMIiBKA
JIBOT'OJIOBOI'O M'A34 IlIeYa, PiiuHa (TeMATOMa) Ha MiCLli pO3pUBY

OINTYBAIBHYK MOPYIIEHHA (PYHKII PYKH, II€Yd T KUC-
i (Quick DASH) T2 “OnuTyBalbHUK CYO'€KTMBHOI OLjiH-
KU MALEHTIB 3 YIIKO/PKEHHAM BEJIUKOI'O IPYAHOIO M'A3a”
(The Score and Subjective Evaluation by Patients with for
Patients with Pectoral Muscle Injury) [12].

PesynbraTi T4 iX OGrOBOPEHHS

Mu posnozinanu ymkopkenua BIM 3a xknacugixa-
1i€10, 3anponoHoBaHow Cordasco y 2020 p., Aka npej-
CTaBJIeHA y Ta0ML. 1.

[IpoBOAMIIOCH CHIOCTEPEAKEHHA 72 MALEHTIB 3 YIIKO-
xenHam BI'M, cepen axux 12,5% (9 nauienris) maau

TMAPIaTbHE YIIKO/PKEHHA TPYMHO-PEOEPHOI T'ONOBKH,
55,6% (5 marieHTam) IPOBOMIOCH OIIEPATUBHE JIiKYBAH-
HA Td 434% (4 mauienTy) Bifl ONEPATUBHOIO JiKYBAHHA
Bi/[IMOBWJIUCD Td IIPOJOBKIIN JIIKYBAHHA KOHCEPBATUBHO.
CepepHiit BiK XBOPHX i3 apLiaIbHAM YIIKOLKEeHHAM BIM
craHoBuB 374x10,8 poxy (Big 22 10 54 pokiB). Y rpymi ma-
1i€HTIB, IKUM OYJIO IPOBEAEHO ONEPATUBHE JIIKYBAHH, CE-
pe/iHiit BiK CTaHOBYB 37,2+0,14 POKY, B Iy MATi€HTB, K
JIHKYBUIMCh KOHCEPBATUBHO — 37,75%16,1 poky, p=0,945,
0 CBiYUTH IIPO BUCOKY OAHOPIAHICTD MOPIBHIOBAHUX
rpy1. Tepmin criocrepexenHs — 12428 micard mics omne-
pauii 2460 3BepPHEHHA HA KOHCY/IBTALIIO Y IPYII KOHCEPBa-
TUBHOTO JIiKyBaHHs. [IepeBaKHA KiIbKiCTb PO3PUBIB Oyi1a
OTPUMAaHA IIifj YaC BUKOHAHHA BIIPABU “KUM JIEKAUN’ —

Tabnuya 1
Kinacu@ikania ymkoaxeHHa BEIHKOTO IpyaHOro M’a3a 3a Cordasco, 2020 p. !
Tun YKo KEeHHA KizpKicTh XBOpHX
Tun [ 3a6i11 2460 PO3TATHEHHS 0
Tom 11 A — Bil MiCIISl IPOKCUMAIBHOTO KPIiTICHHS 'OJIOBKH 0
B — BiipyB HA piBHi M'130BO1 YACTUHU 1
Pospus ofHiei 3 romoBok BIM C — Ha piBHI CYXOKUIKOBO-M'A30BOI'0 IEPEXO/Y 5
(MapUjabHE yITKO/DKCHHS) D — 14 piBHi CyXOKHIKA 3
A — BiJf MiCIIl TPOKCUMAJIBHOT'O KPiTUIEHHS 0
T 11 B — BigpuB HA piBHI M'I30BO1 YACTUHU 2
TloBHE IIKOEREHS C - Ha piBHi CYXOX(I/IJ.IKO.BO—M’}IBOBOFO IEpEXOay 11
(po3puB 060X TONOBOK) D — Ha piBHi CyXOKMIKa 50
E — BiIpuB i3 KiCTKOBUM (DPaArMEHTOM 0
YCbOoro XBopux: 72
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55,0% (5 marienTiB), Ha 6pycax — 22,2% (2 marieHTn), y
no6yTi — 22,2% (2 nauieHTy), po3MnoAiT IPeACTABIECHAN Y
Tabmn. 2. [icns obcrexenns (kiiniynamit oran, Y31, MPT)
BU3HAYEHO, MO 55,0% (5 MAIlieHTiB) OTPUMANH YIIKO-
JUKEHHA HA PiBHI CYXOXWIBHO-M'A30BOIO Iepexofy II;
33,3% (3 mauienTn) — Ha piBHi CyXOKWIbHOT yacTunu I D
Ta 11,1% (1 nmanienTtka) — Ha pisHi M'a3a II B 32 xnmacugi-
Kaniero Cordasco, 2020 p. Vei marieHTy 3anepedyiorb Ipy-
FIOM CTEPOIIHUX Npenaparis jyid 301IbIIEHHA M’A30BOi
Macy. OnepaTuBHe JIKYBAHHA [IPOBOAWIN B TEPMiHU Bif
10 10 643 JiHIB. 2 MALIEHTH MATK TOCTPE YIIKOKEHHS (JI0
8 TWXHIB) Ta 3 — 3acrapine (moHaj 8 TWXKHIB). B ycix Bu-
IAJKAX BAIOCH I0CTATHBRO MOGiTizyBat BIM T2 pedik-
CYBATH MO0 /10 MiCL{g KPIIUVICHHA B 3a/I0BUIbHOMY HATATY.
Jlo nixyBaHHA y Biminenni 32 mkanoro Quick DASH
CTaH XBOPHUX, AKUM OY/IO NIPOBEAEHO ONEPATUBHE JIKY-
BAHHS, CTAHOBUB 774%1205 6213, y THX, XTO JiKyBaBCA
KOHCEPBATHBHO, — 87,3921 6ana, p=0,087. Crau Jo-
CJLPKYBAHUX XBOPUX 32 “ONUTYBATIBHUKOM Cy0'€KTUBHO]
OL[{HKM IALEHTIB 3 YIIKOPKCHHAM BEJIMKOI'O I'PYAHOIO
M’132” 10 JKyBaHHS OpiBHIOBAB 79+10,56 Gaa y rpyr,

sIKA JTIKyBAIACs OTIEPATHBHO, 1 81,3+2,63 Gama — y rpymi 3
KOHCEPBATHBHUM JIiKyBaHHSIM, p=0,093. 32 IBOMA OTHTY-
BAIbHUKAMU I'PYIIU € OAHOPIIHUMU T4 BiITIOBiAI0T HE3a-
JIOBUIBHOMY CT4HY XBOPHX.

Yepes 12428 MicAng IOBTOPHO IPOBOAWIACH OLHKA
pesynbraris JiKyBaHHA. 32 mKanoo Quick DASH y rpyni
XBOPUX OIEPATHBHOTO JIKYBAHHSA — 14,249 55 6a/1a T2 KOH-
cepBaTHBHOTO — 69,8+6,4 6ama, p=0,00002. 32 “OnuTyBasb-
HUKOM CYO'€KTHBHO[ OL{HKM IAI€HTIB 3 YIIKO/PKEHHAM
BEJIMKOIO IPYAHOIO M'432” B TPYI OIEPATUBHOIO JIKYBAH-
HA — 118+11]1 6ama Ta KOHCEPBATUBHOIO KOHCEPBATUB-
Hill — 72,5%7,04 6a1a, p=0,00003. BignosigHo 10 pospa-
XYHKIB, HAsIBHA CTATUCTUYHO 3HAYMMA Pi3HULI TA PE3Y/Ib-
TAT KOHCEPBATUBHOTO JIKYBAHHA HE3aJOBUIbHMIM.

Haitgacrime BI'M ymkomxyeThes i 4aC BAKOHAHHSA
BIIPABU “)KMM JIEKAUU”, TIPO IO CBi/[YaTh JIaHi HAIIOTO
JOCTKEHHA, 4 TAKOXK CXOXA CTATUCTUKA, ONUCAHA B
32pyOIKHUX JpKEpEnax. Pesynbrati onepaTuBHOrO JiKy-
BAHHS 30iraloThcA 3 pesynpraramu Nathan A. Ta iH., fKi
MOBIZIOM/IAIOTD PO BiIMiHHI ITiC/IA0NEPALiiiHi pe3y/b-
Taru y 21 manieHTa 3 napriaibHUMK YIIKOKECHHAMU

Tabnuyga 2

Po3nogin manieHTiB 3 ymkop:keHHAM BI'M 32 BikOM, CTATTIO, MEXAHiI3MOM TA PiBHEM YIIKOKEHHA,
AABHICTIO TPABMH, CTOPOHOIO YPA:KEHHA T4 PE3yIbTaATAMH JiKyBaHHSA

s = = =
\ = = . =
5 g < 55 o 2 | 8|5 |EE |Es2%
g E E2S| &= SE S 25 Q;Ez SREE gzg& 53
8 al| 25 S8 | 8 SEs | A5 |Ad§ gEE8 SEZE| EE
= E|&| 2§ |23 g% 2% |z |gSg EfiE|EcEs EE
| < = = =l = = SE3 £-38 5
P (3| 7| fEZ |SE|5%°|gfiagiEf <f
[P) =] (=B~ =) 2] \¢ e ] 3]
= 28| &2 | & B = ¥ |& B |gEEt
=4 © & |CEX S
OnepaTuBHE JTiKyBaHHA
ToGyr JoMiHaHTHA
1 | x |38 (PMBOK Ha B 365 0 91 14 86 10 BinMiHHO
NPHBE/CHHA) p-
2 | 9| 42| Kmvnexan® | D |15 | TEAMBARIEL 5o 71 4 Biismo
Bripasa HepominanTHa
3 9 | 37 2 Gpycax 1D 186 p. 84 22 90 31 Jlobpe
4 | 9|27 | “Kavaexaw | IC |10 HCHONSSQHTHH 4| 8 83 4 BiisHo
5 | Y |42 | “Kumnexaun” | 11D 643 HOMIII]{SHTHQ 79 25 65 10 BigMiHHO
KoHcepBaTHBHE JiKyBaHHA
JlomiHanTHA He-
6 | 9154 [To6yr IIC | 8KoHC . 93 09 85 71 SATOBUIEHO
Bripasa JloMiHaHTHA He-
A S R R, Bpycax IC |16 koHC. . 94 75 80 05 SA1OBUIBHO
8 | | 22| “Kivaexawn | 1C |10 komc, | TFAOMIHAHTHA | g | 7 79 82 He-
B, 32JI0BIIbHO
« » JoMiHaHTHA He-
9 | 9|26 | “Kumnaexaan” | 1IC | 5KOHC . 74 01 81 72 S3LOBUTHHO
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BI'M. Ha ayb, MU HE MOXEMO MOPIBHATU PE3YIbTATH
KOHCEPBATUBHOTO JIIKYBAHHSA MAPIIiIbHUX YIIKOKEHD
BI'M i3 pesyibraTaMu iHIIMX AOCTI/UKCHDb, TOMY LIO B
APYKOBAHUX [Kepenax ix He Oy/10 BUABICHO [1].

Bucoosku

Taxum 9vHOM, mapujatbHi ymkomkenHa BIM morpe-
OYIOTb PETENBHIIOTO AU(PEPEHIIIOBAHHA T4 JJOZATKOBUX
METOA{B 00CTEKEHHA. Di3MYHO AKTUBHI MTAIIEHTH 3 MapIli-
AMbHUMA  YIIKO/pKEHHA BIM 1OTPEOYIOTh ONEPATUBHOIO
JiKyBaHHA. OnepaTvBHE JIKYBAHHA 320€3Meuye BiIMiHHi Ta
JI00Pi Pe3y/IBTATH, KOHCEPBATUBHE — 3HAYHO TipIi Pe3y/IbIa-
TN Y (DiSMMHO AKTWBHUX JIOAEI. [TNTAHHA TAKTUKY JIKyBaH-
HA NAPLATbHUX YIIKO/PKEHb BIM OTPEGYIOTh NOAAIBIIOTO
BUBUEHHS, Y HAIIOMY JJOC/I/DKEHH 1 TIPOG/IEMA He PO3IJIA-
JAT1ACh Yepe3 MaTy KiIbKICTb JOCI/PKYBAHUX TTALEHTIB.

Kokt iHTepeciB. ABTOpH 324B/IAIOTH IPO BiICYT-
HiCTb KOH(IIIKTY iHTEpECiB Iijl Yac MiArOTOBKU CTATTI.
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Strafun S.S., Haiovych V.V., Kulyk Yu.A., Lieskov V.H.

SI “Institute of Traumatology and Orthopedics of NAMS of Ukraine”, Kyiv

Summary. Partial tear of the pectoralis major muscle (PMM) is an extremely rare injury, but
it needs to be studied. Objective: to carry out a comparative analysis of the clinic, diagnosis and
treatment of patients with complete and partial tears of the PMM. Materials and Methods. A
retrospective analysis of 9 patients with partial tears of the PMM who underwent surgical and
conservative treatment at the Department of Microsurgery and Reconstructive Surgery of Up-
per Extremity of the SI ‘Institute of Traumatology and Orthopedics of NAMS of Ukraine” (Kyiv)
Sfrom 2008 to 2018 was performed. The mean age of patients with partial tear of the PMM was
37.4%10.8 years (16 to 42 years); 8 were males and 1 was female. The follow-up period after
surgical or conservative treatment was 12+2.8 montbs. The greatest number of injuries occurred
during the bench press exercises — 55.6% (5 patients); on the uneven bars — 22.2% (2 patients)
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and in everyday life — 22.2% (2 patients). Results. Follow-up examination revealed that 55.6%
(5 patients) bad injuries of tendon-muscle transition IIC, 33.3% (3 patients) — of tendon part II
D, and 11.1% (1 patient) — of muscle II B according to the Cordasco 2020 classification. All the
Dpatients deny taking steroids to increase muscle mass. Surgical treatment was performed within
10-643 days afer the injury. Two operated on patients had acute injuries (up to 8 weeks after
the trauma), and 3 bad chronic injuries (more than 8 weeks after the trauma). The results on
both the Quick DASH scale and the Subjective Evaluation of Patients with Pectoralis Major Muscle
Injuries Questionnaire were negative in both groups during initial treatment. One year after the
treatment, excellent and good results were observed in the operated on group; the conservative
group showed unsatisfactory results. We did not note any complications after surgical interven-
tions in operated on group of patients. Conclusions. Partial tears of the PMM require more
careful differentiation and additional examination methods. Physically active patients with iso-
lated tears of the PMM need surgical treatment. Such treatment gives excellent and good resulls,
while conservative treatment — unsatisfactory. Due to the small number of patients in our study,
partial PMM tears require further investigation.
Key words: pectoralis major muscle; partial tears; isolated tears.

IMapuyaabHbIe OBPEKIEHHIA OOIBIION I'PYTHOH MBIIIIIHI

Cmpagﬁyﬂ C.C., laitosuy B.B., Kynux FO.A., Jleckog B.I!

Iy HHcmumym mpamammozuu u opmoneauu HAMH Yipaumnnl”, 2. Kueg

Pesiome. [lapyuansiole nospexcoerus 00nvuioli 2pyonoi moiwyss (BIM) ecmpeuaromes
Kpatire peoxo, Ho mpedyrom u3yuenus. Lleas padomot. [Iposecmu chasHUmMenHbILL aHANU3
KAUHUKU, OUAZHOCIUKU U JICYCHUS NAYUEHINOS C NOJHBIMU U NAPUUATGHIMU 10BDEHCOeHU-
AMU OOMULOLL 2DYOHOLL MbliuLbl. Mamepuanst u memoost. [Iposedern pempocnexmusHboili
AHATUS DE3)TbMAN08 ONePaAmUBHO20 U KOHCEPBATUBHOZ0 JeueHUs 9 nayuenmos, Komopuie
¢ 2008 no 2018 2. Oblu Ha SeueHuL 6 OMOeNeHUY MUIDOXUDYP2ULL U PEKOHCIMPYKMUBHO-60C-
CIMAn0BUMenHOL Xupypeuu eepxueil konewnocmu IV “Uncmumym mpagmamonozuu u op-
moneouu HAMH Ykpaunos” (2. Kueg). Cpeonuii 603pacm 00bHbIX ¢ NAPUUATLHBIMU NOBDENC-
Oerusmu BIM cocmasun 37,4+10,8 200a (om 16 00 42 nem), 8 nayuenmos 6l Myxckozo
nona u 1 nayuenmka — xenckozo. Cpok naomooenus — 12+2,8 mecaya nocie onepamueHozo
UL KOHCEPBAMUBHO20 SieweHus. Haubonvuiee Koau4ecmeo Paspuieos 0bi10 noyHeHo 60 gpe-
MA BBIIOIHEHUA YIPANCHeHUs Jcum Jexca’ — 55,0% (5 nauyuenmos), na opyceax — 22,2%
(2 nayuenmay), 6 6oimy — 22,2% (2 nayuernma). Pegynsmamot. Ilocne nposeoertozo 00¢nedo-
BaHUs ObLIO BbIARTEHO: 55,0% (5 nayueHmos) noayHuL N0BPEIOCHUS CYXONCUNLHO-MbLULEY-
no20 nepexooa Il C, 33,3% (3 nayuernma) — cyxoncunus D u 11,1% (1 nayuenmxa) — Mot
1I B no xnaccugpuravuu Cordasco, 2020 2. Bce nayuermo, Ompuyarom npuem cmepouorsix
npenapamos 0114 YeeauMeHus MoiueHol maccol. Onepamugroe Jieuenue nposoouaocs 6 me-
yenue 10-643 OHeli ¢ Momerma nonyueHus mpagmol. Y 2 606HbLX, KOmopoim Obiaid nposede-
Ha onepauus, b 0cmpole nogpexrcoeris (00 8 Hedemb nocie MpasmoL), y 3 — Xporuveckue

bonee 8 nedenv nocne mpagmos). Pesynsmamol kax no wxane Quick DASH, max u co2nacro

Onpocruy cyosemusHoil oueriu NauueHmos ¢ NOPeIcoeHLeM 6OIbIOL 2YOHOL Mbitulb”
ObLIY OMPUUAMENBHBIMU 8 00CUX 2DYNNAX NOCTe NPOBEOeHH020 paree Jevenus. depes 200
NOCIe JIeHeHUA 6 2PYNNe NOCIeONePAUOHHBIX OONbHbIX HAOTIOOANUC OMAUNHBIE U XOPOULUE
Dpesynvmamai, 6 2DYnne KoHCepamusHo20 eweHus — Heyooanemsopumensiivie. OCIonCHeHUL
NOCe XUPYDIUUECKUX BMEULAMENICMS 8 2DYNNE ONEPAMUBHO20 JCUCHUS Mbl He OIMMEMULL.
Boi6oowt. [lapyuansible nospexcoeriis Oonbuoll PyoHoll mbliybt mpedyrom Oonee muja-
menvHoli ougppepenyuaniit t OONONHUMENbHBIX MEMO0008 UCCN008aANUSA. DUSUHECKY AKMUE-
Hble NAUUEHMbL C NAPYUATLHBIMU NOBPENCOCHUAMU DOBULOTE 2DYOHOTE MbLLULbL HYNCOAIOMCS 6
Xupypauneckom euenuu. Taxoe seuerue 00ecnewuaem omauuHble i Xopouiue pesyismanb,
KOHCePBAMUHOe — SHAUUMENIbHO XYouiue Pe3yiomamo. Y PU3Uuecky aKmuHbix 1ooetl. Bo-
npoCt: MAKMUKU JICUEHUSR NAPYUATBHBIX 1108pexcOerutl BIM mpebyrom oansheliue2o u3yue-
HUSA, 8 HAem UCCIe008aHUL 0aHHASR NPOOSeMA He PACCMAMPUBANACL 6 CEA3U C HeOObUUM
KOZUHECTNBOM UCCAICOYeMbIX NAUUCHINO.

Kmioueewie cnoea: 60nvuias 2pyonas muiiyd; Napyuanshbie nospercoenis; nospexcoe-
HUA 2DYOUHO-DebePHOLL 20106KU.
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/InHAMiKa iMYHOJIOT{YHUX IIOKA3HUKIB Y XBOPHUX
i3 IIOCTTPABMATHYHUM OCTEOMiEIITOM
T4 TPO(iIHNMH PO3NATAMH TKAHUH I'OMUIKH

Hexmapenxo H.O., Ipuyaii ML, LJoxano B.M.
AV “Tucmumym mpasmamonozii ma opmonedii HAMH Yipainu”, . Kuig

Pestome. Poooma npucesyuena 00CHIONEHHAM IMYHHO20 CIMAMYCy X60pUX i3 Nocm-
MPABMAMULHUM OCIEOMIENMOM Ma MPOPIUHUMU DOSAA0ANU MKAHUN 20MinKY. Mema
pooéomu. Ovyirnumu cman iMyHHOT CUCMEMIL ) XBOPUX 3 OCMEOMIENIMOM 20MINKU Ma OUC-
MpopiunuUMU npoyecami 6 MKAHUHAX, 00CIOUMU OUHAMIKY IMYHOIO2IMHUX NOKASHUKIE
NICAS ONEPAMUBHUX BMPYUAD (CANYBANHUX MA PEKOHCMDYKMUBHO-BIOHOBNIOBANLHUX).
Mamepianu i memoou. [1po6ederno 00CnioNceHHs cmany iMyHHoi cucmemu 52 X60pux i3
NOCMMPABMAMUYHUM OCIMEOMIENIMOM Ma MPOPIUHUMU DOSAAOAMU MKAHUH 20MINKI.
Bukopucmogysanucs kainivmi, iMyHOL02MHT mad CIMAMUCIUYHI Memoou 00CHIONCCHHS.
Pe3ynvsmamu. Busagieno 3minu 6 CUCMEME IMYHHO20 3aXUcmy ma nepebizy mpopiurux
npouecie y mranunax (Kicmrax, wxipi, m’a3ax) ypaxcenoi xinyisxu. 1ax, 6cmanoeneno
HAABHICb 3MIH IMYHHO20 CIMAMYCY: 3MeHUeHHA Kinoxocmi T-nimgpoyumis, T-xeanepis,
UUMOMOKCUMHUX T-MPOYUMIS, G MAKONC SMIHU 8 2YMOPANOHILL JAHYT IMYHHOT cucme-
MU — SHUNCCHHA DiBHA IMyHO2100Yunie M ma G ma niosuiyerms DiHa yupKymouux
IMYHHUX KOMNACKCIE. BUCHOBKMW. SMilL CUCIMEMHO20 IMYHIMem) ma Micueei mpopiuni
DOo3naoU, W0 BUABNEHT Y XBOPUX, 83AEMHO OOMANCYIOMb Nepediz Namono2iuH0z0 NPouecy

ma YCKAAOHI010Mb 1020 JKEI0alio.

Kniouoei cnoea: ocmeomicnim 20Mminiy; mpopivmi po3naou; cmar iMyHHOI CUCIEeM.

Beryn

Hapasi npodinakruka Ta IiKyBaHHA XBOPHUX i3 #OCHI-
mpasmamuunum ocmeomienimom (IITO) 3anumaeTbes
OJJHI€IO 3 AKTYaIbHUX POOJIEM TPABMATOJIOTI Ta OPTO-
eil. YIOCKOHAIECHHS TEXHIKY ONEPATUBHUX BTPYYAHb,
BIIPOBA/KEHHA OiNbIl €(DEKTUBHUX AHTU- TA ACENITUY-
HUX 32C00iB Ta 3aXO/1iB 3HU3UIH BiICOTOK IiC/IA0IEPA-
LiHUX iH(PEKUMHUX JTOKAUIBHUX YCKIAJHEHD, IIPOTE HE
JIAJIY 3MOTH OBHICTIO PO3B’A34TH 110 Ipobnemy [1, 2].

Cy4acHa CTpaTerid i TaKTUKA JiKyBAHHA TAKUX XBO-
pux nepesdayae Xipypriuty CaHaIliio BOIHUIA IHIHOTO
3ANMAJIEHHA T4 AHTUOIOTUKOTEPAILIO IIpenapaTaMu  Oax-
TEPULUAHOL Al BiAMOBIAHO O YYMIUBOCTI MiKpOOpra-
Hi3MiB [3, 4, 5, 6]. BijoMo, Mo cama TpaBMa, KOMIIOHEH-
TH XipypriqyHoro BTpy4YaHHs (AHeCTe3id 3 i apCeHAIOM
(bapMaKOJIOTiYHUX NIPENAPATIB, ONEPALLiiIHA PaHd, CTPEC,
KPOBOBTPATA) Ta AHTUOAKTEPiaIbHA TEPAILiA IPU3BOJATD
10 3HWKEHHA IMYHOIOITYHOIO 3aXUCTy OpraHismy [7, §].
[lepcucrenuia 36yHUKA, HEKPO3 TKAHWH Y BOTHMII 34-
IAJIEHHA Td OOYMOBJIEHA [IUM {HTOKCUKAILif ITi/IBUIIYIOTh
HABAHTAKCHHA HA IMYHHY CHCTEMY i BUKIMKAIOTh ITOPY-
eHHA i PyHKIiOHYBAHHA. Lle IPU3BOAUTD IO PO3BUTKY
BTOPUHHOI iMyHHOI HEJOCTATHOCTI, [0 CBOEIO YEProlo
BIUIMBAE HA nepebir Xipypriunoi iHgekuii Ta naroaoriv-
HOT'O TIPOLECY B 30Hi ypaxeHHs [9, 10).
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He MeHmMIT BIUIMB HA Xapakrep nepeodiry ta mpo-
necu penapauii y xsopux Ha I1TO Mae Tpodiunui
CTaH TKAHUH YpaXeHOI KiHIiBKM. Lleil acmexkr mpo-
O1eMH MajI0 BUCBITIEHWH y CBITOBIN JiTEpaTypi, ane
MA€ CYTTEBE 3HAYECHHA AK A/ NEPEDIry iHPEKIinHOro
IPOLIECY, TaK i U1 JOCATHEHHS PE3Y/IbTATIB MOT0 JIKY-
BaHH [11, 12].

MeTa poGOTH — OLHUTH CTaH IMyHHOI CHCTEMU
Yy XBOpHUX i3 HOCTTPABMATUYHUM OCTEOMIETITOM Ta
Tpodivanmu posnagamu (TP) y TKaHMHAX KiHIiBKH,
[POAHANI3yBATU JUHAMIKY IOKAa3HUKIB y pe3yabrari
IPOBEJCHUX CAHYBAJIbHUX Ta PEKOHCTPYKTUBHO-Biji-
HOBJIIOBAJIBHUX ONEPATUBHUX BTPY4YaHb, JOCIAUTH
3B'30K MiXK CTAHOM iMYHHOI CHUCTEMH Ta CTYIEHEM
BUPAKEHOCTI TPOPIYHUX PO3NAZIB B YPAKEHOMY CET-
MEHTi KiHI[iBKH.

Marepianu i meToau

Hamu Gynu o6CTexXEHi 52 manieHTa 3 NOCTTpaBMa-
TUYHUAM OCTEOMIETITOM KiCTOK TOMINKU 3 TPO(PIYHUMU
IOPYIIEHHAMU TKAHUH YPAKEHOI KiHIiBKY, CEPes HUX
— 41 4onoBik T2 11 xiHOK. Bik manjienris 6yB y Mexax
18-68 poxis: iz 18 10 30 pokiB — 13, 31-40 pokis — 11,
41-50 poxkiB — 8, 51-60 pokiB — 13, crapine 60 pokis — 7.
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OKpiM  3araJIbHOKIIHIYHUX Td JIOKAIBHUX O3HAK,
38 XBOPUX MaJIX 111€ 1 HOPULLi, 4 7 — KICTKOBO-THIIHI PaHHU.

Ha MOMEHT mepioro 06CTeReHHs Y 16 XBopux 6y/u
KOHCOJ/JOBAHI TI€PENIOMY, y 22 — TaKi, 0 KOHCOMiAY-
10TbCA, ¥ 10 XBOpUX 6Y/I0 BUABIECHO XUOHI CYII00H, Y
2 BiIMiYanach CHOBIIBHEHA KOHCOMiALA, V 5 — KiCT-
KOBi Je(peKTy (BHYTPIIHBOKICTKOBi, CErMEHTAPHI).
TpuBaticTh 3aXBOPIOBAHHA Biff 1 10 2 Mic. Oyna y 4 XBO-
pux, 2-4 mic. - y 19, 4-6 mic. -y 10, 6-12 mic. - B 11,
12-24 mic. — y 7, nonaj 24 mic. — B 1 manjienra.

Jlng BU3HAYEHHA CTYNIEHA TPOQIUHUX IIOPYHIEHDb
OyJI0 IIPOBEAEHO AHAJI3 PE3YIbTATIB KIiHIYHOIO, PEHT-
T€HOJIOT{YHOTO, JTA00PATOPHOIO T iHCTPYMEHTAIBHO-
IO JOCTi/UKEHHA MALieHTiB. 3aJI€XHO Bifl BUPAKEHOCT]
TPOPIYHUX PO3NAZAIB BUAUIAIM BUCOKHI, CEPEHIA Ta
JIETKUH CTYIiHb Y KiCTKAX, M'43aX Ta IIKipi YpAKEHO]
KiHIIiBKH BiIIOBi/{HO /10 3rPYNOBAHUX O3HAK [11, 12].

Tpodiyni pos3mazy OKpEMO y KiCTKAX, M'43aX Ta
IIKipi ypasKeHOI KiHIIiBKM OL[iHIOBAIN 32 KOMIUIEKCOM
O3HAK, 4K HaBeAEHO B nyodumikaniax [11, 12]. 3anexHo
BiJl iX BUPAKEHOCTI BUAIIAIU BUCOKUH, CEPEAHIN Ta
JIETKUM CTYICHI.

Y KiHili IPOBOAUIOCH OAHO- 200 ABOETAIHE Xipyp-
IriuHe JIiKyBaHHA: NIEPIIE BTPYYaHHA — 3 METOIO CaHallii
3 IIPOBEJCHHAM PAUKANIbHOI HEKPEKTOMIT (Ze0pifMeH-
Ty), 32 HEOOXIHOCTI Apyre BTPYYaHHA — PEKOHCTPYK-
TUBHO-BiIHOBHE 400 KiCTKOBO-IUIACTUYHE, CIIPAMOBAHE
H2 BiJHOBJIEHHS LIJIICHOCT] KiCTKH.

Y nepugepuyniil Kposi BUBYAIN BMICT JTiM(POLUTIB
Ta X CyOHmONyIALIA 32 KnacTrepamu AU(EPEHIiIOBAH-
HA 3 MOHOKIOHAJIBHUMH AHTUTLIAMZ: T-miM(OINTIB,
T-xemmepis, T-cympecopis: signosigHo CD3*, CD4Y,
CD8*knituH. Bmict imynorno6yninis kiacis A, M 1a G
BU3HAYAIM METOAOM IIPOCTOI PajianbHOI iMyHOAUDY-
3if B arapi. PiBeHb LIUPKYMIOIOYUX IMyHHUX KOMILJICKCIB
BCTAHOBJIOBA/IA 34 METOAOM NpeLumiTaii y 3,5% 1o-
JHETUIEHIJIKOII.

JloCTiKEHHA CTAHY iIMYHHOI CHUCTEMM IIPOBOJMIN
0e3nocepefHbO NePe] ONEPATUBHUM JIKYBaHHAM (i3
METOI0 CaHallii 260 PEKOHCTPYKTUBHO-BiTHOBIIOBAIIb-
HUM) Ta yepes 2 i 4 MicALi mcad HUX. K rpynu KOHTPO-
O OyI¥ BUKOPUCTAHI aHi iMyHHOTO cTany 30 310po-
BUX OCi0 BiJIIOBiAHOTO BiKy T4 CTaTi.

Orpumani JaHi miiaHi CTaTUCTUYHIN 00pOOLi 34
JIOTIOMOT0I0 MOPIBHAHHA CEPEAHIX BETUMYUH JOCLIKY-
BAaHOI T4 KOHTPOJIBHOI I'PYII i3 BUKOPUCTAHHAM ITapaMe-
TPUYHOTO t-KpuTepito CriogenTta. O6YnUCIeHH IPOBO-
A Ha [1K i3 BUKOPUCTAHHAM €JIEKTPOHHUX TA0MUIIb
Microsoft Excel Ta craTuctuyHOi nporpamu Statistica
for Windows.

Pesynbratyl T2 ix 00roBOpEHHA

bByno  mpoaHanizoBaHO  IOKA3HUKKA  iMYHiTETY
52 XBOpHUX i3 MOCTTPABMATUYHUM OCTEOMI€NTOM [I0-
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BIUX KICTOK I'OMIJIKM T4 TPO(MIUHUMHU PO3NA/AMHU, [IUM
MaLieHTaM y KIiHili KiCTKOBO-THINHOI Xipyprii Oy10 Ipo-
BE/ICHO OICPATHBHE BTPYYAHHA CAHYBAJILHOI'O XAPAKTE-
py (1-11 eram). OrpuMani jaHi npeACTasaeH] B a6 1.

SIK cBimyaTh gani Tabun, y xsopux i3 I1TO nepes BTpy-
YAHHAM i3 METOIO CaHAL{i CIOCTEPIraaocs IPUrHiYCHHA
KJTITUHHOI JIAHKU iIMyHITETY: B Iepu(epudHiil KPOBi Bifi-
MiY€HO BipOTiJHE 3HIKEHHA BiTHOCHOTO Ta A6COMOT-
woro Bmicry T-nimorutis (CIT 3+) (45,44%1,38)% Ta
(0,9920,04)x10°1 mpotu (69,30+2,80)% Ta (1,45%0,15)
x10°my konrponi (p<0,05), ix cyononyawniit: T-xennepis
(COo 4+) (34,20x£1,31)% Ta (0,79£0,03)x10°1 1poO-
™ (45,74%2,70)% T1a (0,94£0,07)x10%1 y KOHTpOIi Ta
T-cynpecopis (CI1 8+) (9,81£0,22)% ta (0,2220,03)x10%1
nporu (21,32+2,10)% ta (0,43+0,08)x10°1 y KOHTpOII.
Takox Oynu BUAB/IEHI 3MiHM TYMOPATIbHOI JTAHKU iMYHi-
TETy NEPEBAKHO Y BUITIAJ 3HIKEHHA BMiCTY Ig Gy cupo-
BaTHi Kposi (10,02+0,28) r/n mporu (12,74%0,61) r/n1 12
MiIBUAIICHHS PiBHA LIUPKYIIOIOYNX IMyHHUX KOMIUICKCIB
(UIK) (147,3%6,1) y. 0. mpotr (100,0+10,0) y. 0. B rpymi
koHTpoo (P<0,05).

Yepes 2 MicaAui micas NpoBEAEHHA CaHALlil MHilHO-
HEKPOTUYHOI'O BOTHHMINA Y XBOPUX CIIOCTEPIraay Io-
KPAIEHHA 3drdJIbHOTO CTAHY, 3HWKEHHA iHTOKCUKAILii,
CIHOBUIBHEHHA IPOIPECYBAHHA TPO(DIUHUX PO3NALiB
y TKaHuHAX. [Ipy [bOMy CYTTEBHUX 3MiH MOKA3HHUKIB
IMYHHOr'O 3aXMCTY B L€l IIepio He BiOyBaIOCA, BOHU
SUIMIAINAC HA nepefonepaniinnomy pisHi. Ha namy
IYMKY, HAABHICTb KiCTKOBUX A€(EKTiB (KPAOBUX, BHY-
TPIMIHBOKICTKOBUX 400 CETMEHTAPHUX), AKi YTBOPHU-
JIMCA BHACTIZOK BUJAJICHHA IATOJOTiYHOIO BOTHMINA,
BIUIUBAE HA CTAH iMYHHOI cucTeMu. Tomy 6yzn0 popo-
BKEHO CIIOCTEPEKEHHA 32 CTAHOM IMYHHOI CHUCTEMH
21 xsoporo (40,4%), AKUM NPOBOAMIU JPYIUI €Tall
Xipypri4Horo JiKyBaHHA: OCTCOIVIACTUYHI BTPYYAHH,
CHIPAMOBAHI HA JIKBiJAL{I0 eEKTY Ta BiIHOBICHHS 11i-
JCHOCT] KiCTKU.

Y nepeBakHOi OUIBIIOCT] XBOPUX L€l HMiAIPYIN TAKOX
CIOCTEPIraIocA NPUrHiYeHHA T-KITMHHO] JIAHKU iMyHi-
TETY, 3HIKEHHA KUIbKOCTI Ig G 'y CMpOBATLi KPOBi T4 BU-
coxuit piBeHb LIK: kinbkicts CJI 3+ nimdouutis criagana
(42,08+3,01)% 12 (0,92£0,05)x10°1 mpotu (69,30+2,80)%
12 (145%0,15)x10°1 y rpyni koutpomo (p<0,05), CI 4+
niMorurie  (33,85%1,31)% Tta (0,82+0,07)x10°1 1po-
™ (45,74%2,70)% Ta (09420,17)x10°1 y xoutpomi, C[
8+ nmimpouuris (9,81£0,22)% Tta (0,22+0,03)x10%1 mpo-
™ (21,32%2,10)% Ta (043+0,08)x10°1 y xoutponi, Ig G
(9,04£0,67) mpotu (12,74+0,61) /1 y Tpymi KOHTPO.
BinHoBieH s IMyHONOTYHUX MOKA3HUKIB C/IA IUIACTHY-
HUX PEKOHCTPYKTUBHO-BIJHOBIIOBA/IbHUX BTPY4aHb Bifl-
OyBaIOCA OUIbII IIBUAKO: IX IIOKPAIEHHA CIIOCTEPira-
JM BKE Y Iepiof 10 2 MicAliB, Ha BiIMiHy BiJl omeparii
1-ro eramy (tabun. 1). [IpuKIaom TakOX MOXE CIyTyBATH
JHaMiKa 240COMOTHUX NOKA3HUK{B T-nimconutis (puc. 1).

Taxum ynHOM, y nayienTis i3 [ITO rominku crocre-
piranu iMmyHOzAE(QIINT 3MIIAHOTO XapaKkTepy (KIiTHH-
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Tabnuya 1
IIOKa3HUKH iMYHIiTETY XBOPHX 3 OCTEOMi€JIiTOM I'OMiTKH 10 T MiC/IA
NPOBEJECHHA ONIEPATUBHOIO JiKyBaHHA
OmnepaTuBHe BTPYYAHHA 3 METOIO caHAIii (52 XBOPHX)
Jdimdo- Cca ca Cca .
oura | 3+aimgonuru | 4+aimponurn | 8+ximbonurn | Co4+/ IIK Inryrorn0Gy ity r/a
CA 8+
a6c % a6c¢ % a0c¢ % a6c¢ Y. 0. A M r
Toomepanii | 25/% | 4544 | 099 | 34202 | 079+ | 981% | 022 | ddx | 1326 | 225 | 119+ | 10,02+
pan 0,37 1,38 | 004 | 131" | 003" | 022" | 0,03 0,3 59 0,18 0,04 0,28
2Mmic.micm | 2,18t | 4843+ | 101£ | 3421+ | 0,72+ | 13,79+ | 028+ | 34+ | 144,6+ | 2,08t | 1,15+ | 10,55+
oneparrii 0,20 300° | 006" | 0,72 | 005 | 189 | 004" 0,6 205" | 0,09 0,15 0,49
4mic.micma | 3,19+ | 4443+ | 135+ | 3300+ | 1,00+ | 1143+ | 035+ | 36+ | 1165+ | 2,12+ | 1,15+ | 946+
omepartii 047 330" | 0,21 256* | 0,18 230" | 007 0,7 12| 015 0,07 0,76*
PeKOHCTPYKTMBHO-BiIHOB/IIOBAIbHE BTPy4YaHHs (21 XBOpuil)
To oepagi | 298 | 4208 | 092+ | 3385+ | 082+ | 788+ | 028+ | 47+ | 1271 | 255% | 129+ | 004+
pant 1,67 301 | 005 | 260° | 007° | 028 | 0,10° 0,7 149" | 077 0,12 0,67*
Micns omepargii | 2,93+ | 47,25+ | 1,33+ | 3850+ | 1,09+ | 875+ | 025+ | 44+ | 1425+ | 198+ | 106+ | 942+
2 mic. 0,62 3,75 | 0,21 299 | 0,18 0,25* | 0,08 1,3 23,14 | 0,19 017 | 154
Micns omepargii | 3,18+ | 46,25+ | 144+ | 33,75+ | 1,00+ | 1250+ | 0,39+ | 15+ | 1088+ | 2,00+ | 1,17+ | 9,13+
4 wmic. 0,77 3,15 | 031 3,12 | 0,23 405 | 013 0,1 12,1 0,18 0,22 0,86*
Konrposnn 217+ | 693+ | 141+ | 4574+ | 094+ | 2132+ | 043+ | 20+ | 1000+ | 217+ | 1,35 | 12,74+
n=30 0,05 2,80 0,15 2,70 0,07 2,10 0,08 0,2 10,0 0,04 0,11 0,61
[Tpumirka: P<0,05 110 BilHOMEHHIO 0 KOHTPOJIO
1,6 v
1,4
1,2 -
1 .
% 1-1 eTan
0,8 -
#® 2-n etan
0,6
0,4 -
0,2 -
0 T

N

Ao

2 mic. n/o

4 wmic. n/o

Puc. 1. lunamixa CJI 3+ miM(OLUTIB ITiC/IA BTPYYaHb i3 METOIO CAHALL Td OCTEOIVIACTUYHUX BTPY4AHb
(1-11 eran — BTpy4aHHA 3 METOIO CaHAaLlif, 2-11 €Tall — BiJHOBIIOBAIbHO-IUIACTUYHE BTPYYAHHSA)
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Tabnuya 2

Po3noain rpodiyHux po31aiB 32 CTyIIEHEM BHPAKEHOCTI TA JTOKaIi3aiiero y xpopux i3 [ITO rominku

Crynens nOpyIeHb Bucokuii crymiHb CepepnHiit CTyIiHb Jlerxkuti CTyIiHb
Yeboro XBopux
KinpkicTs XBOpHX n % n % n %
Kicrka 44 53,7 36 43,9 2 24 82
lxipa 26 31,7 49 59,8 7 8,5 82
M’s3u 4 49 2i6 31,7 52 634 82

HUH i TYMOPAJIbHUI), 110 BiAMOBifAB I CTYIEHIO iMyH-
HO{ HEeOCTATHOCTI. Lledl iMyHOAE(DIUT BBAKAETHCA
JIETKUM (3MEHIIEHHA NMOKA3HUKIB Bif 1 10 33%) [13].
[Ipore, 4K 3aCBiJUMB AHANI3 JUHAMIKU MOKA3HUKIB
iMyHorpamu micig 1-ro Ta 2-ro eramis JiKyBaHHS,
30€epiraBcsa TPUBANIUN 4ac. 32 JAHUMU HALIKUX CIIOCTE-
peKeHb, IMyHOJIOTIYHI 3MiHM YaCTO HE BCTUTAIOTH 32
3MiHAMHU KJIiHIYHOI'O CTaHY, WO 30€pirae pusuK BU-
HUKHEHHS Y XBOPUX YCKJIQJHEHb: PELUANUBY I'HIHO-
3aI1JIBHOTO IPOoLecy 460 MOPYIIEHHA TEMIIB pereHe-
panii (16 xBopux).

Tpusane iCHYBAHHA Ta DPO3IOBCIOJUKCHHA BOTHHU-
ma iHQeKuil, a TaKoX pO3najJ TKAHUHHUX CTPYKTYD
CYIIPOBOJKYETHCA, OKPIM 3MiH IOKA3HUKIB iMYHHOI
CUCTEMH, MOPYMEHHAMU (DYHKI[IOHAIbHOI dKTUBHOC-
Ti pi3HUX OpraHiB TAa CUCTEM OPTaHi3My, B TOMY YHC-
Ji i TPOMIYHUMU PO3TAZAAMU YPAKEHOI KiHIiBKU, 4e-
pe3 iH(EKIINHO-TOKCUYHI TOPYIEHHA ayTOPETYJIALil
Tpodiynoi PyHKLii TKAHUH. TOXK 3aKOHOMIPHO MOKHA
CTBEP/UKYBATH 1110, OKPiM BTOPUHHOI'O iMyHOAE(PIiLUTY,
Ha 11€peoir 3aXBOPIOBAHHA BILIMBAIOTD iHII (PAKTOPH,
30KpEMa — CTaH TKAHUH, IO OTOYYIOTb YPAKEHHI CET-
MEHT KiCTKH.

3 1i€10 MEeTOI0 HaMU OYB IPOBEACHUN AHANI3 CTAHY
TPO(IYHUX NPOLECIB Y KICTKOBO-M'A30Bill CUCTEMI T
wkipi xBopux i3 I1TO rominku. OTpuMani gani npex-
CTABJIEH] B TAOI. 2.

Sk cBim4aTh AaHi Tabnu, Ti 4K iHmi TpOQiuHi 3Mi-
HM MaJIM BCi XBOpi HA ocreomieniT rominku. Tpogiuni
[IOPYLIEHHA CIIOCTEPIraanca IEePEBAXHO 3 OOKY KiCT-
KOBOI cucreMu: 97,5% XBOPUX MaIn BUCOKUH (53,7%)
Td cepenHint (43,9%) crynenb ypaxeHHd; 91,5% mani-
€HTIB MalIX 3MiHU MKIPAHOTO MOKPOBY CEPEJHLOIO
(59,7%) Ta BUCOKOIO (31,7%) cTynens; Tpodiuni 3MiHN
y M's13aX vacrire 6ymu 1erkoro (63,4%) Ta moMipHOTO
(31,7%) xapakrepy.

Y xsopux Ha IITO (opmyerbca KOMIUIEKC IIATO-
JIOT{YHKUX 3MiH, IO CYIPOBOMXKYETHCA MOPYIICHHAMU
KPOBOIIOCTA4YAHHSA T4 HEUPOTPODIUHUMHU PO3NAAAMU. Y
TKAHMHAX YPAKEHOI KIHI[IBKY (KiCTKAX, M'3aX Ta IIKi-
pi) PO3BUBAIOTHCA TIOPYIIEHHA OOMiHHUX IIPOLIECIB, AKi
NPU3BOJATH A0 AUCTPOdii, aTpodii, HEKpO3y Ta Pibpo-
3YBAHH, IO CBOEIO YEPrOK0 YCKIAAHIOE IPOHUKHCHHA
iMyHOKOMIIETEHTHUX KJITHH Ta JIKAPCbKUX 3aCO0IB 10
OCEPEAKY XPOHIYHOrO 3amaneHHs. Yepes 1e 3HIKYEThb-

¢4 iX BIMB HA IPOLECU NPOTHIH(EKUIMHOIO 3AXUCTY
T4 PEMAPATUBHOIO OCTEOrcHe3y. 3MiHM iMyHiTeTy Ta
Tpo(iuHi posnaay, BuasneHi y xsopux I1TO, B3aeMHO
OOTSKYIOTD IIEPEODIT TATONOTIYHOIO IIPOLIECY TA YCKIAA-
HIOIOTh MOT0 JIiKBiaLit0. PO3ipBaTy maronoriyte Koo,
110 YTBOPIOETHCA MPHU XPOHIUHOMY OCTEOMIENiTi, MOXK-
Ha TiTbKU 32 YMOBHU KOMIIJIEKCHOT'O BIIIUBY HA BOTHHMIIE
YPOKEHHA T4 OPIraHi3M 3araoM 3 0OOB'A3KOBUM BUKO-
pPHUCTAHHAM IMYHOKOPET'YBAIbHOI TEPAIIii.

BucHosxu

1. V XBopuX i3 OCTTPABMATUYHUM OCTEOMiENIITOM
TOMIJIKM CIIOCTEPIraau 3MiHU CKIa]y OCHOBHHUX IIOIIY-
nmAuin aiMponutis nepupeprudHoi KpoBi: 3MEHIIEHHA
KinbkocTi T-nimgonutis, T-xennepis, TUTOTOKCUYHUX
T-nimdonuTis, a TAKOXK 3MiHU B CUCTEMi I'YMOPAIBHO-
ro iMyHiTeTy: 3HKEeHHA piBHiB Ig M, G Ta NigBUIIEHHA
pisua LIK. ImynozepinuT 36€pirae€Thca TPUBAINI 4aC
i Bigmosigae I cTyneHio iMyHHOI HEZOCTATHOCTI.

2. JIiKBigauis BOTHMINA 3alaJE€HHS, BiIHOBICHHS
[iTICHOCTI KICTKM HE € IapaHTi€r0 BUAYKAHHA, AKIIO
MIO3UTHBHI 3MiHM IMYHHOI CUCTEMH HE BCTUTAIOTHb 34
KIiHIYHUMU. BropunHui iMyHoze(iuuT — BaroMuu
(DaKTOp BMHUKHEHHA PELUUAMBY T'HiHO-3aI1IbHO-
r0 TPOIIECY, IO MaB MiCIie MPH JiKyBaHHI 16 XBOpUX
(19,5%).

3. XpOHiYHMI OCTEOMi€NiT, OKPiM 3PYIIEHD B iMYH-
Hill CUCTEMI, CyIPOBOJKYETbCA TPOPIUHMMU DPO3Na-
JAMU TKAHUH YpaKeHOi KiHuiBku. Yci xBopi Ha IITO
TOMIIKM M1 PisHi cTyneHi TpopiyHUX pO3naiis: y
KICTKAX ypaKeHOI KiHIIiBKM NEPEBAKHO BUCOKOI'O T
CEPEAHBOTO CTYNEHA, /UIA IIKIpH XapaKTEPHUM OyB
CEpEAHIN Ta BUCOKMH CTYIiHb, 4 Y M'A3aX 3MiHM MaJIH
JIETKUH TA IIOMIPHUH XapaKTep.

4. Tlaronoriyni 3MiHM OTOYYIOUMX TKAHUH, HEp-
BOBOI T4 CYAMHHOI CUCTEM, TPO(iUHI PO3IAU ypaxke-
HOT'O CerMeHTa KiHLIBKH YCKIAJHIOIOTDH IIPOHUKHEHHSA
iMYHOKOMIIETCHTHUX KJIITUH /IO MATOJOT{YHOIO OCe-
PEAKY i SHIKYIOTD X BIUIMB Ha NIPOLIECU IIPOTUIHPEK-
LI1HOT'O 3aXUCTY T4 PEIAPATUBHOIO OCTEOICHESY.

Kon@uikr iHTEpeciB. ABTOpU 3aABIAIOTH PO
BiZICYTHICTh KOH(JIIKTY {HTEPECIB Mif 4aC MiATOTOBKU
CTATTi.
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The Dynamics of Immunological Indices in Patients with Posttraumatic
Osteomyelitis and Trophic Disoders of the Shin Tissues

Dekbtiarenko N.O., Hrytsai M.P., Tsokalo V.M.

SI “Institute of Traumatology and Orthopedics of NAMS of Ukraine”, Kyiv

Summary. The article deals with the study of immune status of patients with osteomy-
elitis and trophic disorders of the shin tissues. Objective: to evaluate the immune status of
patients with shin-bone osteomyelitis and distrophic processes, and to study dynamics of
immunological indices after surgical interventions (clearing and reconstructive restoring
surgeries). Materials and Methods. The immune status of 52 patients with posttraumatic
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osteomyelitis and trophic disorders of the shin tissues was studied. Clinical, immunological,
and statistical research methods were used. Results. The study revealed changes in immune
defence and in trophic processes in tissues (bones, skin, and muscles) of the damaged ex-
tremity. Thus, the presence of changes in the immune status was established: a decrease in
the number of T-lymphocytes, T-helpers, cytotoxic T-lymphocytes, as well as changes in the
bumoral immune system — a decrease in immunoglobulins M and G levels and an increace
in the level of circulating immune complexes. Conclusions. Changes in systemic immunity
and local trophic disorders revealed in patients mutually aggravate the course of the patho-
logical process and complicate its elimination.
Key words: shin-bone osteomyelitis; trophic disorders; immune status.

JTMHAMHKAa HMMYHOJIOTHYECKUX NTOKA3aTeN€H Y 00JIbHBIX
C OCTTPABMATHYECKHM OCTEOMHETHTOM H TPOPHUIECKUMH
HAPYIIEHHAMH B TKAaHAX I'OJICHU

Hexmapenxo H.A., Ipuyail H.I1., [{Joxano B.H.

IV ‘Uncmumym mpasmamonozuu u opmoneduu HAMH Vipaunsl”, 2. Kues

Pestome. Paboma noceauena uccieo08anuio UMMYHHO20 CMamyca 6016HblX ¢ 0cme-
OMUCIUMOM U mPoPuneckumy paccmpoticmeany 6 meanax zonenu. Llens padomoL.
Oyenums CoCmosHue UMMYHHOLL CUCEMbL Y OOIbHBIX C OCIMEeOMUCIUMOM U OUCPO-
puueckumu npoueccamie 8 MKAHAX, UCCIO08AMb OUHAMUKY UMMYHOLO2UMECKUX NO-
Kasameaeii nocae onepamusHulx eMeuamenscms (Canupyouux u DeKoncmpyKmues-
HO-80CCMANOBUMENbHbLX). Mamepuanvl u memoosvt. [Ipo6edeno u3yuenue cocmosHis
UMMYHHO020 CIMAMYCa 52 NAUUEHMO8 ¢ OCIMEOMULIUMOM U MPOPUUECKUMU PACCMPOl-
cmeamu 6 mxanax zonenu. Pegynsmamor. OOHApYIcerbl USMEHEHUS 6 CUCeMe UM-
MYHHOUL 3auumot U NPOMeKanuy mpopuueckux npoyeccos 8 mkamuax (KOCmax, xoxe u
MOUUYAX) NOPANCCHHOT KOHeuHOCU. TaK, YCMAHOBACHO HANUMUE USMEHEeHULL UMMYH-
1020 Cmamyca: ymenbuerue Koauwecmea T-aumgoyumos, T-xeanepos, yumomoxcude-
CKUX T-MUMPOUUMOB, 4 MAKICE USMEHEHUS 8 2YMOPANLHOM 36eHe UMMYHHOL CUCEMbL
— CHUXCeHUe YDPOBHA UMMYHO02100Yun08 M u G u noswviuenue YposHs UUPKYAUPYIOUUX
UMMYHHBLX KOMNACKCO8. Bbl600bl. H3menenus cucmemmozo UMMYHUMema 1 Mecmmoie
mpopuneckue paccmpoicmed, 6biA6ACHHbIC ) D0JbHbIX, B3AUMHO OMAZUAIOM MeueHie
NAMON02UHECKO20 NPOUECCA U YCAONCHAIOM €20 JUKBUOAULLIO.

Kntoueewie cnosa: ocmeomuenum 20ietu; mpogpuyeckie paccmpoiicmed; Cocmosmue
UMMYHHOLL CUCTHEMDL.

Bioomocmi npo aemopie:

Hdexmapenxo Hamania Onexciiena — Kanouoam meouunux nayx, npogionuil na-
yKkosuii cnispobimmnuk aabopamopii imynonoeii JIV ‘Tncmumym mpaemamonozii ma
opmonedii HAMH Yxpainu”, eyn. byaveapro-Kyopascerxa, 27, Kuis, 01601, Yipaina.
ORCID: 0000-0003-3330-533X.

Ipuyaii Muxona Ilaeroeuy — 00KmMop MeOUHHUX HAYK, Npopecop, 3a6idyeat 6i00iny
Kicmio80-2nitinoi xipypezii IV Tncmumym mpaemamonozii ma opmoneoii HAMH Yipainu”,
8ya. Bynveaprno-Kyopascera, 27, Kuis, 01601, Yipaina. ORCID: 0000-0003-1608-7879.

Ilokano Bacunv Mukonrailoeuy — Kanouodam meouunux Hayx, Cmapuiuii nayko-
Butl CnigpoGImuuK 6i00iNY KicmKko8o-2uiiinoi xipypeii IV “Tncmumym mpasmamonozii
ma opmonedii HAMH Ykpainu”, 8yn. Bynssapro-Kyopsaeceia, 27, Kuis, 01601, Yipaina.
ORCID: 0000-0002-9509-6337.

Information about the authors:

Dekbtiarenko Nataliia Oleksiivna — Ph.D. in Medicine, leading researcher at the
Laboratory of Immunology, SI “Institute of Traumatology and Orthopedics of NAMS of Ukraine”,
27 Bulvarno-Kudriavska St., Kyiv, 01601, Ukraine. ORCID: 0000-0003-3330-533X.

26




Bicuuk opronepii, TpaBmaronorii ta nporesdysannd, 2020, Ne 4: 21-27

Hrytsai Mykola Pavlovych — D.Med.Sc., professor, head of the Department of Bone-
Purulent Surgery, SI “Institute of Traumatology and Orthopedics of NAMS of Ukraine”,
27 Bulvarno-Kudriavska St., Kyiv, 01601, Ukraine. ORCID: 0000-0003-1608-78709.

Tsokalo Vasyl Mikolaiovych — Ph.D. in Medicine, senior researcher at the Department of
Bone-Purulent Surgery, SI ‘Institute of Traumatology and Orthopedics of NAMS of Ukraine”,
27 Bulvarno-Kudriavska St., Kyiv, 01601, Ukrain. ORCID: 0000-0002-9509-6337.

Ceedenusn 00 aemopax:

dexmapenko Hamanus Anexceeena — Kanouoam meOUUUHCKUX HAYK, 6e0yuiui
HAY MBI COMPYOHUK AA00pAmMOpuUL umMmyHonozuu TV “Uncmumym mpasmamonozuu u
opmonedun HAMH Yxpaunsl”, ya. byaveapro-Kyopasckas, 27, Kues, 01601, Vipauna.
ORCID: 0000-0003-3330-533X.

Ipuyaii Huxonaii Ilaeroeuyu — 00Kmop MeOUWUHCKUX HAYK, npogeccop, 3aeedy-
10UUEl OMOCIOM KOCMHO-2HOLHOL Xupypeuu TY “Uncmumym mpasmamonozuu u op-
moneduu HAMH Yikpaunw”, ya. Bymseapno-Kyopasckas, 27, Kues, 01601, Yipauna.
ORCID: 0000-0003-1608-7879.

Lokano Bacunuii Hukonaeeuyu — xanouoam mMeouyunckux Hayk, Cmapuiuii nayu-
HbLiT COMPYOHUK OMOeNd KOCMHO-2HoliHol Xupypeuu TY ‘Uncmumym mpasmamonozuu
u opmoneduu HAMH Yipaunsl”, y1. Bynveapro-Kyopasckas, 27, Kues, 01601, Vipauna.
ORCID: 0000-0002-9509-6337.

Jna xopecnonaeHii: Jdextapedko Haramia OsekciiBHA, KaHIWIAT MEIUYHUX
HAYK, IIPOBiIHUI HAYKOBUH CHiBPOOITHUK JTabopartopii imyrosnorii Y “IHCTUTYT TpaBMaTO-
norii Ta opronezii HAMH Vkpainn”, Byn. BynbBapHo-Kyapsscbka, 27, Kuis, 01601, Vkpaina.
Ten. +38(066)968-21-86. E-mail: natali.de@ukr.net.

For correspondence: Dekhtiarenko Nataliia Oleksiivna, Ph.D. in Medicine, leading
researcher at the Laboratory of Immunology, SI “Institute of Traumatology and Orthopedics
of NAMS of Ukraine”, 27 Bulvarno-Kudriavska St., Kyiv, 01601, Ukraine. Tel: +38(066)968-
21-86. E-mail: natali.de@ukr.net.

Jna xoppecnionaeHnuu: JexrapeHko Haraausa AnexceeBHa, KAHANUAAT MEJU-
[IMHCKUX HAYK, BEAYIHIT HAY9HBII COTPYAHUK JIAO0paTOpuu UMMyHOIOrMU I'Y “UHCTHTYT
Tpasmaronorun u oproneaun HAMH Vkpaunw!”, yin. byabsapHo-Kyapsasckas, 27, Kues,
01601, Vrpauna. Ter. +38(066)968-21-86. E-mail: natali.de@ukr.net.

27



Bicuux opronegii, TpasmaTosorii ta npotedysanus, 2020, Ne 4: 28-34

VIIK: 617.583-001.4-089.843-031:616.748.53-032
DOLORG/10.37647/0132-2486-2020-107-4-28-34

Medial Gastrocnemius Flap for Covering
Tissue Defects Around the Knee

Liabakh A.P., Lazarenko H.M., Kulieva O.V.
SI “Institute of Traumatology and Orthopedics of NAMS of Ukraine”, Kyiv

Summary. Tissue defects of the anterior surface of the lower leg and the knee joint is a
severe problem at the treatment of orthopedic patients. Objective. Analysis of the results
of using the medial gastrocnemius flap (MGF) in orthopedic patients; highlighting pecu-
liarities of surgical technique. Materials and Methods. 8 patients (10 cases) who under-
went the transposition of the MGF. The age of the patients was 19-74 years (on average
40.5+%5.7 years); there were 6 males and 2 females. The list of cases: open fractures — 2
cases, combat injury — 2 patients (3 cases), skin necrosis after osteosyntbesis — 3 patients
(4 cases), and skin necrosis after total knee replacement — 1 case. The resulls of treatment
were assessed in terms 9 months — 10 years by the Lysholm scale. Results. Autodermo-
Dplasty during MGF transposition was performed in two cases and after a few days in oth-
ers. In cases with open fractures, the osteosynthesis and external fixators reassembly were
done; conversion of osteosynthesis was performed one month after autodermoplasty. In
cases of skin necrosis after osteosynthesis and total arthroplasty, the implants were never
removed. Knee function according to the Lysholm scale ranged from 70 to 100 points
(mean 88.2%3.3). Conclusions. The transposition of the MGF for the replacement of tis-
sue defects of the anterior surface of the lower leg and knee joint is an effective method
in orthopedic surgery, which belps to solve the problem of infectious complications and to

save the supporting-kinematic function of the lower extremity.
Key words: lower leg; medial gastrocnemius flap; open fracture; tissue defect.

Introduction

The anterior surface of the upper third of the tibia and
knee joint is covered with inelastic skin and a thin sub-
cutaneous tissue, which are close to the underlying bone.
Tissue defects in this area occur due to various reasons:
trauma, complications during arthroplasty, treatment of
tumors, etc.

Timely and adequate closure of the tissue defect in
this area is decisive for maintaining the function of the
knee joint, and in some cases — for preserving the lower
limb. Since Mathes S.J. and Nahai F [1] established the
anatomical possibilities of using the medial head of
m.gastrocnemius as an island flap for covering tissue
defects of the anterior surface of the upper third of the
lower leg, this surgical technique is successfully used in
traumatological and oncological cases [2-4]. Significant
advantages of the medial head of m.gastrocnemius (me-
dial gastrocnemius flap — MGF) are permanent vascu-
lar anatomy, simple elevating technique, mobility, and
minimal loss of the donor site [5].

This study was carried out to analyze the outcome of
using a medial gastrocnemius flap in orthopedic and trau-
matological patients, and to highligh peculiarities of surgi-
cal technique.

Material and Methods

This study was carried out at the Department of Foot
Pathology and Complex Prosthesis (SI “Institute of Trau-
matology and Orthopedics of NAMS of Ukraine”) in accot-
dance with the Declaration of Helsinki (1975), as revised
in 2008. Informed consent was taken from all the patients.

Eight patients (10 cases) who underwent MGF trans-
position were under our observation. The age of the pa-
tients was 19-74 years (on average 40.5%5.7 years); there
were 6 males and 2 females. The indication for MGF
transposition was a tissue defect on the anterior surface
of the knee and upper third of the lower leg, which topo-
graphically corresponded to the area from the lower pole
of the patella to the border of the proximal and middle
third of the lower leg. The detailed characteristics of pa-
tients are presented in Table 1.

Surgical technique. Prevention of thromboembolic
complications and antibiotic therapy was cartried out ac-
cording to the current hospital guidelines. The patients
were operated on under general or spinal anesthesia in the
supine position; it was obligatory to use a tourniquet at the
level of the inguinal fold.

The initial stage included: recipient wound debride-
ment, revision of pockets and heats, and repeated wash-
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Table 1

Clinical characteristics of patients enrolled in the study

ST . Knee function after
. . Time since injury/ | Orthopedic component :
No Diagnosis Sex Age g . surgery according to
complication of reconstruction the Lysholm scale
L. A%il 1?5 f 19 48 hrs Internal&External fixation 100
AO 41 A2 -
2. G-A TIIA m 44 72 hrs External fixation 100
AO 41 C2
3. Skin necrosis after surgery m 3 24 hrs None 85
AO 41 C2
4 Skin necrosis after surgery m 35 24 s None 8
AO 41 C2
5 Skin necrosis after surgery m 50 24 hrs None 78
Mine-blast injury Reassembly of external
0. AO 41 A2 m 23 1 week fixation, osteosynthesis 82
G-A1IIB conversion
Mine-blast injury Reassembly of external
7. AO 41 C2 m 23 1 week fixation, osteosynthesis 83
G-A 1lIB conversion
Gunshot injury Reassembly of external
8. A0 41C2 m 37 2 weeks fixation, osteosynthesis 100
G-ATIIB conversion
AO 41 C3
0. Skin necrosis after surgery f 05 48 hrs None 83
DM type II
Oncological total knee
10. | arthroplasty, skin necrosis after f 74 1 week None 70
surgery

Note: AO - Association of Osteosynthesis, classification of fractures
G-A - the degree of tissue damage according to Gustilo-Anderson

DM - diabetes mellitus

ing. Elevation of MGF was carried out according to the
described methods. The patient was in the supine posi-
tion with the leg bent at the knee joint with slight exter-
nal rotation. Direct access along the medial edge of the
m. gastrocnemius from the popliteal fossa to the Achilles
tendon was: 2-3 cm posteriorly to the posterior edge of
the tibia if the muscle will move directly into the defect;
6-7 cm posteriorly to the posterior edge of the tibia if
the muscle was planned to be carried out in the subcuta-
neous tunnel. After skin incision, v. saphena magna was
isolated and taken on a holder. The fascia of m. gastroc-
nemius and m. soleus was cutted and muscles were divid-
ed in such a way that the tendon of m. plantaris passed
together with m.soleus. On the ventral surface, an inter-
val was found between the medial and lateral heads of
m. gastrocnemius; n. cutaneus surae medialis and v. sa-
phena parva, which are located lateral to the midline at
the level of the muscle-tendon junction, were identified
between them. The medial head was cut from the Achilles
tendon so that the distal end of the flap contained ap-
proximately 1 cm of tendon tissue. The tendon cuff was
sutured and the medial head was cut off from the lateral

one, n. cutaneus surae medialis and v. saphena parva
departed together with the lateral head. The flap prepa-
ration was continued up to the popliteal fossa, where the
neurovascular pedicle of the medial head was identified
(a. surae medialis, vv. comitantes, n. motoricus). In most
cases, there was no need to isolate the neuro-vascular
pedicle to increase the mobility of the flap (Fig. 1).

The flap lifting was completed; the flap was moved into
the defect directly or in the tunnel under the skin bridge.
Excessive tension, bending, and twisting of the flap were
strictly avoided. To place the distal end of the flap, the cor-
responding edge of the recipient wound was mobilized,
and the tendon part of the flap was sewn into this “pock-
et”; the ends of the thread were brought out onto the skin.
The flap was placed in the recipient site in such a way that
the edges of the skin covered it by 0.5-1 cm from all sides.
Drainages were installed: one in the donor site, the second
under the flap. All skin wounds were sutured. The flap was
rather tightly sewn over the epimysium to the edges of the
skin wound. The covering of the muscle was performed
with split-thickness or whole-layer skin flap immediately
or a few days after the surgery.

29



Bicnuk opronenii, rpaBmarosnorii Ta nporesysansd, 2020, Ne 4: 28-34

Fig. 1. The view of donor wound after the MGF elevation completed:
1 — m. plantaris Tendon; 2 — n. surae medialis, v. saphena parva

Fractures were stabilized with external fixators; in cases
where preventive external fixation had already been per-
formed, the external fixator was reassembled to free the
knee joint. After healing of postoperative wounds (on av-
erage, 3—4 weeks after autodermoplasty), internal osteo-
synthesis and bone grafting were performed.

The results of treatment were assessed in terms of
9 months - 10 years using the Lysholm scale.

Results

The course of the postoperative period in all cases was
uncomplicated. Autodermoplasty during MGF transpo-
sition was performed in two cases, and a few days after
the surgery in others. In cases of combat trauma, the MGF
transposition was combined with the external fixator reas-
sembly to free the knee joint. Conversion of osteosynthesis
was carried out 1 month later by locking plate and substi-
tution of the tibia defect by allogenic bone.

In cases when osteosynthesis was complicated by skin
necrosis in the postoperative period, the knee joint was
immobilized with an orthosis for two weeks after the MGF
transposition.

The outcomes of treatment were assessed within
9 months - 10 years; full weight-bearing function of the
lower limb was restored in all cases (Fig. 2). Knee func-
tion according to the Lysholm scale ranged from 70 to
100 points (mean 88.2+3.3 points).

Discussion

Island MGF is one of the most used flaps in severe
trauma of the upper third of the lower leg and compli-
cations after reconstructive surgery around the knee,
i.g. total knee arthroplasty. Stable vascular anatomy,
simple surgical technique, and the ability to close a
section of the knee joint and the proximal third of the
lower leg make MGF indispensable for open injuries of
this area and skin complications of traumatic and an-
other genesis.

M. gastrocnemius has a unique vascular anatomy: each
of its heads has its own neurovascular pedicle about 5 cm
long. Both pedicles starting slightly proximal to the knee
joint [1]. The most commonly used is medial head of m.
gastrocnemius, which in adults has the following dimen-
sions: 15-20 c¢m length and about 8 cm width [1].
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Skin and soft tissues defects along the anterior surface
of the knee joint and the proximal part of the leg resulting
from trauma and other situations, require early closure due
to the risk of osteomyelitis, loss of function of the knee
joint and even amputation [6]. In particular, with open
fractures of the proximal tibia, the infection of the surgi-
cal site can reach 45% [7]. According to a meta-analysis of
Henkelmann R. et al. [6], in 55.8% of cases, after open frac-
tures of the proximal tibia, various complications occur,
of which the most important are non-union and pseud-
arthrosis (15.3%), stiffness and ankylosis of the knee joint
(18.7%), and limb amputation (5.4%).

A combat injury of the lower limb, especially mine-blast
injury with smaller devices, is probably the most difficult
problem for achieving acceptable anatomical and func-
tional treatment results. One of the important points is the
adequate debridement of devitalized tissues, which almost
always causes a tissue defect of the lower leg [§].

Early and reliable closure of a soft tissue defect in some
cases allows preserving a functioning limb [3]. Among our
observations, there were 3 such cases; the use of MGF
made it possible to carry out adequate control of infection
in the early stages of treatment, which enabled further or-
thopedic reconstruction (Fig. 2).

Fig. 2. Gunshot wound to the right lower leg (2015). Specialized assistance — surgical debridment and external fixation
of the thigh-lower leg. After 2 weeks, necrectomy and replacement of the tissue defect with the MGF, autodermoplasty
after 5 days. After 1 month, metal osteosynthesis with a locking compression plate and substitution of the tibia
defect by allogenic bone graft. A and B — view of the wound and X-ray of the lower leg 2 weeks after the injury;

C — after MGF transposition; D — a month after autodermoplasty; E, F G — view of both lower limbs and X-rays
of the right lower leg 1 year after osteosynthesis and bone grafting
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Fractures with traumatized but visually intact skin are
especially difficult for treatment. Under such conditions,
after osteosynthesis, necrosis of skin flaps can occur with
exposure of bone and fixators. Recommendations for
such cases in the modern literature include: necrectomy,
vacuum assisted closure (VAC), and MGF transposition [9].
Among our observations, there were 4 similar cases. We
applied one-step closure of the defect after necrectomy
and got healing without complications.

Tetreault M\W. et al. [4] believe that the use of MGF
is the best solution for infection after total knee arthro-
plasty due to skin necrosis, both to preserve the exist-
ing implant and in a two-stage procedure using a spac-
er. Their publication highlights the largest case series
(31 patients) in the English-language literature. Among
our observations, there was one similar case in a 74-year-
old patient after oncological endoprosthesis.

Conclusion

MGF transposition for replacing tissue defects in the
anterior surface of the lower leg and knee joint is an
effective technique in orthopedic and traumatological
practice, which allows solving the problem of infectious
complications and preserving the musculoskeletal func-
tion of the lower limb. Stable vascular anatomy, simple
surgical technique, and sufficient predictability of treat-
ment results allow recommending this technique for
wider application.

Conflict of interest. The authors declare no conflict
of interest. This publication has not been, is not and will
not be the subject of commercial interest in any form.
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MeaiaqbHUM JUTKOBUH KIANOTH JJIA 3aKPUTTA NedeKTiB

TKAaHHUH Y IUIAHI KOJXi{HHOTO CYI1002a

Jabax A.IL, Jlasapenxo I'M., Kyneea O.B.

AV “Tucmumym mpasmamonozii ma opmoneoii HAMH Vipainu”, m. Kuig

Pestome. [Jepexmu mranun nepeornsboi noepxHi 20MinKy ma KOMHHO20 €Y2n00d €
CepLio3Hor NPOOREMOI0 NPU JIKYBAHHE NAUIEHMIE 3 OPMONEIO-MPABMAMONOLINHON Na-
monoziero. Mema. Ananiz pe3yivmamis 3acmocy8ants Meoianrbho2o JUmK06020 Kian-
ma (MJIK) y opmonedo-mpasmamonoivnux nauichmie, 6UCEIMAeHHA O0COONMUB0CMEl
Xipypaiunoi mexuixy. Mamepianu i memoou. 8 nayienmis (10 6unaoxis), axum 0yia
npogedena mpancnosuyis MIIK. Bik nayienmie cmanosus y cepeonsomy 40,5+5,7 poxy
(19-74 poxis), wonosikie 6y.10 6, xcinox — 2. CmpyKmypa sunaoxie: 6ioxpumi neperomu —
2 nayienmu, 00ti06a mpaema — 2 nauichmi (3 UNAOKU), HeKpo3 WKipU nicis 0CMeocuH-
me3y — 3 nayienmu (4 6unaoxku), Hekpo3 wKipu nicas enoonpomesysarms — 1 nayienm.
Ouyinka pesynomamie aixKysannus 0yaa npogedenda 6 cmpoku 6i0 9 micayie 0o 10 porxie
3a wxanoio Lysholm. Pe3yavmamu. Aymooepmonaacmuka nio uac mpancnosuyii MJIK
BUKOHAHA 8 2 8UNAOKAX, 8 THUUX — Hepe3 KibKa OHIB. Y 6unaokax eioxpumux nepeno-
Mi6 BUKOHYBANU OCmeocunme3 aoo nepemonmaxc A3®, kongepcito ocmeocunmesy 30ii-
CHI08AU Hepe3 1 MicAUb NiCaA aymooepmMonLacmury. ¥ eunaoxax Hexpo3y wripu nicis
ocmeocunmesy ma eHoonpome3yeanms MemanoKoOHCmpPyKyii 8 dHOOHOMY BUNAOK) He 6U-
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oananu. CyuKuyia KoMHHO20 Cy2n00a 3a wKanot Lysholm cmarnosuna 6io 70 0o 100 banie
(y cepeonvomy 88,2+3,3 bana). Bucnoexu. Tpancnosuyis MIK ona samiwenns oegpexmie
MKAHUH NEPeOHbOT NOBEPXHI 20MINKIU MA KONHHO20 CY2n00a € eeKmusHo0 MemoouKor
8 0pPMONeOO-MPABMAMON0INHILL NPAKMUYL, U0 00360I4€ PO3E’A3aAMU NPOOIEMY THPeEK-
UIIHUX YCKAAOHEHb Ma 30epezmit ONOPHO-KIHeMAMUYHY PYHKYIIO HUNICHBOT KIHUIBKU.

Knouoei cnoea: zominka; meoianoHuti JUmKo8uLl Kaanoms, eiokpumuil nepeaom; oe-
pexm mranum.

MeauanbHbIA HKPOHOKHBIM JOCKYT /I 3aKPhITUA 1e(DEKTOB
TKaHe¥ B 00JACTH KOJEHHOI'O CyCTaBa

Jabax AL, Jasapenxo I'H., Kyreea A.B.

IV ‘Uncmumym mpaemamonozuu u opmoneouu HAMH Ykpaunw”, 2. Kues

Pestome. Jlecpermo, mraneli nepeoneii nosepxHocmu 201eHi U KOLIeHH020 C)YCmasa
ABAAIOMCA CePLEIHOLL NPOONCMOLL 8 JeHeHUU NAUUEHIMOE C OPMONEO0-MPABMAMONO2UYE-
ckotl namoaozuedl. Ilens. Ananu3 pe3yrsmamos ucnonrb308anus Meouanrsho20 uKpPoHoxC-
1020 aockyma (MHJI) y 0pmoneoo-mpasmamono2uteckux nayuenmos, océeujenue 0co-
bennocmetl xupypauueckoti mexnuxu. Mamepuanst u memoowt. 8 nayuermos (10 cuy-
uaes), Komopoim 0biia nposedena mparcnoduyus MU Bospacm nayuenmos cocmasui
8 cpedrem 40,5%5,7 200a (19-74), myxcuun 66110 6, HceHuur — 2. CmpyKmypa cry4aes:
OMKPLIMbLe Neperomo. — 2 nayuenmad, 6oesas mpasma — 2 nayuenma (3 cryuas), Hekpo3
KOJCU nocae ocmeocunmesd — 3 nayuenma (4 cyuas), HeKkpo3 Koxcu nocie 3Hoonpome-
suposanus — 1 nayuenm. Oyenka pe3yrvmamos Jeuenus Oblid nposeoend 6 choxu om
9 mecayes 0o 10 nem no wixane Lysholm. Pegyasmamot. AYymooepmonaacmura 60 epems
mparcnosuyuu MUI 66inoimnena 6 2 CryHasx, 6 OCMANbHbIX — 4epes HeCKonbKo Onell. B
CAYHAAX OMKPLIMBIX NePELOMO8 NPOBOOUN OCMeocUunmes uau nepemonmanc A3®, Kom-
gepcuro ocmeocurmesa npoeoouIy wepes 1 mecay, nocie aymooepmoniacmuxy. B cryua-
AX HeKPO3a KOXCU NOCTe 0CMeocUunmesa 1 AH0ONPOMesUPOBAHUL MEMAIIOKOHCMDYKUUU
HUL 8 00HOM CayHae He Yoaasiu. PYHKYUL KoIeHHo20 cycmasa no wikane Lysholm cocma-
guna om 70 00 100 6annos (6 cpeonem 88,2+3,3 6anna). Boteoowt. Tparcnosuyus MU
0N 3ameuerus 0egpexmos mrareli nepeorell nosepPXHOCMY 201U U KOACHHO20 C)YCMd-
84 ABNACMCA IPPEKMUBHOLL MEMOOUKOL 6 0PMONeoo-mpasmamonouseckoll npaxmiu-
Ke, Komopas no3eonsem peuums npoonemy UHPEeKyUuoHHbIX OCIONCHEHUTE U COXPAHUMb
ONOPHO-KUHEMATIUHECKYIO DYHKUUIO HUNCHELL KOHeYHOCTIU.

Kntoueevie cnoea: 20ne1b; MeOUANbHILL UKPOHOICHBLIL JOCKYM; OMKDbLMbLIL NEPeIOM;
degpexm mranel.
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VIIK: [616.728.2-007.2:616.831-009.11-053.2:616-07/08(043.5)
DOLORG/10.37647/0132-2486-2020-107-4-35-42

Crioci6 BU3HAYEHHSA KIiHIKO-PEHTTEHOIPAMOMETPHIYHUX
MOKA3HHUKIB KyJIBIIOBOTO CYIJI00a y naiienTis i3 JIIIT

, Haymenxo H.O., Syynsx M.B., esepoa AL,
Hemews M.M., Mapyunax C.M.
AV “Tucmumym mpasmamonozii ma opmonedii HAMH Yipainu”, . Kuig

Pestome. Akmyanvuicms. He GUKIUKA€E CYMHIB), W0 OMPUMAHNHSE ICMUNHUX NADAMe-
MPI6 KYIbUL08020 CY2R00a 0GE MOMTUBICING BUSHAUUMUCH 13 MAKMUKON0 JUKYBAHHA NAli-
EHMIB 13 OumavuUm yepedpanvrum napanivem (ALI) ma € axmyansnum 00 eKmom 00Cu-
0xcerv. Mema 00criOncenua. [lokpawumu pe3yromami 0iazHOCMUKU NaAmoi02ii Kyib-
w0020 cyanoba y navicumis i3 LI wnaxom po3pooxu 61acro2o cnocoby. Mamepianu i
MeMOOU. 3az2anvHa KinbKicms nayicumie cmanosuaa 20 oci6 (40 cyenobis): 10 xaonvuxie
ma 10 diguamox. Byno npooneposaro 16 cyzno6is. Bik X80pux koausascs y mexcax 3-15
DOKig. Ycim nayienmam Kaiiniuno 6USHAMANL MOPCito cmezna 3a Ruwe, a maxox 6uxopuc-
MOo8Y8aAU BAACHULL CNOCIO BUSHAMEHHS KIIHIKO-DEHM2eHOZDAMOMEMPUUHUX NOKASHUKIE
KYbUL08020 CY2n00a (namenm Ha xopuchy modeas Ne 137567). Pe3yavmamu. Brachuti
Cnocio € npocmum, OOCMYNHUM, OCULEBUM 1A MONE BUKOPUCTIOBYBAMUCD ) 6CIX MEOUY-
HUX 3aKNA0aX, 0e € penmeen-Kaoinem, 0a8 0idzHOCMUKY NAMONI02IT K)AbUO0B02O CY2N0-
6a, a maxoxc 0n4 CKpurinzy. Bucnoexu. Baachuii cnocio € npocmum ma HaoiiHum 014
BUSHAYMCHHA NADAMeMPI8 K)IbUL068020 CY2noba (MOopCia cmeznd, wulikoso-0iagisapruli
kym (LK), kym Bibepea, indexc Petimepca, inoexc 6epmuranshoi miepayii, ayemaoynap-
HULl Kym, Kym Haxuny 3anaounu) y navicumie i3 ALIL Ompumani permeenomempuni
NOKAZHUKY 000X KYAbUOBUX CY221001i68 NPU BUKOHANHI MINbKU 00HIEL Dernmeenozpamu ma-
KOJNC 3HAYHO 3HUNCYIOMb NPOMEHEBe HABAHMANCCHHA HA X60P020, OCKINbKU NAUIEHMU 3
OUMAUUM UEPEODANLHUM NAPANTHeM NIONAAI0Mb CKPUHIHZY NPOMAZOM 6Cb020 NepPiody ix
poseumxy. Lleti cnocio maxox moxce 3acmocogyeamucs npu 00CmeNcerti ma cKpuminzy
NAULEHMIB 13 NOPYUCHHAM POIBUMKY MA IHULUMU 3AX60DI0BAHHAMU K)NbULOBOZO CY2N1004.

Kmouoei croea: /LI, kyrvuiosuil cyanoo; mopcis cmezna; HIJJK; penmeenozpamo-

Mempuum' NoKa3HuKu.

Beryn

B ocranHi poxu B 1iTepaTypi NPUAIAETHCA 6AraTo yBa-
I'¥ JTIKYBAHHIO ITATOJIOTI] Ky/IBIIOBOIO CYI7I004 y MALlieHTiB
i3 oumanum yepeopansrum napanivem (JUIT). Crabinn-
HUI, 6€30071iCHUIL, i3 JOCTATHIM OOCATOM PYXiB KYJIbIIO-
BUI CYITI00 PO3IVIAAAETHCA HE TUIDKU AK BAKIUBUI 34Ci0
XOZIbOU, A€ i K HEOOX{THUI (PAKTOP BUTITHOTO CHJIIHHA
JUI TPYIIU XBOPUX, AKi HE MOXYTb X0auTH [1]. [Tonepen-
JKCHHA ITi/I3BUXY, 3BUXY i KOHTPAKTYP Y KYJIbIIOBOMY CYIJIO-
61 Ak 1 xBopux i3 AL, AKi MOXYTb XO/JUTH CAMOCTIITHO
200 3 MAIMIAMY, TaK i JUI TUX, AKi HE MOKYTb CAMOCTIITHO
NIEPECYBATUCS, MAE OYTU METOIO CY9ACHOI OPTONEI.

KiiHiyHa OLiHKA pyXiB 4acTO HE /d€ MOMJIMBOCTI
OO'€KTMBHO OL{HUTH aHATOMO-(DYHKIIOHAJIbHUI CTaH
Ky/JbIIOBUX CyI7100iB y mauienTi i3 JILIL OOMexeHHA
3OBHIIIHBOI POTALLi B KYJIbIIOBOMY CYIJIOOi HE MOXE BU-
KOPUCTOBYBATUCH K OCHOBHHM MapKep I KIHIYHOI
OL[{HKM 30UIbIIEHOI TOPCii CTErHOBOI KiCTKU MAI[i€HTIB i3
JUTAYUM LepedpanpHuM napanivyeM [2]. Bognouac Haj-

MipHa BHYTPIllIHA POTAL{if CTEI'HA MOXE BU3HAYATUCD [IPU
HEJOPO3BUHEHOMY 33JHBOMY KPAIO 3aIIa/JMHH, IO 4ACTO
criocrepiraersed npu AUIT [2].

Croci6 KIHIYHOI OLiHKM TOPCii CTErHOBOI KiCTKM €
IPOCTUM, JIETKOJOCTYIIHUM i JOOpE KOPEMOEThCA 3 iHTpa-
onepaLiitHAMK JaHUMU [3]. 111 METOIMKA BUKOPUCTOBY-
€TbCA U1 KIHIYHOL OL[iHKK TOPCii CTerHa y naienTis i3
JII (2]

[Ipy BUKOHAHHI peHTreHOrpadii Ky/IbIIOBUX CYIJIO-
0iB KOPEKTHICTh po3milmeHHs nanieHta 3 LI notpedye
0c0o0/MBOi yBaru. HasBHI pEHTIEHOrpAMOMETPUYHI Bapi-
AHTU PO3MILIEHHA: IIEPEAHBO-3a/HA POEKLLiA Ta TOPCINHI
3HIMKH € 3araJIbHOIPUIHATUMY, /1€ B OUIBIIOCTI NallieH-
TiB i3 AUTAYNM LEPEOPAVILHAM MTAPATYEM BUKOHAHHA iX
HEMOAJIMBE 4Yepe3 OOMEKECHHA PYXiB T4 KOHTPAKIYPU Yy
KY/IBIIOBUX CYI7106aX. CyTTEBUM IXHIM HEZJOIIKOM € T€, IO
BOHY OPIEHTOBAHI HA JiAIHOCTUKY HECTAOUIBHOCT] B KyJIb-
IIOBOMY CYITIO0L, 4 OTPUMAHi NMAPAMETPU MPOKCUMAIIb-
HOTO BifUIily CTETHOBOI KiCTKU € IPOCKIIMHUMU (ICTUHHI
3HAXOJATD 32 JJOIIOMOTOI0 TA0/HUIb).
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Mera JOCHifZKEHHA - IOKPALUTH PE3YIbTATH
JidrHOCTUKYM MATOJIOTI KyJBIIOBOIO CYIJI00a y Maili-
€HTIB {3 AUTAYUM LIePEOPANTBHUM NAPATIYEM IIIAXOM
PO3POOKH BIACHOTO CIIOCOOY.

Matepianu i MeToan

[Ipezcrasneni HaMu J1aHi 6a3yI0ThCSA HA BUBYEHH] KIi-
HiYHUX BUNAZKiB 20 manientis (10 xmonvukis i 10 giBya-
T0K) — 40 cyrno6is (16 mpoorepoBanux). [TarienTn Jiky-
Bauch y Y “ITO HAMHY” y niepioz i3 2018 1o 2020 p. i3
IIATOJIOTI€I0 Ky/bIOBUX Cyr106iB pu JIUTT CraTh nauien-
Td HE BPAXOBYBAJIACh, OCKUIbKU NONEPEH] JOCTIPKEHHA
HE TOBIIOM/IUIN 1IPO 3HAYYIL TeHJEPH] BiAMiHHOCTI [4].

g

CepenHiil BiK mauientiB craHoBuB 9,15+0,57 poKy (Bif
3 110 15 pokis). 3a mkano GMFCS - 2-4 pisenb. Bubipka B
[IbOMY JOC/I/PKEHH] CKIA/{a1ach EPEBAKHO 3 MALiE€HTIB 3i
CIIACTUYHUM TeTpanape3oM (13 marienTis), ClacTu4HuM
Tapanape3oM (3 narieHTy) ta reMinape3om (4 naieHTn).

YciM marienTaM BUKOHYBAIACh KIiHIYHA OLiHKA TOPCii
crerra 32 Ruwe [3] (puc. 1a, 6, B), 4 TAKOXK IIPOBOAUBCA
BJIACHUY CIIOCIO OIiHKM (PHUC. 23, 6) [5].

Croci6 BU3HAYEHHA KIiHIKO-PEHTTEHOIPAMOME-
TPUYHUX IOKA3HUKIB KYJBIIOBOIO CyIJI00a y Malli-
eHriB i3 AUl nepepd6ayae moeHAHHA KIiHIYHUX T4
PEHTTEHOJIOTYHUX METO/AIB Td X B3A€MOBi/JHOLICHH,
110 J1a€ MOKJIMBICTb OTPUMATH PEHTTCHOMETPHUYHI I10-
K43HMKH, AKi nepedyBaloTh y Pi3HUX IUIOMUHAX, NIPU
BUKOHAHHI TiIbKK OJHI€] PEHTIEHOI'PAMH KYJIbIIOBUX

—/
(Y
/f / \

Puc. 1. [Ipunimn K1iHiyHOi oniHKK TOpCii (puc. Ruwe, 1992 p.)
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Puc. 2. Crioci6 BU3HAYEHHA KIHIKO-DEHTTEHOMETPUYHKX [OKA3HUKIB KY/IbIIOBOIO CYII00a y marientis i3 IH]I1

CYIJI06iB MAIi€HTY Y NEPEAHBO-3/IHill IPOEKILi{ B IIO-
JIOKEHHI JIeKa4X Ha KUBOTI. [1aLi€HT JIArae Ha KUBIT.
Koninni cyrino6u 3runators mig kyrom 90° Ta BUKOHY-
I0Th BHYTPIIIHIO POTAL{I0 CTETOH 3 YCYHEHHAM TOPCil
CTEIHOBOI KiCTKM TaK, MO0 IMUIKA CTETHOBOi KiCT-
KU Oy/a1a po3MilieHa mapajgenabHo A0 CTony (puc. 16).
JJIA 1ibOro J1iBa PyKa €KCIIEpTa BUKOPUCTOBYETHCH JIA
[AJIbIIALl{i BEJIMKOI'O BEPTIIIOrd, 4 IPABa PYKA BUKOHYE
BHYTPILIHIO POTAL{I0 CTErHA. Y IIEBHUI MOMEHT POTa-
i eKCIepT J1iBOIO0 PYKOIO BiMi4a€ MAKCUMAJIbHY [d/Ib-

a0 BEJIMKOIO BEPTIIIOra, IO CBiAYUTH PO HOr0
HAMOUIbII TaTEPANbHE TONOKEHHA. DiKcania KiHI[iBOK
i3 BHYTPIIIHBOIO POTALIEI0 CTETOH Ta BUMiPIOBAHHAM
TOPCii CTErHOBOI KiCTKU NMPOBOAUTHCA 34 JOIOMOIOI0
PO3pO0IEHOT HAMU OPTONEANYHOI IIPUCTABKY, IIATEHT
Ha BrHAXiT Ne 122629 Ta kopucHy mojes Ne 140346
(puc. 3). PikcyeMO KIiHiUHY OL[iHKY TOPCil CTETHOBUX
KiCTOK. BUKOHYEMO PEHTTE€HOIPAMY KYJ/IBIIOBUX CYIJIO-
0iB y IbOMY IIOJIOKEHHI, 32 AKOIO BU3HAYAEMO iCTUHH]
IapaMETPHU KyJBbIIOBOTO CYI062 [5].

YOL0TdWS |

Pino_N noan. | Tloan. w aora__| Boow. nwe. N | Fins. N ay6n. | Tloan_ n aora__|

4

Puc. 3. OpromemyHa NPUCTaBKa /i peHTTeHOrpadii Ky/IbIOBKX CYTIO0iB (OIKC Y 3as1BI1i HA MATEHT) [O]
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Pesynbratyl T2 ix 00roBOpEHHA

[IpeaMeToM IBOTO JOCHPKEHHA Oylmu HapaMeTpu
KYJIBIIOBOTO CyI/106a y narieHTiB i3 LT ta MiHiManbHAN
po3Mip BUOIPKM Ui TOTO, OO MPOAEMOHCTPYBATH JI0-
CTOBIPHICTb T2 HAZ{IHICTb MOKA3HUKIB KYJIBIIOBOI'O CYIJIO-
0a. BUTbIIiCTh HAMKUX MALi€HTIB Mala CTAOUIbHI Ky/IbIIOBI
CYITIOOM T4 MOIVIA XOUTH. 7 CTETOH Y ZOC/UKEHHI MaIn
Bi/ICOTOK Mirpanii >33%. leski (paxropy, o BIVIMBAOTH
Ha OOI'PYHTOBAHICTD T4 HA/iFHICTb BUMIPIOBAHb T€OMETPIi
CTETHA, TaKi AK (PYHKLIIOHAILHUN PiBEHb, CTYIiHb HECTA-
OLTBHOCTI CTErHA TA KiCTKOBUH BiK, MU HE AHAI3YBAIN Y
1{¥1 CTATTi, aJ1€ TaKa pOOOTA BEAETHCA.

[IpucraBky (puc. 3) BUKOPUCTOBYIOTH HACTYIHUM
YUHOM: BKJIAJIAEMO MAIliEHTA HA KUBIT i3 3irHYTUMH 1]
KyroM 90° B KOJIHHUX CYIJIO0AX KiHIiBKAX Ta (DIKCYEMO
TOMiIKY 0 onop. PiKCyeMo Ta3 marjienTa moacom. Bera-
HOBJIIOEMO 32 IONIOMOT'OI0 KPOHIITEMHA BiJBEACHHA CTe-
roH (°. IToueproso 3 060X GOKiB BUMIPIOEMO KYT TOPCil
CTErHOBOI KiCTKH 34 METOAUKOIO Puwe i B TakoMy I0JIO-
JKEHHI TIPUKPIILTIOEMO ONOPH /O IVTACTUH, IO (DIKCYIOTS,
rafKamMu-6apaniamMu. Kyr, BitoOpaxXeHu Ha MK [1ac-
TUHY, IO (IKCYe, BiANOBifae KyTy Topcii crerna. Ilicd
BUKOHAHHS BCiX IYHKTiB MOKHA BUKOHYBATH PEHTICHO-
IPaMy KyJIbIIOBUX CYITI06iB [0, 7).

BUKOpUCTAHHSA 11i€l IPUCTABKY JO3BOJIAE 3a(DIKCYBATH
KiHII{BKM IAIi€HTA i/} TOTPIGHUM KyTOM, UMM 320€31e4ye
IPABWIBHICTb PO3MIICHHS MALEHTA, 1110 [APAHTYE OTPH-
MaHHA OO'€KTUBHMX PEHTTEHOMETPUYHUX IIOKA3HUKIB.

[IpucTaBKa 1ae HAM MOXJIMBICTD (DIKCALL{ TATiEHTA B 33714~
HOMY HaMU [IOJIOKEHHI, a BIAIOBIHO, OTPUMAHHA PEHTIE-
HOMETPUYHUX [OKA3HUKIB 060X KY/IBIIOBUX CYIVIO0iB IIPK
BUKOHAHHI TibKU OfHi€el peHtreHorpam [6, 7).

Brkonana 3a 10IOMOIO10 IPUCTABKU PEHTTEHOIPaMa
JIO3BOJIUTH HAM OTPUMATH PEHITCHOMETPUYHI ITOKA3HU-
KU KyJIBIIOBOI'O CYI7I004, AKi B NOEAHAHHI 3 KIHIYHUMU
JAHUMU JJAlyTh 3MOI'Y BU3HAUMTH ONTHMAIbHY TAKTUKY
JiKyBaHHs [6, 7).

BracHuit crioci6 € mpoCTUM, ZOCTYIIHUM T4 MOKE BUKO-
PUCTOBYBATUCH B YCIX MEAVYHUX 3aKI4/AX, [IE € PEHTICH-
Ka6iHeT, 1 IIarHOCTHKU MTaTOJOTi] Ky/IBIIOBOTO CYI1004,
4 TAKOXK JJIA CKPUHIHTY. ¥ pasi BiICyTHOCTi OPTONEAUYHOL
IIPUCTABKY JOCIIHUK MOXKE BUSHAUUTH KyT TOPCIi CTErOH
{ImoMeTpoM Ta BUKOHATH PEHTICHOIPAMY KYJIbIIOBUX CY-
IJI00iB y BHYTPIMIHIN POTALi{ CTETOH HA BU3HAYEHUI KyT
TOPCIi, yTPUMYIOYM KiHI[IBKU [TAI[i€eHTa CAMOCTIIHO.

Kpurepii OLiHKK NPaBUIbHOCTI PO3MILEHHS BIACHUM
CIOCOOOM TaKi X, fK i B CTAHJAPTHOMY NIEPEIHBO-33IHBO-
My PO3MilleHHi. fIKIO TOpCis CTEroH BU3HAYEHA JOCTO-
BipHO, HA PEHTTCHOIPAMAX YiTKO IIPOCTEKYETHCA POCTKO-
BA 30HA BEJMKOIO BEPTIION, 4 TiHb BEJIUKOI'O BEPIIIOrA
HE HAKIAIA€ThCA HA TiHb MMIKA. [IpaBUIbHO BU3HAYEHA
TOPCiA CTEroH 326€3Medye OTPUMAHHA ICTUHHUX MOKA3-
HUKIB KyJIbIIOBOTO CYITI004.

Mu pekoMeHyeEMO HA KOXKHIN peHTreHorpami (ikcy-
BATU KyT BHYTPIIIHBO! POTALI{l CTEIOH, @ TAKOXK BiiMi4aTH
CTOPOHH (TIPABY T4 JiBY) (PHUC. 4), MO0 YHUKATH JiarHOC-
TUYHUX, 4 HaJaJi i TKYBAIbHUX IIOMHJIOK.

Puc. 4. Pertrenorpama Ky/ploBUX CYI7I00iB y PO3MIIEHH] BIACHUM CIIOCOO0M
(CTpinoYKamMu MO3HAYEHO KyT BHYTPIIIHBO! POTALLii — IPABUH i JIiBUY,
Bi/IIIOBI{HO, AKUH BiNIOBi/jA€ KIIHIYHO BU3HAUYEHII TOPCIi CTETHOBUX KiCTOK 34 Puwe)
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J10 11bOroO JOCTKEHHA YBIMIIN TUIBKU Ti MAL[iEHTH,
AKAM MU BUKOHYBAIM TODCiHi 3HiMKM 32 Kopanem (8],
x04a y 50% MarieHTis, mo nepedyBany B HAC HA TiKyBAHHI
32 1eH Nepiofl, BAKOHAHHA [IbOrO OOCTEKEHHA OylIO He-
MOXJIMBO Yepe3 OOMEKEHHA PYXiB, KOHTPAKTYPH, BiK.

Moxe BUKIMKATH AUCKYCil0 OTPUMAHHA iCTUHHUX
napamerpis K Ta TOpCii py BUKOHAHHI PEHTIEHO-
IPAMM BJIACHUM CHOCOOOM 32 HAABHOCTi OCbOBUX [i€-
(bopManifl KiHI[{BOK, KOJIM MALi€HT JICKUTb HA KUBOTI,
CTErHA Y BHYTPILIHIM POTALl HA KyT TOPCIl, BU3HAYCHUI
32 Ruwe (MK BiCCIO TOMIIKU T4 NEPIEHAUKYIAPOM IIPU
HAVOUIBII JIATEPAILHOMY NONOKEHH] BEIMKOTO BEPTIIIO-
ra). OcpoBi gepopmalyii KiHI[BOK (BAPYC, BAIBIYC) HE Xa-
pakrepHi A nauientis i3 JUIL, ane y pasi iX HagBHOCTI
C/1iZl BpAXOBYBATU MOXMOKY HA KyT OCbOBOI Je(hopMarlii
(AKIIO BAJIBIYC KOMHHOTO cyro6a 10°, To KyT Topcii, BU-
Mipauu# 32 Ruwe, Oyze Ha 10° meHmMi, Ipyu BAPyCHIN
feopmanii — 6inbmmii) (2, 3).

BUKIMKanO NeBHi TPyAHOIL OOCTEKEHHA MALEHTIB 3
OKMPIHHAM T MAL[{€HTIB, BIK AKX CTAHOBUB MEHIIIE 3 PO-
KiB, uepe3 BAKKIiCTb ITAJIbIIALIT BETUKOIO BEPTIIION [2, 3).

Jlo TIPOBEAICHOTO JJOCI/PKEHHA He OY/IU BKIIOYEH] Ia-
niertd 3 JLIT 10pocioro Biky, y AKUX i3 BIKOM 06’'€M pyXiB
Y KYJIBIIOBUX CYIVIO0AX 3MEHIIYEThCA Yepe3 (POPMYBAHHA
HENPOreHHOI KOHTPAKTYPH, i TOAI MU CIIOCTEPIraii CUTY-
aliio, KONMM BEINYMHA TOPCii cTerHa Oya 3HAUHO OiIbINA,
HK BHYTPIIIHA poTawid. Taka Kateropid naujieHTiB 9acTo
nepedyBand B KIHIil HA JTIKyBaHHL Y TAKOMY pasi MU pe-
KOMEH/YBA/IM BUKOHYBATU PEHTIEHOIPA(iIO B IIONIOKEHHI
MAKCUMA/IBHO! BHYTPIIIHBOT poTawii creron. Toai pentre-
HOIPAMOMETPUYHI [TAPAMETPH KYJIBLIOBOIO CYIJI00a 6y/Iu
MAKCUMaJIbHO HAOMKEH] 10 iICTUHHUX.

Mozxe BUHUKHYTU JJUCKYCiA OAO MALEHTIB i3 BUpa-
KEHMMU OOMEXECHHAMU DYXiB Td KOHTPAKTypamu. Pos3-
MIlIEHHIO BIACHUM CIIOCOOOM IEPEAYE KIiHIYHA OLiHKA
Topcil crerHa 3a Ruwe. fKIO TOKKUM COMATHYHWI CTaH
XBOPOI'O HE JI03BOJIAE IPOBECTU PO3MIIICHHA IAIi€HTa
U4 1[bOTO JOC/DKECHHA, MU BUMYIICH BiIMOBUTHUCH Bijl
BUKOHAHHA (DYHKL{OHAILHOI'O PO3MILIEHHA BJIACHUM
CIIOCOOOM, OCKIJIbKH Y TAKO{ CKIA/THOT KaTeropii naitieHTis
TOYHI PEHTTEHOIPAMOMETPUYHI MAPAMETPHU KYJIbIIOBO-
IO Cyr1002 BiIXOAATb Ha JAPYIUH IUIAH, 4 3MiCTh PEKOH-
CTPYKTHUBHOI Xipyprii JOBOAUTHCA IPOBOJUTH MAJIATUBHY.

BracHmit Croci6 BU3HAYEHHS KIIiHIKO-PEHTTEHO-
I'DAMOMETPUYHUX IIOKA3HUKIB KYJIBIIOBOIO CyIJI06a
y nauienTis i3 JILIT moxe 3aminntu KT-gmocmimxeHHs,
X04a JIeAKi aBTOPU IIOCTABUIIN I1iJ CYMHIB BUKOPUCTAH-
HA KOMITIOTEPHO! TOMOrpadii And BU3HAYEHHA TOPCil
CTErHOBOI KiCTKM [9]. Pesynbratu BUMIpIOBAHHA TOPCII
CTErHoBOf KicTKu 32 KT MOXyTh MaTH 3HAYHI Bi/IMiHHOC-
i (P<0,001) 3anexno Big MeToAuKy BuMiproBaHHs [10].
SrMHAHHA CTETHA € OCHOBHUM JPKEPEIOM HETOYHOCTI
npu KT-gocripkenHi, 1ie 103B0MA€ NPUITYCTUTH, O He-
TOYHI BUMIPIOBAHHA BipOTifiHi y Mal[ieHTiB i3 HEPBOBO-
M’A30BUMU po3nazamu, Hanpuwiay i3 JUIL y aKux npu-
CYTHi OOMEKEHHA PYXiB T4 KOHTpAKTypH [11].

Bucnosku

1. BnacHuit cnioci6 € IpoCTUM Ta HaiiHUM JUI BU3HA-
YEHHA 11APAMETPIB KY/BIMIOBOIO CyIJI00a (TOPCis CTErHa,
K, xyr Bibepra, inexc Perimepca, iHeKC BEPTUKAIBHO]
Mirpati, aneTady/ApHUI KyT, KyT HAXWTY 3AI1a/JHN) Y 11a-
1ieHTiB i3 JILIL.

2. OTpuMaHi PEHITEHOMETPUYHI IOKA3HUKUA 000X
KY/IbIIOBUX CYIVIOOiB 32 PE3Y/IBTATAMU BUKOHAHOI TUIBKY
OJIHi€T PEHTICHOIPAMH TAKOX 3HAYHO 3HIKYIOTb [IPOME-
HEBE HABAHTAKEHHA HA XBOPOI'0, OCKLUIBKY IAIIEHTH 3 JIU-
TAYUM LePEOPATBHUM MAPATIYEM IJULATAIOTh CKPUHIHTY
IPOTATOM BCHOT'O IIEPIOJY iX PO3BUTKY.

3. I4 METOAMKA TAKOK MOXKE 3aCTOCOBYBATUCH TIPU
OOCTEKEHHI T4 CKPUHIHIY NALIEHTIB i3 MOPYIIEHHAM
PO3BUTKY T4 iHIMMMM 3aXBOPIOBAHHAMHU KYJBIIOBOIO
CyI106a.

Konguikr iHTepeciB. ABTOPH 3asBIAIOTH IPO Bi/ICYT-
HiCTb KOH(IIKTY iHTEPECIB I1if] 4aC MArOTOBKY CTATTI.
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The Method of Determining Clinical and Roentgenogrammetric Indicators
of Hip Joint in Patients with Cerebral Palsy

[ Hosbko V.Yu.|, Naumenko N.O., Yatsuliak M.B., Cheverda A.L, Nemesh M.M., Martsyniak S.M.

SI “Institute of Traumatology and Orthopedics of NAMS of Ukraine”, Kyiv

Summary. There is no doubt that obiaining the true parameters of the hip joint makes it
possible to determine the tactics of treatment of patients with cerebral palsy and it is a relevant
object of studying. Objective: to improve the results of diagnostics of pathology of the bip joint
in patients with cerebral palsy by developing our own method. Materials and Methods. The
study included 20 patients (40 joints): 10 boys and 10 girls. Sixteen joints were operated on. The
Dpatients were 3-15 years of age. Femoral torsion according to Ruwe was clinically determined
in all the patients; also, our own method for determining the clinical and roentgenogrammet-
ric parameters of the bip joint (utility model patent No. 137567) was used. Results. Our own
method is simple, available and cheap; it may be used in all medical institutions with X-ray
rooms for the diagnosis of bip joint pathology, as well as for screening. Conclusions. Our own
method is simple and reliable for determining the parameters of the hip joint in patients with
cerebral palsy (femoral torsion, neck shaft angle, Wiberg’s angle, Reimer’s index, vertical migra-
tion index, acetabular angle, the angle of inclination of the acetabulum) in patients with cere-
bral palsy. Obtaining radiographic parameters of both hip joints after only one radiograph also
significantly reduce the radiation load on the patient, since patients with cerebral palsy are the
subject of screening throughout the entire period of their development. This method can be also
applied during the examination and screening the patients with developmental disorders and
other diseases of the bip joint.

Key words: cerebral palsy; bip joint, femoral torsion; neck shaft angle; roentgenogrammet-
ric indicators.

Cioco0 onpejieeHHA KTHHHKO-PEHITEHOTPAMMOMETPHIECKHX ITOKa3aTe/ e
TA300€APEHHOTO CycTaBa y manuenTos ¢ JIIIT

[Towro B.IO), Haymenxo H.A., Ayynax M.b., Yeeepoa A.11.,

Hemew H.H., Mapyunsax C.M.

IV “Uncmumym mpaemamonozuu u opmoneduu HAMH Yipauns.”, 2. Kues

Pestome. Akmyanvnocmo. He 66/36/641M COMHENHUA, YMO NOLYHEHUE UCTIUNHBIX Nd-
pamempos mazobeopenozo cycmasa 0aem 603MONCHOCb ONPeOeIUMbCA ¢ MAKMUKOL
JICUeHUA Y NAYUEHMOE ¢ 0eMCKUM yepeopansrvim napanudom (ALI) u aersemcs axmy-
ANbHOIM 00BeKmom uccreoosanuti. Ileav uccneooeanus. Yiyuuums pe3yiomanmos Oud-
ZHOCUKY NAMOSI02UY MA300e0penn020 cycmasa y navuenmos ¢ AL nymem paspadoom-
Ku cobcmeenno20 memooa. Mamepuansve u memoowvt. O6ujee KoIuHecmso nayuenmos
cocmasuno 20 wenogex (40 cycmagos): 10 manvuuxos u 10 desouex. bvwio npoonepu-
posaro 16 cycmagos. Bo3pacm 60abHbIX HAXOOUAC 8 npederax 3-15 nem. Beem nayu-
eHmam KIUHUYeCKU onpeoeasiu mopcuu 6eopa no Ruwe, a maxice ucnons3o8aiu c00-
CMBEHMbILL CNOCO0 ONPeOeNeHUs KIUHUKO-DeHM2eH0ZPAMMOMEMPULLCKUX NOKA3Ameell
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mazobedpennozo cycmasa (namenm Ha noae3uyo mooeis Ne 137567). Pe3ynvmamoi.
Cobcmeentblil Memoo ABAACMCA NPOCMbIM, OOCTYIHBIM, OCULCBbIM U MONCEN UCNOSb30-
BAMBCA 80 8CEX MEOUYUHCKUX YHPENCOCHUAX, 20e NPOBOOUMC peHmeeH-00C1e006aHuUe,
ON8 OUAZHOCIMUKI NAMONI0ZUY MA300€0PeHH020 CYCmasa, a makice 014 cKpuruna. Bot-
600bl. COOCMBEHHbILL MEMOO ABAACMCA NPOCIBIM U HAOCHHBIM 014 ONpedeseHus napa-
Mempos ma3zobeopennozo cycmasa (mopcus o6eopa, weewno-ouagusaproiii yeon (II1Y),
yeon Bubepea, umnoexc Peiimepca, unoexc 8epmMUKAanbHOLl muzpauu, auemaoyaipruiil
Y207, Y20/ HAKAOHA 6nadutsl) Y nayuermog ¢ ALIL Ilonyuernnvie pernmeenomempuveckue
nokasament 000UX mazo0eopernbix CYCmagos npu 6biNOSAHeHUU MOSLKO 00HOL permze-
HOZDAMMbL MAKICE SHAYUMENLHO CHUNCAION JIYHEEYI0 HAZDY3KY HA 00NbH020, NOCKOJLKY
NAUUEHMbL ¢ 0eMCKUM UEPEOPANLHBIM NADANUHOM NOOSICAM CKPUHUHZY 8 MmeyeHue 6ce-
20 Nepuoda Ux paseumus. Dmom cnocod maxie Moycem NpuUmMeHsmsCa npu 00¢1eoo-
BaMUY U CKPUHUHZE NAUUEHMOE C HAPYWEeHUeM DA3BUMUS U OPY2UuMU 34001e8aHUAMU
maszobeopernnozo cycmasa.

Knioueewie cnoea: /LI masobedpennsiii cycmas; mopcus 6edpa; IV, penmeeno-
2hammomempu4ecKue noKasameni.
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VIK: 616.718.55-001.5-089.844:{615.465:546.46]
DOLORG/10.37647/0132-2486-2020-107-4-43-50

ITepBbI¥T ONBIT THHAMHYECKOTO HHTPAMETY/UIIPHOTO
OCTEOCHHTE32 THA(DH3APHBIX ITEPEIOMOB
00IBIICOEPIIOBOI KOCTH C IPHMEHEHHEM HMILUIAHTATOB
HA OCHOBE MATHHEBOI'O CILIABA

Auyyn E.B." 2, Heuenxo [.B." 2, lonoeaxa M.JL'
3anopoxcckuil 20Cy0apcmeenbiil MeOUUUHCKULL yHueepcumen, 2. 3anopoxcse
2KV KHIT “Topodckas 6ombHuya SKCmpenHoli u CKopoti MeouyuHckoL nomouyu”
3anopoocckozo 20p00CK020 cosema, 2. 3anopoicse

Pestome. Onpeoenera 3PPexmuenocmos UCNOIb308ANUS MEMOOUKU OUHAMUHECKO20
OROKUPYeMO20 UHMPAMEOYNAPH020 ocmeocurmesa (BHOC) nepenomos 601biueodepyo6oli
KOCmu ¢ npumeHeruem ouo0ezpaupyiouux UMnIAHmMamos Ha 0CHOBe MAzHUe8020 CNIA6A
MC-10. Ilens uccneoosanusn. Anpoouposams Memooury u u3yHume 3PPHexmueHocmsy Ou-
HAMUHECKO20 UHMPAMECOYINAPHO20 OCMEOCUHME3d OUAPUSAPHBIX NePenomMos 00beoep-
UOBOLL KOCMU C NPUMEHEHUEM OIOKUDPVIOUUX BUHMOB, U30MOBNEHHbIX U3 OL00e2paoupy-
rouje20 maznueso2o cnaasa MC-10. Mamepuanst u memoowt. Hccredosarue nposeoeHo 6
omoenenuu mpasmamonozuu KHIT TED u CMIT” 2. 3anopoxcse ¢ yuacmuem 15 nayuenmos ¢
ouagpusaprvlmu neperomami 601iuedepy060ti kocmu, Komopowm somonnanca BUOC. B ka-
uecmee Pukcamopa UCNOAb308AMUC KAHIOAUDOBAHHbIC UHMPAMEOYANAPHbIE MUMAHOBbLE
cmepacHu. B npoKxcumanshom omoene 8 OUHAMU4ecKoe omeepemie 6600UM BURIM, U320-
MOBNeHHbITL U3 MUMAHOB020 CNAABA, 8 CIMAMUYECKOe OMBEePCMUe 6600UM BUNHM, U320MOB-
JICHHbILL U3 Ou00ezpaoupyroue2o mazHuegozo cnaasa MC-10. B nocreonepayuonHoii nepu-
00 00bHbBIe NPOXOOUNU KOMNACKCHYILL KYDC DeaOUNUMAUUOHHbIX Meponpusmuil. Penmeze-
HOL02UMECKULL KOHMPOTIb BLINOTHALCA 8 TeHeHie NePebix Cymox, Ha 4-ti, 8-ii u 16-1i nedene
¢ momerma onepayuu. Pezynsmamot. C Hauaniom npumenenus 003uposantoll HazpysKu
HA MPABMUDOBAHYIO KOHEUHOCb ) BCEX NAYUCHIMO8 PeHM2EHON02UHECKU Dbl 3apuKcy-
posan nepenom OROKUPYIoue20 8URMA, U320MmoaeHH020 u3 cnaasa MC-10. Junamuveckuil
BUNIM NepemMeaemcs 6 OUHAMUHCCKOM OMEEePCMUL, U NPOUCX00Um OUHAMUSALUS nepe-
aoma. Popmuposarie KoCcmnoLl Mo30u 8 30He NePenoma nPoxXoouLo 6e3 0cooerHocmeli i 6
cpeonue usuonozudeckue cpoxy. Kawecmeo u cmpyxmypa KocmHoi mo3onu 0e3 namono-
auveckux ocobennocmeli. Yepes 4 mecaya nocie onepauuil 6ce Nayuermol OblIU COUUANb-
HO A0anmMupoBarsl U He UCNONBb308ANU NPU NePeOSUNCeHUL UCOUYHUKY O0NOIHUMENbHOL
0nopsl. Bo1800bt. Ha 0CHOBANUL NOLYHEHHBIX OAHHbIX MOJCHO COCNAMb 3AKOUEHUE O 603-
MONCHOCIU U UENILCOOOPASHOCU NPUMEHEHUA OUO00e2DAOUDYIOUSUX UMNAAHMAMOB, U320-
MOBREHHBIX U3 MazHues020 cnaasa MC-10, 6 ounamuyeckom BUOC onunnbix mpyouamoix
Kocmeli ckenema wen06exa.

Kmoueevle cnosa: 601vuiedepryo6as Kocms, 0CMeOCUHmes; Maznull; 6uooezpaoauus;
OUHAMUIALUA.

Bsenenue

JlnarsapHble EPETOMBI KOCTEN TONEHU 3AHUMAIOT
BE/YIIIEE MECTO CPEY NEPENTOMOB JTMHHBIX TPYOUAThIX
Kocrett (8,1-36,6%) [1, 2].

B CTpyKType MHBAIMAHOCTH UX MECTO COCTAB/IAET OT
7 10 37,6% BCex TPaBM OMOPHO-/IBUT'ATEIBHOTO ATapa-
T4. 10 IaHHBIM PA3HBIX ABTOPOB, KOJMYECTBO HAPYIIE-
HUI CPALEHNA TIPY NIEPENOMAX 60/bIIEOEPIIOBOI KOCTH
pocruraer 25-40% [3, 4, 5].

[Ipy JI€YEHUM JAHHBIX IEPENIOMOB OIEPATUBHBIE
BMEIIATENbCTBA HE JIOJUKHBI OBITh TPABMATUYHBIMH, TAK
KAK YPOBEHb PENAPATUBHON PETEHEPALIN KOCTHOM TKA-
HU BO MHOT'OM OIPEAEIAETCA CTENEHBIO TPABMATU3ALIUN
TKAHEN B 00/12CTH nepenoma [3).

3aKpBITBI  GJIOKUPOBAHHBIN  MHTPAME/YIUIAPHBIN
ocreocunte3 (BMOC) Ha cerofHd 1o IpaBy CUUTACTCA
“30JI0TBIM CTAHAAPTOM” JIEYEHHUS BHECYCTABHBIX [IEPEIIO-
MOB 6071bIe6ePIIOBOI Kot [6, 7]. BuomexaHudeckne
0CO6EHHOCTH 3aKpHITOr0 BMOC MO3BONAIOT JJOCTHYD
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OBICTPOrO MPOTHO3UPYEMOTI'O BOCCTAHOBIEHUS (DYHKIIIU
TPABMUPOBAHHOTO CETMEHTA C MUHUMAJIBHBIM KOJIUYE-
CTBOM OCJIOKHEHUH [8].

CrabunpHOCTs OTIOMKOB npu BUOC obecneun-
BA€TCA BBEACHUEM B IIPOKCUMAJIbHBIE U JUCTAJIBHBIE
OTBEPCTUA TPAHC(HUKCALUOHHBIX BUHTOB, (PUKCUPY-
IOMUX KOCTh CO MTU(PTOM U, TEM CAMBIM, OJIOKUPYIO-
IUX POTAIIMOHHBIE JBIDKEHNSA U CMENIEHUE KOCTHBIX
OTJIOMKOB 10 JUIMHE. MaTepuanom /i U3rOTOBICHUS
BUHTOB U CTEPXKHEN CJIYKAT CIUIABBI TUTAHA U HEPIKA-
BEIOwas CTajb [9).

Jl1sl KOHCONMUALNU EPENOMA OUEHD BAXKHO, UTO-
OBl cucTeMa “KOCTh — UMIUIAHTAT” NPEOBIBAIA B I10-
CTOSSHHOM JMHAMMYECKOM HANPAKEHUH, KOTOPOE
obecreunBaeT IMOCTOSHHBIM KOHTAKT MEXIy (par-
MEHTAMU IIEPENIOMA.

[Ipu ocTeocuHTe3e NPOCTHIX ANA(PU3APHBIX HEPEIIO-
MOB 60/IbIIEOEPIIOBOIT KOCTH (TUI A) MEX(PPArMEHTAD-
Had KOMIIPECCUA CO3/aeTCA OAHOMOMEHTHO ipy BUOC ¢
IIOMOII[BIO KOMIIPECCUPYIONIUX TIPUCTIOCOONEHUH.

[Ipu ocTeocuHTe3€E CIOKHBIX 1EpeaoMoB (Tunl Bu C),
KOIJI2 OCHOBHAS I1€/Ib OCTEOCUHTE3d — HE TONBKO (PUK-
CauyA IIEPENOMa, HO U YAEPKAHUE TOCTUIHYTOU pe-
NO3UIMNA C JUKBUAALMEN Je(UINTA ATUHBI CETMEHTA,
BBIIONHAETC CTATUYECKAsA OIOKUPOBKA. OHA TIpea-
IOJIATAET, YTO KOCTb 46COMIOTHO BBIKJIIOYEHA U3 BO3-
MOKHOCTH OCEBOM HArPY3KH [0 IOABICHUA KOCTHOM
Mo3oimu [10]. OrcyrcrBre KOHTAKTA MEXY KOCTHBIMU
(bparMEHTAMU B COYETAHMU C HATPY3KON HA TPABMU-
POBAHHBIN CETMEHT, MOKET IPUBECTU K TAKUM IOCIIE-
OIEPALIMOHHBIM IPOOJIEMAM, KAK IIEPEIOM BUHTOB, MU-
IPALys BUHTOB, IIEPENOMBI ITU(TOB, BOCIIAATENbHBIE
OCJIOKHEHUS, 3aMEICHHA KOHCOMMAAINA U HE Cpa-
menue (3, 4]. Haubonee pacnpoOCTPAHEHHBIM OCTIOXK-
HEHUEM HA CETOAHAIIHUN JI€Hb ABIACTCH YCTAIOCTHBIN
IIEPENIOM CTOIIOPHBIX BUHTOB, HAOMIOAAEMBIN B 27-30%
caydasax [11].

B ciaygae 3aMeIeHHOM KOHCOMUJALIUU  IIE€PEsIO-
Ma A1 CO3[aHMA OOJee IUVIOTHOIO KOHTAKTA MEKIY
KOCTHBIMM OTJIOMKAMHU BO3HHUKAET HEOOXOAUMOCTb B

BBIIOJIHEHUY ONEPAINU 110 JUHAMU3AINN TIEPETOMA.
OHa 3aKII0YaeTCd B YAANECHUU OJIOKUPYIOMETO BUHTA
U3 CTATUYECKOI'O (KPYIVIOIO) OTBEPCTHS. DTO HAET BO3-
MOKHOCTb BUHTY B OBAJIbHOM OTBEPCTHU CMEMATHCA U
MO3BOJIAET NEPEMEMATHCA KOCTHBIM OTIIOMKaM JI0 T10JI-
HOr'o KOHTaKra [10, 12].

Ilexp pabOTHI - YIYYNIUTH PE3YABTATH OIOKHPY-
IOMETO MHTPAMEAY/UIAPHOIO OCTEOCHHTE3A  OOblIe-
O€EpIIOBOI KOCTU IMYTEM MCIIONB30BAHUA CTATUYECKOTO
OMOJErPAAUPYIOMETO BUHTA. AIPOOMPOBATL METOUKY
Y U3Yy4UTb 3PPEKTUBHOCTD JUHAMUYIECKOTO MHTpAME-
AY/UIIPHOTO OCTEOCHUHTE3d JUA(U3APHBIX IIEPETOMOB
00MbIEGEPIIOBON KOCTH C IIPUMEHEHUEM OJIOKUPYIO-
WX BUHTOB, U3TOTOBIEHHBIX U3 OUOAEIPAAUPYIOMIETO
Marnuesoro crurasa MC-10.

Martepuaisl 1 METOJBL

Ha 6a3e oproneno-TpaBMaToNIOrH4eCKOro OT/eIe-
nua KHIT “IT'BD u CMIT” 1. 3anoposxbe 6bLI0 TPOBECHO
UCCIIEAOBAHNE C YUACTHEM 15 MAMEHTOB C Auadu3ap-
HBIMHU IEPEIOMAMU 60JbIIEOEPLIOBOH KOCTH. [10 Kac-
cucukanun AO/ASIF 42A-B u 42A-C2. B rpymnmne 65110
10 My)kUrH U1 6 KEHIIMH, CPEIHIIT BO3PACT HCCIE/ye-
MBIX cOCTaBu 48 siet. Onepanuu BhIIOIHANUCH B CPO-
Kax OT 2 110 14 pHen nmocse TpaBMbl. B kavyecTse (puk-
CATOPA MCIOJIB30BAIUCH KAHIONIUPOBAHHBIE UHTPAME-
AYJUIAPHBIE TUTAHOBBIE CTEPXKHU AuamerpoM 9, 10 MM,
Anmanon o1 340 xo 380 mMm. ITocie mpoMEKyTOYHOTO
OCTEOCHHTE3a CnuUeBbiM ABD 1 3aKpHITON penosu-
1y BbIOMHANCE BUOC 60mbme6epioBort KOCTH. Jns
JUCTATBHOTO OJIOKMPOBAHUA INPUMEHANN TUTAHOBbIE
BUHTBI D — 5 MM. B IpOKCUMANTbHOM OTZENE B JUHAMU-
YeCKoe (OBaJIIbHOE) OTBEPCTUE BBOAUIU BUHT D — 5 MM
C TIOJIHO¥ HAPE3KOU Pe3bObl, U3TOTOBJIECHHBIN U3 TUTA-
HOBOI'O CIIIABA. B cTatmueckoe (Kpyraoe) OTBEPCTUE
BBOAWIHN BUHT D — 5 MM H — 40 MM ¢ OMHOI Hape3KoH
Pe3bOBI, M3TOTOBIEHHBIN U3 OMOJET PAAUPYIONIETO Mar-
Huesoro ciasa MC-10 (puc. 1).

Puc. 1. BUHT, U3rOTOBIEHHBIA U3 MATHAEBOTO CiaBa MC-10
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BoJbHBIE € EPBOTO JIHA NOCIE ONEPALUN ObUIM dK-
TUBU3UPOBAHBI U OOYYEHBI XO/IbOE HAd KOCTBUIAX, HA3HA-
yeH KoMILIeKC JIPK, pa3paboTKa ABIKEHUI B KOJEHHOM
1 TOJIEHOCTOITHOM CyCTaBe. bosbHbIe B TeueHue 3 JHEN
HOJIY4Q/IN CTAH/IAPTHYIO AHTUOAKTEPUATBHYIO TEPAIHIO.
C genpio ananpresun npumensaun HIIBC. g npodu-
JIAKTUKA TPOMOO3MbOonuU serounoi aprepun (TEJIA)
UCIOJIb30BAIN TIPENAPATHl HU3KOMOJIEKYIPHBIX T'elld-
punos (HMI). Ilocie 3aXuBIECHUA IOCIEONEPALOH-
HOH paHbl, CHATUA MBOB ¥ AKTMBU3ALMU MAIMEHTA HA
11-12-e cyrku IPOBOAMIACH BBHIIMCKA U3 CTALMOHAPA.
PeHTreHOIOrnueCKuil KOHTPOJIb BHIIOHAICA B TEUECHNE
TEPBBIX CYTOK C MOMEHTA OTePaIu, Ha 4-11, 8-if u 16-11
Hezene. B 3aBUCHMOCTH OT THIA TEPENOMA OOIbHBIM
PAa3pemanach JO3UPOBAHHAA HAIPY3Ka HA KOHEYHOCTD B
CPOKH OT 4 10 8 HeIeb ¢ MOMEHTA OIEPALIUH.

TpeboBanuA K MMIUIAHTATAM, UCIOIb3YEMBIM B TPAB-
MATOJIOTMM ¥ OPTOIE/MH, PE3KO CYKAIOT KPYI' BO3MOX-
HBIX JUI IPUMEHEHNS OUOAICTPAAUPYIOIUX MATEPHATIOB.
OnHUMY U3 TAKUX MATEPUANIOB ABIAIOTCA CIUIABBI HA OC-
HOBE MarHug. MarHuil y4acTByeT B OOMEHHBIX IIPOIIECCAX,
TECHO B3AUMOJIEHCTBYS C KAIMEM, HATPUEM, KAJIBILUEM;
ABJIACTCA AKTUBATOPOM JUIL MHOKECTBA (DEPMEHTATUBHBIX
peaxuuii [13]. HopManbHbIl YpOBEHb MArHUA B OPraHU3-
M€ HEOOXOAUM /U1 0OECTIEYEHUs SHEPTETUKHU KU3HEHHO
BAKHBIX IPOLIECCOB U PETYIAIMN HEPBHO-MBINIECYHON
IIPOBOJMMOCTH, TOHYCA IJIAIKOX MYCKYIATypHI [13, 14].

[l TIpOBEEHNA HCCIEAOBAHMA HAMHU OBUI BbI-
Opan marnuesbpit cwtas MC-10 (TY 'V 24.4-14307794-
270:2018). OcobeHHOCTBIO MarHueBoro craga MC-10
ABIAETCA TO, YTO OH UMEET MOJY/Ib yrpyroctu IOHra, Ko-
TOPBIF MAKCUMAJIBHO NPUOIIDKEH K MOJY/IIO YIPYIOCTH
KOPTUKAIBHOTO CJI0A KOCTH [15], HOTOMY €ro MexaHude-
CKHE CBOVICTBA JAI0T BO3MOXHOCTb U3TOTOBJIEHUA PA3-
JINYHBIX TUIIOB UMILTAHTATOB.

[Tog BO3/AEHCTBHEM OHOJOTMYECKUX KUAKOCTEH
IIPOMCXOAUT TOCTENEHHBIA NIPOLECC KOPPO3UU MATHU-
€BOIr'0 MMIUIAHTATA, NIPUA 3TOM IOCTENEHHO CHIKAIOTCA
€ro MPOYHOCTHBIE XAPAKTEPUCTUKH, CIyCcTs 6 MECSIeB
VIMIUIAHTAT TIOJHOCTBIO PA3PYIIACTCA, 4 IPOAYKTHL OUO-
JETPafialiuyl META0OMU3UPYIOTCA OPrAHU3MOM. JJaHHbIN
CIUIAB U CXOKUE IO COCTABY CIUIABBI YK€ MCIIOIb30BA-
JIUCh B MHOTOUUC/IEHHBIX SKCIIEPUMEHTAX HA KPOIUKAX,
OBIIAX U Kphicax [16, 17, 18, 19]. Takxke GbUT BHITOIHEH
PAZL UCCIENOBAHUI 110 OCTEOCHHTE3Y MENKUX KOCTEN
ckenera denoseka [20]. CruraB MOKa3an XOpOMy OGHO-
COBMECTUMOCTD, JOCTATOYHBIE MEXAHUYECKUE XAPAKTE-
PUCTHUKH, OTCYTCTBUE TOKCUYHOTO BO3AEHUCTBUA HA OKPY-
KAIOIIME TKAHYU ¥ OpraHuaM B 1esoM [17, 18 19].

PesyibraTel

B nocieonepaniOHHBIN NEPUOJ 3AKUBIECHUE PaH
IPOUCXOAWIO NEPBUYHBIM HATHKEHUEM, BBl ObUIA
cHATHI HA 11-12-€ cyTku. B nmponecce HAOMOAEHNSA BbI-

ACHWIOCH, YTO OUOAETPA/IALIUs MATHUEBBIX UMILIAHTA-
TOB H4 3-4-€ CyTKU C MOMEHTA OTIEPALIUU MOXKET COMPO-
BOXKIATBCA BBIICJIEHUEM I'a3d, YTO BBI3BIBACT BO3ZHUK-
HOBEHHE JIOKUIBHON 3M(U3EMBI B 30HE JIOKATU3ALIUU
UMILUIAHTATA (PUC. 2). JaHHBIA NPOLIECC OTMEYAIN Y
4 manneHToB. OM(pU3EMA HE CONPOBOXK/AATACH KINHU-
YECKUMHU OCTOXHEHUAMY U HE OKA3bIBATA BIMAHMA HA
BPEMA ¥ XdPAKTep 3KUBIECHUA NOCIEONEPAIIUMOHHBIX
paH. VIcxoad U3 JJAHHBIX JUTEPATYPhl U XUMUYECKOTO
COCTaBA UMIUIAHTATA, BBIACIAEMbIN I'43 — BOZOPOA [21].
Co BTOpOM HEIENU OTMEYAETCA PErPECC NPOABICHUN
5M(}U3EMBI B OKPYKAOMUX MATKUX TKAHAX B O0JIACTH
IIPOKCUMATBHOIO META3NU(pHU3a 60/bIEOEPLIOBON KO-
CTH, BIUIOTb /10 €€ ITOJHOT'O NCUE3HOBEHUS.

|

Puc. 2. [Ipogsnenns 3M(pU3eMbl B OKPYKAIOMIUX
VMIUIAHTAT MATKUX TKAHAX.
12-e cyTK1 ¢ MOMEHTA OlIEPALUU

[Iponecc GopMUPOBAHKA KOCTHOM MO30IU IIPOUC-
XOJUT B CPEAHEPUINOIOTNIECKUE CPOKU. B 3TOT mepu-
OJ1 IPY PEHTICHOJIOIUYECKOM UCCIIE0BAHNY (8 HEZCID)
ONPEAEIAIOTCA IPUZHAKY OUOAETPA/IALMN UMIUIAHTATA,
XAPAKTEPU3YIOMUECS HEUETKOCTBIO U PA3MBITOCTHIO
KOHTYPOB MMIUIAHTATA, CHIDKEHUEM €T0 ONTUYECKON
IJIOTHOCTH (PHUC. 3).

C HaYQJIOM NPUMEHEHUS JO3UPOBAHHON HATPY3KU
Hd TPABMUPOBAHHYIO KOHEYHOCTb y BCEX NAIMEHTOB
PEHTTEHOJNIOTUYECKU OBLT 3d(PMKCUPOBAH NEPEIOM
OMOKMPYIONETO BUHTA, W3IOTOBJIEHHOTO M3 CIIABA
MC-10. /InHAMUYECKUI BUHT NEPEMENANCA B JUHA-
MUYECKOM OTBEPCTUH, U IPOUCXOUIA JUHAMUIALUA
nepenoma (puc. 4).
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Puc. 4. PenTreHorpaMmbl alueHTOB
II0CJIE€ HAYaJIa BEPTUKAIbHOM HAIPY3KU
HA4 TPABMUPOBAHHYIO KOHEYHOCTb.
Puc. 3. [Ipouecc 6Guogerpaanuu 8 HeJeIb ¢ MOMEHTA OllePalIuU
BUHTA U3TOTOBIECHHOTO U3 crutasa MC-10.
4 Henen ¢ MOMEHTA Ollepalu

Puc. 5. PeHTreHorpaMmmsl arueHToOB I0CIe
BBINTOJIHEHUS JuHAMu4eckoro bHOC
C IPUMEHEHNEM OUOAETPAAUPYIOMINX BUHTOB. Puc. 6. ITauuent K., 42 roza.
16 Hefeb ¢ MOMEHTA OTIEpPAIU 16 Hefeb ¢ MOMEHTA OTEPATIUU
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K 16-i1 Hezene IPOLIECC OMOAETPA/IAIINY UMIUTAHTATA
VCWIMBAICA: TPOUCXOWIO YMEHBIICHUE DPA3MEPOB UM-
TUIAHTATA, HAOMIOAAIACH PE3KO BBIPAKECHHAA HEYETKOCTD U
PA3MBITOCTb €TO KOHTYPOB, NPOJOIIKAICA NPOLECC (Ppar-
MEHTALMK BUHTA. POPMUPOBAHKE KOCTHON MO30JIX B 30HE
IEPENOMA TIPOXOAWIO 6€3 OCOOEHHOCTEN U B CPEAHUE
(pr3nonoruyecKue CpoKU. KauecTso u CTpyKIypa KOCTHOM
MO30/H 6€3 ITATONIOTMYECKUX OCOOEHHOCTEN (PHC. 5).

CnycTs 4eTblpe MeCA1a NOCIE ONEPALIUU BCE MallU-
€HTbl ObUIM COLMANBHO A/JANITUPOBAHBL U HE UCIIOIb30-
BAJIU DU TIEPE/IBIKEHUN HCTOYHUKY JJOIIOMHUTENbHON
onopsl (puc. 6).

BoIBOIBI

1. Bemomnneno 15 onepanuil 3aKpuITOro AUHAMUYE-
ckoro BMOC ¢ uCIonb30BAHUEM MATHUEBBIX OMO/EIPa-
AUPYIOMUX (PUKCATOPOB.

2. [Iponiecc GUOAETPAALIMN UMIUIAHTATA HE COIPO-
BOXKJAICA KIMHUYECKM 3HAYMMBIMU OCTIOXKHEHUAMHY, 4
TAKKE HE BJIUAT HA CPOKU 3KUBJICHUA MATKUX TKAHE U
(bOpPMHUPOBAHKA KOCTHOM MO30JIM B 30HE NEPETIOMA.

3.V BCEX MALMEHTOB C MOMEHTA HAYa/Id BEPTUKA/Ib-
HOI HAIPY3KM HA TPABMUPOBAHHYIO KOHEYHOCTb IIPO-
U30LIEI [IEPENOM OUOAETPAUPYIOETO BUHTA, UTO IIPH-
BEJIO K AMHAMM3auuu nepenoMa. Konconupanus nepe-
JIOM HACTYTIAJ1A B OOBIYHBIE CPOKN.

4. B iporiecce HaOMOAEHUS BBIACHUIOCH, 4TO OMOjie-
Ipa/jaliyisg MArHUEBbIX UMIUIAHTATOB B IIEPBBIE JIHU T10CTIE
OIlEPALUM MOXKET CONPOBOXAATHCA BBIIEICHUEM I432
(BOZOPO/A), YTO BBHI3BIBAET BO3HUKHOBEHUE JIOKAIBHOMN
5M(U3EMBI B 30HE JIOKUIM3AIAU UMIUIAHTATA.

5. Ha ocHOBaHMHU NOJYYEHHBIX JAHHBIX MOXHO CJie-
JIATH 3AKIIOYEHUE O BO3MOXHOCTH U LETECOOOPA3HO-
CTY TIPUMEHEHMA OUOACIPAAUPYIOMNX HMIUIAHTATOB,
M3TOTOBJEHHBIX M3 MArHUEBOro ciiaBa MC-10 B auHa-
mMuueckoM BUOC IMHHBIX TPYOUaThIX KOCTEN CKEIETa
YEJIOBEKA.

0. VICrob30BAHUE BHHTOB U3 MATHHUEBOTO CILIABA
MC-10 MoOXer yMEHbHUTH KOJIUYECTBO MHBAZUBHBIX
BMEIIATENBCTB (ONEPALUA 10 U3BJICUYEHHUIO OIOKUPYIO-
IETO BUHTA), MUHUMU3UPYS PUCKU 3aMEUICHHON KOH-
COJIMJALIAY U CONYTCTBYIOMUX €1 OCIOKHEHWIL.

KoH(pIuKT HHTEPECOB. ABTOPHI 3aBISIOT 06 OTCYT-
CTBUY KOH(IUKTA UHTEPECOB IIPU MOAIOTOBKE CTATHU.
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The First Experience of Dynamic Intramedullary Osteosynthesis
of Diaphyseal Fractures of the Tibia Using Implants Based
on Magnesium Alloy

Yatsun Ye.V." 2, Ivchenko D.V."?, Holovakha M.L."

Zaporizhzbia State Medical University, Zaporizhzhia

“Municipal Non-Profit Enterprise “City Hospital of Emergency and Ambulance”

of Zaporizbzhia City Council, Zaporizhzbia

Summary. The efficiency of using the dynamic blocking intramedullary osteosyn-
thesis (BIOS) technique for tibial fractures with the use of biodegradable implants
based on the MS-10 magnesium alloy was determined. Objective: to approve the
technique and to study the effectiveness of dynamic intramedullary osteosynthesis
of diaphyseal fractures of the tibia using locking screws made of the biodegradable
magnesium alloy MS-10. Materials and Methods. The study was carried out in the
Department of Traumatology of the Municipal Non-Profit Enterprise “City Hospital
of Emergency and Ambulance” of Zaporizbzhia City Council in Zaporizhzbhia on 15
patients with diaphyseal fractures of the tibia, who underwent BIOS. Cannulated in-
tramedullary titanium rods were used as a fixator. In the proximal section, a screw
made of titanium alloy was introduced into a dynamic hole; a screw made of a biode-
gradable magnesium alloy MC-10 was inserted into a static hole. In the postoperative
period, the patients underwent a course of complex rebabilitation measures. X-ray
control was performed on day 1, at week 4, week 8, and week 16 after the surgery.
Results. After the start of the dosed load on the injured limb, a fracture of the locking
screw made of MC-10 alloy was radiographically recorded in all patients. The dy-
namic screw moves in the dynamic hole and the fracture is dynamized. The formation
of callus in the fracture zone was unremarkable and took an average physiological
time. The quality and structure of callus did not show any pathological features. Four
months after the surgery, all patients were socially adapted and did not use addi-
tional support when moving. Conclusions. Based on the data obtained, it is possible
to draw a conclusion about the possibility and advisability of using biodegradable
implants made of magnesium alloy MS-10 in a dynamic BIOS of long bones of the bu-
man skeleton.

Key words: tibia; osteosynthesis; magnesium; biodegradation; dynamization.
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Ilepmu# JOCBiJ JUHAMIYHOIO iHTPAMEAYIAPHOIO OCTEOCHHTE3Y
aia¢izapHUX neperoMiB BETHKOTIOMUTKOBOIL KiCTKH i3 32CTOCYBAaHHAM
iMILUIAHTATiB HAa OCHOBi MarHi€BOI'O CIUIABY

Ayyn €.B."2, Iguenxo [.B." 2 lonosaxa M.JL!

I3anopizeicuii 0epacasHuti meouunuil yrieepcumem, m. 3anopincnca

2KY KHIT ‘Micoka nikapms excmpenoi i wieuokoi meouunoi 0onomozu” 3anopisekoi

MICOKOI paou, M. 3anopinincs

Pestome. Busnaueno epexmusHicns 6UKOPUCAHHA MeMOOUKY OUHAMIMHOZ0 ONOK)-
BANLHO0 IHMPAMEOYNAPH020 ocmeocunmesy (BIOC) nepenomie 6enuKo20MinKo80i Kicm-
KU i3 3ACMOCY8AHHAM OIOPOIKAAOHUX IMIAGHMAMIE HA OCHO8I MazHiego20 cnaagy MC-10.
Mema docnidxcenna. Anpobysamu Memoouxy i 6UeUUMU ePeKmueHicmy OUHAMIUHO20
IHMPAMEOYTAPHO20  OCMEOCUHME3) OiaAPI3APHUX NePeOMIE BeAUKO20MINKOB0T KICIKU
i3 3aCMOCY8aAnHAM ONOKYBANLHUX 26UHINIE, 8U20MOBICHUX 3 OIOPOZKAAOH020 MA2HIEB020
cnaasy MC-10. Mamepianu i memoou. JJocnionens 6UKoHaHo y Gi00iNeHHi mpasmamo-
2102ii KHIT ‘MJIE i TIMZ] ;. 3anopixcxca 3a yuacmio 15 navienmie i3 oiagpizaprumu nepe-
JOMAMU BEAUKO2OMINKOB0I KicmKu, Axum sukornysascs BIOC. Ak gikcamop euxopucmosy-
BAUCH KAHIONLOBAHT THMPAMEOVAAPHI MUMAH06E CMPUNCHE. Y NPOKCUMANBHOM) 6i00ini
8 OUHAMIMHUTL OMBID 6600UML 26UHIM, BU0MMOBACHULL I3 MUMAH08020 CNAABY, 8 CAMUY-
HULE OMBIP 600U 26UHM, BU0MOBLECHUT i3 OIOPO3KAAH020 MazHie8020 cnaasy MC-10.
Y nicasonepayitinuii nepioo xXeopi npoxooun Kypc KOMNACKCHUX Peadiimayiinux 3axo-
0i6. Permzenonoziunutl Koumpons 6UKOHYBABCA NPOMALOM Neputoi 000u, Ha 4-my, 8-my i
16-my muaxncti 3 momenmy onepayii. Pe3ynvmamu. Bio novamiy 3acmocy8arHs 00308aH0-
20 HABAHMANCEHHSL HA MPABMOBAHY KIHYIBKY ) BCIX NAYIEHMIB PeHM2eHOI02IMHO 0V 3apik-
coBanuti nepenom OI0KY8ANbHO20 26UNMA, 8U20MOBReH020 3i cnaagy MC-10. Junamiunuli
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Summary. Meniscal root tears are defined as radial tears located within 1 cm from the
meniscal attachment or a bony root avulsion. This injury is biomechanically comparable to a
total meniscectomy, leading to compromised hoop stresses resulting in decreased tibiofemoral
contact area and increased contact pressures in the involved compartment. These changes
are detrimental to the articular cartilage and ultimately lead o the development of early
osteoarthritis. Surgical repair is the treatment of choice in patients without significant
osteoarthritis (Outerbridge grades 3 or 4). Root repairs have been reported to improve clinical
outcomes, decrease meniscal extrusion and slow the onset of degenerative changes. In this
article, we describe the anatomy, biomechanics, clinical evaluation, treatment methods,
outcomes, and post-operative rebabilitation for posterior meniscal root tears.

Key words: lateral meniscus; medial meniscus; meniscus root tear; root repair.

Introduction

Meniscal root tears are defined as bony or soft tis-
sue root avulsion injuries or radial tears within 1 cm of
meniscus root attachment [1-4]. These tears are increas-
ingly being recognized as a cause of morbidity, develop-
ment of early osteoarthritis (OA), and altered joint kine-
matics when not surgically repaired [3, 5-9]. The preva-
lence of a complete meniscus root tear in patients with
a documented meniscus root tear has been reported to
be 9.1 % overall in patients who underwent arthroscopic
knee surgery [10]. Moreover, lateral meniscus posterior
root tears (LPRT) were 10.3 times more likely to occur
with an ACL tear than medial meniscus posterior root
tears (MPRT), which were 5.8 times more likely to have
concomitant knee chondral defects than LPRTS [11].
Medial meniscus posterior root tears are commonly de-
generative and seen in middle aged women and may
represent up to 21.5% of posterior horn medial menis-
cus tears [11]. latrogenic MPRT have also been reported
after non-anatomic tibial tunnel placement in posterior
cruciated ligament (PCL) reconstrucrion [12]. Injuries
to the anterior horns of the menisci are less common
and frequently occur iatrogenically, such as during ACL
tibial tunnel reaming and tibial nailing on tibial shaft
fractures [12-14].

Historically, meniscal root tears were treated with total
or partial meniscectomy to achieve short-term benefits.
Recent anatomic, biomechanical, and patient reported
outcome studies have elucidated this pathology, substan-

tiated the necessity of repair, and have led to improved
treatment methods. Currently, repair of meniscal root
injuries is the treatment of choice with the aim of restor-
ing joint kinematics, contact pressures, and delaying the
development of OA [15, 16]. This review will focus mainly
on posterior meniscal root tears including the anatomy,
biomechanics, clinical evaluation, treatment methods,
outcomes, and post-operative rehabilitation.

Anatomy

The meniscal roots exhibit main and supplemental
fiber attachment sites, which significantly contribute to
the native attachment areas and root attachment forces.
Therefore, previous anatomic studies need to be inter-
preted on the basis of whether or not they have included
the supplemental fibers [17-21].

Medial Meniscus Posterior Root Attachment
(MPRA)

The MPRA is 9.6 mm posterior and 0.7 mm lateral to
the medial tibial eminence (MTE), which is the most re-
producible osseous landmark [17]. Additionally, the cen-
ter point of the MPRA can be found 3.5 mm lateral to
the medial cartilage inflection point and 8.2 mm directly
anterior to the most proximal aspect of the PCL tibial
attachment point, which represent two other consistent
landmarks (Fig. 1) [17].

Lateral Meniscus Posterior Root Attachment
(LPRA)

The LPRA is 1.5 mm posterior and 4.2 mm medial to the
lateral tibial eminence (LTE) [17]. Additionally, the center
point of the LPRA is 4.3 mm medial to the lateral cartilage
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inflection point and 12.7 mm directly anterior to the most
proximal aspect of the PCL tibial attachment [17].

Medial Meniscus Anterior Root Attachment
(MARA)

The MARA inserts along the anterior intercondylar
crest of the anterior slope of the tibia [5]. The center
of the MARA was reported to be 18.2 mm anteromedial
from the center of the anterior cruciate ligament (ACL)
tibial footprint and 27.5 mm anterolateral from theme-
dial tibial eminence apex (Fig. 2) [17, 22]. The MARA s at
risk during intramedullary nailing of tibial fractures [14].

Lateral Meniscus Anterior Root Attachment
(LARA)

LaPrade et al. reported that the area of the LARA av-
eraged 140.7 mm? given the considerable overlap with
the ACL footprint [22]. Furthermore, the LARA site was
5.0 mm anterolateral from the center of the ACL foot-
print, 14.4 mm from the lateral tibial eminence apex and
7.1 mm from the nearest edge of the lateral articular car-
tilage. Therefore, the LARA is at high risk for iatrogenic
injury during ACL tibial tunnel reaming [12, 17, 22].

Fig. 1. Anatomical dissection of proximal tibial
articular surface (plan view, femur removed).
Tibial attachment of posterior root of medial

meniscus is marked with white arrows.
PCL - posterior cruciate ligament; aMFL — anterior

menisco-femoral ligament (Humphry ligament); pML -
posterior root of lateral meniscus; ACL — anterior cruci-

ate ligament; aML — anterior root of lateral meniscus;
aMM - anterior root of medial meniscus; pMM — poste-
rior root of medial meniscus; 7L — transverse ligament

(anterior menisco-meniscal ligament), MCL — medial
collateral ligament [17]

Biomechanics
The meniscal roots have an important function for
the meniscus to convert axial tibiofemoral loads into

hoop stresses [8]. The loss of meniscal anchoring to the
tibial plateau results in loss of normal meniscus func-
tion, meniscal extrusion, and altered knee kinematics.
This leads to unequal and abnormal distribution of
knee loading, thereby decreasing tibiofemoral contact
area and increasing peak contact pressures [8]. Allaire
et al. reported that sectioning of the MPRA resulted in
a 25% increase in medial peak contact pressure when
compared to the native state, comparable to that of a
total meniscectomy [8]. Similar changes in the loading
profile of the knee have been reported for avulsions of
the LPRA [2, 9]. The increased contact pressures due to
meniscal root tears are detrimental to the articular car-
tilage and can lead to the development of early OA if
not treated adequately [23, 24].

In cases of ACL deficiency, the lateral meniscus poste-
rior root plays an important role in stabilizing the knee in
both anterior tibial translation (ATT) and during pivoting
activities [25]. Therefore, in patients who exhibit a grade 3
Lachman and a 3+ pivot shift, a possible LPRT should be
suspected. The LPRA has also been reported to act as the
primary stabilizer for internal rotation at higher flexion
angles [25]. Based on these biomechanical findings, a re-
pair of a LPRT should be performed concurrently with
an ACL reconstruction to avoid persistent instability and
increased forces on the ACL graft.

Although speculation still exists on whether or not
the shiny white fibers (SWF) and supplemental fibers
should be considered as part of the meniscal root at-
tachment, biomechanical investigations have reported
that they impact significant contributions to their ulti-
mate failure strengths for the posteromedial, postero-
lateral and anteromedial roots [19]. Therefore, Ellman et
al. suggested that failure to incorporate these fibers dur-
ing repair might be the reason some surgical techniques
do not adequately restore knee biomechanics [19].
Likewise, a non-anatomic repair has been reported to
have significant consequences for the long-term health
of the tibiofemoral joint [26, 27]. In porcine and human
models, recent studies have reported that a non-ana-
tomic transtibial pullout repair of the medial meniscal
roots, anchored only 3-5 mm medial from the native site,
substantially increase mean contact pressure and de-
crease contact area during tibiofemoral loading [26, 27].
Therefore, anatomic repair is necessary to decrease the
detrimental factors contributing to the progression of
osteoarthritis.

The two-tunnel transtibial pull-out repair technique
has become popular among clinicians because of its abil-
ity to restore tibiofemoral contact pressures and contact
area at time zero [3, 8, 28-30]. The transtibial pull-out
technique has also been proposed to have the added ben-
efit of enhanced meniscal healing due to the biological
effect provided by tunnel drilling allowing the egression
of growth factors and progenitor cells from bone mar-
row [31]. However, micromotion of the meniscal root,
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Fig. 2. Time-0 results of contact pressure distribution (in MPa)
immediately after the knees were subjected to different conditions.
a — Intact knee; b — a complete radial posterior lateral meniscus root tear (PLMRT); ¢ — a complete radial PLMRT com-
bined with deficiency of posterior menisco-femoral ligament (PMFL); d — total meniscectomy of lateral meniscus [2]

or “bungee effect” as described by Feucht et al. [2014],
caused by long length suture construct, has been an area
of concern, but Cerminara et al. reported that the main
cause of root displacement was the meniscus-suture in-
terface failure, rather than a “bungee effect” [28, 31].

Diagnosis. Clinical Evaluation

Meniscal root tears can occur during traumatic events,
but most cases (around 70% of MPRT) occur in degenera-
tive knees without a specific injury event or following mi-
nor traumatic movement, such as squatting [32, 33]. The
MPRA is the least mobile of the meniscal roots and, con-
sequently, has a highest incidence of tears. The incidence
of MPRT reportedly varies from 10-21% of medial menis-
cus tears [34-38]. In the setting of a multiligament injury,
the incidence of MPRT is reported to be around 3% [6, 33,
39, 40]. Additionally, 80% of patients with spontaneous
osteonecrosis of the knee (SONK), typically involving the
medial femoral condyle, have an associated MPRT, which
argues against the «spontaneous” etiology of this over-
load syndrome [41].

The risk factors for MPRT are varus alignment, in-
creased age, high body mass index, and female sex
[35-37, 42].

Most meniscus root tears have no history of inciting
trauma; therefore, a high degree of suspicion is required
in the presence of risk factors. Patients can report joint
line pain, but meniscal mechanical symptoms (locking,
catching and giving way| are not common [43]. A pop-
ping sound can be heard when the patient performs
light activities like rising from a chair or squatting [44].
The onset of pain may be subtle and severe with a minor
or no evident trauma [45]. The most common findings
on physical examination are pain with full knee flexion
(66.7%), joint line tenderness (61.9%), and a positive Mc-

Murray test (57.1%) [45]. A MPRT can result in an extrud-
ed meniscus palpable along the anteromedial joint line
when a varus stress is applied to the knee in full exten-
sion. This extrusion disappears when normal knee align-
ment is restored [46].

Imaging

Magnetic resonance imaging [MRI] is the imaging mo-
dality of choice to diagnose meniscal root tears and con-
comitant pathologies [32, 35, 49-51]. In a recent prospec-
tive level II study, LaPrade and Ho reported a diagnostic
sensitivity of 77%, a specificity of 73%, a positive predictive
value (PPV) of 22%, and a negative predictive value (NPV) of
97% using 3.0 T MRI, with a higher sensitivity for MPRT [10].
To assess for a meniscal root injury, T2-weighted sequences
are typically utilized with coronal, sagittal, and axial im-
ages [49, 52]. Three main signs should be evaluated on MRI
when a MPRT is suspected: 1) linear high signal intensity
perpendicular to the meniscus (radial tear) at the meniscal
root in the axial plane; 2) a vertical linear defect on the
meniscal root (truncation sign), which is associated with
medial meniscal extrusion >3 mm; and 3) the ghost sign,
which is absent in normal meniscus signal in the sagittal
plane (Fig. 3) [50]. These three signs when used together
have been reported to have a high sensitivity and specific-
ity [10]. Moreover, near perfect intra- and interobserver re-
liability were reported for MPRT diagnosis on axial, coro-
nal, and sagittal MRI planes [50].

Extrusions of greater than 3 mm on mid-coronal im-
aging are significantly associated with articular cartilage
degeneration, severe meniscal degeneration, and menis-
cal root tears (Fig. 4) [53, 54]. Ipsilateral tibiofemoral
compartment bone marrow edema and insufficiency
fractures are commonly noted in the presence of poste-
rior meniscal tears [32].
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Fig. 3. Left knee MRI showing a medial meniscus posterior root tear (MPRT) (yellow arrow).
A - Sagittal plane view. Ghost sign; B — axial plane view; C — coronal plane view [50]

Fig. 4. Left knee MRI showing a medial meniscus extru-
sion on the coronal plane views [53]

Classifications

LaPrade et al. (2015) classified posterior root tears ac-
cording to morphology based on an arthroscopic assess-
ment. Type 1 (7%) is a partial and stable root tear; type 2
(68%) is a complete radial tear within 9 mm of the root

attachment. Type 2 tear can be subclassified in 2a (38%),
within 0 to <3 mm; 2b (17%), between 3 and <6 mm;
and 2c¢ (12%), between 6 and 9 mm from the root attach-
ment. Type 3 (6%) is a bucket-handle tear with complete
root detachment, type 4 (10%) is a complex oblique or
longitudinal tear with complete root detachment, and
type 5 is a root bony avulsion (Fig. 5) [47].

Forkel et al. have described another classification for
LPRT according to localization and compromise of me-
niscofemoral ligaments [48]. Type 1 is a real avulsion of
the posterior lateral root. This injury can be a result of a
trauma or iatrogenic due to a posterior sited ACL tunnel.
Type 2 is a radial tear involving only the root and not the
meniscofemoral ligament. Type 3 is a radial tear of both
root and meniscofemoral ligament.

J-Y Kim et al. classified root tears into 5 types accord-
ing to the presence of a complete tear and the measured
value of the tear gap: type 1, incomplete root tear; type 2,
complete root tear with no gap or overlap; type 3, com-
plete root tear with a gap 1-3 mm; type 4, complete root
tear with a gap 4-6 mm; and type 5, complete root tear
with a gap 7 mm [55].

Treatment Rationale

Treatment of meniscal root tears is variable based
upon the severity of the injury, timing of injury to surgi-
cal intervention, and the condition of the articular carti-
lage. The goal of surgical repair is to restore joint contact
pressures, joint kinematics, and delay the development of
OA. Therefore, surgical repair is not indicated for patients
with diffuse Outerbridge grades 3-4; however, it may be
considered in those with focal chondral deficits to re-
lieve symptoms. The most commonly utilized treatments
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Fig. 5. Meniscal root tear classification system illustrated in posterior medial meniscal root.
Type 1 — partial stable tear; type 2 — complete radial tear within 9 mm from attachment;
type 3 — bucket-handle tear with complete root detachment; type 4 — complex oblique or longitudinal tear
with complete root detachment; type 5 — bony avulsion fracture of the root attachment [47]

for posterior meniscal root tears include non-operative
treatment, partial meniscectomy, or repai.

Non-Operative Treatment

With recent evidence on the importance of the poste-
rior meniscal roots on maintaining hoop stresses, normal
knee kinematics and normal contact loading, as well as
excellent post-operative patient reported outcomes and
established surgical techniques, there are few scenarios
not to treat a root tear with a surgical repair. Elderly pa-
tients with high grade and diffuse OA (Outerbridge 3-4)
are usually candidates for nonoperative treatment. Symp-
tomatic treatment with the use of analgesics (oral or top-
ical), activity modification, and/or an unloader brace can
relieve some of the symptoms.

Meniscectomy

Patients with advanced degenerative changes and
persistent mechanical symptoms such as locking and pa-
tients who have failed conservative treatment may ben-
efit from a partial or subtotal meniscectomy [42]. Howev-
er, the development of further OA reliably occurs, making
symptom relief often short-lived in contrast to meniscal
root surgical repair.

Posterior Meniscal Root Repair

Anatomic repair of the meniscal root should be at-
tempted whenever possible to prevent meniscus damage
and OA, except in cases in which the patient is a poor

surgical candidate (significant comorbidities or advanced
age), diffuse Outerbridge grade 3 or 4 OA of the ipsilat-
eral compartment, non-symptomatic chronic meniscal
root tears, and/or significant limb malalignment unless
concurrently corrected [32, 55]. The two most common-
ly used repair techniques are suture anchor repair and
transtibial meniscal root repair.

Suture Anchor Repair

Medial meniscal root tears can be treated with suture
anchor repair, utilizing one suture anchor with two su-
tures via an all-inside technique. For a MPRT, an anchor
is inserted at the meniscal root anatomic footprint by us-
ing a high posteromedial portal. Then, the root is reat-
tached with two vertical sutures [56-58]. This technique
is technically demanding and has mainly been reported
in patients with grade 3 medial collateral ligament tears.

Transtibial Pull-Out Repair

Many techniques describing transosseous suture fixa-
tion for medial and lateral posterior root tears have been
described. The treatment can slightly differ depending on
the type of meniscal root tear pattern. This particular tech-
nique involves passing sutures through the meniscal root,
retrieving them through tunnels drilled in the proximal
tibia, and subsequently tying them over a post, button or
anterior tibia bone bridge [40, 59-61]. Many meniscal suture
configurations have been proposed with different biome-
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chanical properties including two simple stiches, horizon-
tal mattress stitch, modified Mason-Allen (MMA), and two
modified loop stiches [62]. However, two simple sutures
have been reported to result in the least root displacement,
have increased stiffness, and are not significantly different to
the more complex (MMA) suture [28, 62]. Single tunnel and
double tunnel techniques have been described in attempt to
reproduce better the anatomical footprint and enhance bio-
logical healing [30]. Fixation with a button is advantageous
given that it is less invasive and reduces a risk of soft tissue
irritation compared with screw and washer fixation [40].

Outcomes

Partial meniscectomy vs meniscal root repair

Partial meniscectomy for MPRT has been reported to
significantly improve subjective outcome scores; how-
ever, degenerative changes on the Kellgren-Lawrence
scale (KL) increased significantly postoperatively at
5 years’ follow-up [35, 63]. In a recent retrospective study
by Krych et al. comparing a partial medial meniscectomy
with nonoperative treatment, no significant difference in
final Tegner scores, IKDC, or KL grades, was found be-
tween both groups. However, 54% of the partial medial
meniscectomy group progressed to a total knee arthro-
plasty (TKA) on average in 4.5 years [63).

Meniscal root repairs have been reported to improve
subjective patient outcomes. In a recent meta-analysis,
Chung et al. reported significant improvements in post-
operative clinical scores after surgical repair [23, 24]. Sim-
ilar results were reported in a recent systematic review
by Feucht et al. [64]. Feucht et al. reported an improve-
ment of the Lysholm score [52 to 86] after MPRT repair
by arthroscopic transtibial pull-out technique [64]. In a
retrospective study comparing transtibial pull-out menis-
cal root repair to partial meniscectomy with a2 minimum
5-year follow-up, Chung et al. reported significantly bet-
ter clinical and radiological outcomes in the repair group
[24]. The rate of conversion to a TKA was 34% in the
partial meniscectomy group and none in the root repair
group [24]. In a retrospective study, Kim et al. compared
partial meniscectomy (28 patients) to meniscal root re-
pair with pull-out technique (30 patients) with a mean
follow up of 46 months. Significantly better clinical and
radiological results were found in the repair group [65].

LaPrade et al. performed a retrospective Level III study
of 50 knees and reported improved subjective outcomes
(Lysholm, IKDC, and WOMAC) with posterior menis-
cal root repairs with an anatomic two-tunnel trans-
tibial pullout technique [66]. There was no significant
differences in the failure rate according to age (<50 vs
>50 years) and laterality (MPRT vs LPRT). Patient satis-
faction was high with a significant improvement in pain,
function, and activity level [66]. Therefore, they suggested
that other factors such as OA grade, high BMI, or the abil-
ity to comply with the postoperative rehabilitation pro-
tocol may be more useful when assessing the appropriate
management rather than age as a sole factor [60, 67].
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Meniscal root repair and arthritis

In a meta-analysis by Chung et al., it was reported
that progression of arthrosis was observed in only 10% of
patients at a mean follow-up of 30.3 months and mean
age of 54 years after meniscal root repair [23]. Therefore,
it was concluded that a minimum of 79.7% of patients
with MPRT could avoid degenerative changes with surgi-
cal repair. In a systematic review by Feucht et al, it was
reported that 84% of patients had no progression of OA
on the Kellgren-Lawrence grading scale after meniscal
root repair [64]. These studies suggest that meniscal root
repair can slow down the progression of osteoarthritis.

Meniscal root repair and reniscal extrusion

One of the challenges with meniscal root repair is the
presence of meniscal extrusion during follow—up. Chung
et al. reported that meniscal extrusion was not reduced
in the evaluation of 117 patients of four studies, while
Feutch et al. found a 56% rate of medial meniscal extru-
sion [23, 64]. Ki et al. found a decrease in meniscal extru-
sion in 86.7% of patients [24]. The biomechanical conse-
quences of extrusion are not fully understood; however,
increased joint loading can be expected with increasing
meniscus extrusion. Therefore, anatomic reduction and
fixation of the meniscus root to the anatomic footprint
is important.

Postoperative rehabilitation

The patient should remain non-weight-bearing for
a minimum of 6 weeks following a transtibial pull out
meniscal root repair. Passive exercises for a range of mo-
tion in a safe flexion zone from 0° to 90° begin on the 1-st
day after the surgery. After 2 weeks, the patient can be
advanced in his knee flexion as tolerated. Gradual prog-
ress towards full load begins at 6 weeks. Deep leg presses
and squats with knee flexion greater than 70° should be
avoided for at least 4 months after the surgery. Differ-
ent postoperative rehabilitation protocols have been de-
scribed in the literature; however, no comparison study
has been performed [32, 33, 67, 68].

Although the management of meniscal root tears is
evolving and improved subjective outcomes are being ob-
served, no long randomized controlled studies have been
published to date. However, with an adequate diagnosis
such as a correct clinical and imaging assessment, fol-
lowed by a correct indication, meniscal root tears should
be repaired. This will result in improved clinical and ra-
diological outcomes compared to partial meniscectomy.
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Ileperik TucepTaiHHUX POOiT, 3axuneHux y 2020 p.
Ha 3700YTTA HAYKOBOI'O CTYIIECHSA
32 CHeHiaJbHICTIO “OpTOoNeaid-TPAaBMATOIOIiA”
B M. KueBi Ta M. XapKoBi

Jlucepraniitni poGOTH, AKi IPHUIIOJHO 3aXUIIEH] Y Clleniati3oBaniit BaeHii paai 1 26.606.01
AY “IacrutyTt TpaBMaroaorii Ta opromnenii HAMH Ykpainu”, M. Kuis

Ne 3m00yTTA
ABTO Ha3sa poGoru TA 3aXH
n/m P p HAYKOBOT'O CTYTICHS Aa cry
Typumn JljarHOCTHKA T JHKYBAHHA
1. Onena — CHTCI;}(’)BHQTHZ JIOKTOp MEAMYHIX HayK 15 BepecHs
AngpiiBaa
Maprunsax Komruiekcn TIC/ITYH
ph . CHC OPTOTIEAMIHC . JIOKTOp MEIUYHUX
2. Creman JIKYBAHHSA XBOPHX Ha BiTaMiH-D-3a1exHuit 0 23 TpyanA
Muxaiinosuy Ta BiTaMiH-D-pe3uCTeHTHUI paxiT YK
TOCKVIOB JupepeHniiioBane eHi0npPOTE3yBAHHS
3 Oﬁg Ky/TBIIOBOTO CYII004 JIOKTOp ME/IMYHIX 24 rpymis
' Y JUCIUIACTUYHO H
Onexcanaposny pH /i HOMy ayK
KOKCApTpO3i
Jlorait MaJioiHBa3uBHE JIKyBAHHA 3BUYHOIO
Kanyaar MeIuyHux .
4. Bsavecnas BUBIIXY IUIEYa Y XBOPUX 2 28 ciuna
Aprtyposny CTAPLINX BIKOBUX IDYII VK
NTUMi3a11i XIPypPridHOro JiKyBAHHA
Bacunenko O SALLT XIPYPITIHOTO JIKYSa
5 AHTOH TSDKKUX T1EpeioMiB i C3 Kanguar MeapuuHux HayK 28 cians
' VCTAIBHOIO MeTaeni(i3
Bonopumuposuy A . dizy
IPOMEHEBO] KiCTKH
ObepemMok BinHOBIEHHS OMO3ULI{ IEPIIOTO Ka S
6. Mukomna TIIBLIS KACT TIPY HAC{KAX HIA A YK 25 MOTOTO
IlerpoBny TPABM BEPXHBOI KIHIIBKA
Pynenxo . . .
XipypriuHe niKyBaHHS Kanpmnar MeIMyHIX HAYK
7. Powma TKKUX (popM Hallux Valgus 15 epeci
IropoBuy p 8
Ayna
Kommexcne oproneanyte
8. Makcum JKVBALIE XBO PE)X i §0 ar Kanmyiar MeIuHIX HayK 16 BepecHs
CepriitoBuy Kyp P TPy
Kocrorpus JliarHOCTHKA T4 JIIKYBAHHS IiIrMEHTHOT'O
0. IOpint BULIOHOAY/IAPHOTO CUHOBITY KOJIIHHOIO Kanpmnar MeInyHIX HAYK 16 BepecHs
Onerosuy cyrnoba
ToranpHe eHAOIPOT! HHS
ABTOMEEHKO KOJ(I)iHaI;Ior(f ce ?1%65(;;}32};{?3}10@1
10. €Brexin T i Kanpupar MEIMYHUX HAyK 24 Tpynus
. (PpOHTANIBHUX Jie(POPMALLill y XBOPHUX
MukoanoBny R
Ha PEBMATOIJHUI APTPUT
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Jlucepraniitni poOOTH, AKi IPHIIOHO 3AXHINEH] Y CreniatizoBaHiil BueHin paxi JI 64.607.01

AY “IncruryT maroJorii xpe

0ra T2 cyr106iB imeni mpogecopa M.L CareHka

HanioHaIBHOI aKaJeMii MEAMYHHUX HAyK YKpaiHu”, M. XapKiB

o 3 | T:
N ABTOD HasBa poGoTu noGyTT Jara
n/m HAyYKOBOT'O CTYIICHA 3aXHUCTY
XipypriuHe JTiKyBaHHS MAL[€HTIB 3 HACTIIKAMU
1 OmenbaeHko Tapac byp KYB: LICH " 5 |
. MUKOMATOBIY YIIKOKEHb Ha il ATKOBO-TOMITKOBOTO Cyr/1002 JIOKTOp MEIMYHIX HAYK 3 BepecHA
(excnepUMEHTANBHO-KIiHIYHE JOCTHKEHHA)
Ly JlereHepaTuBHO-AUCTPODIUH] ypAKEHHA XpeodTa
noxamox Ceprin . KTOP MEIUYHIX
2. a 6. AT Cep 3 CUHJPOMOM KoMIIpecii Xpe6ToBoi aprepii. Jlokrop mer 26 vepBHs
Biraniiiosuy ) - HayK
JliarHOCTHKA i JIIKyBaHHA
3 Crayzne Bonogumup ADPTPO3 KPHKOBO-KITYOOBUX CYIIOOIB: [TATOTECHES, JIOKTOp Me/IUHKX 28 cepms
' Anaroniiiosny JiarHOCTHUKA, IIPOrHO3YBAHHSA T4 JIKyBAHHA HayK p
TaxkTuKa MiKyBaHHS VIIK Hb IUCTAIBHUX
Beup Iprna d A JIKYyBd YIIKO/UKCHD IACTA/IBH JOKTOp MEAMYHIX
4. . MeTaeriisiB JOBIUX KiCTOK Ha OCHOBI 4 BepecHa
I'puropisua s R HayK
IPUHIMIIB 6ion0riYHO1 (hikcaryi
OniHKa KiCTKOBOIO OJIOKY ITiC/I ONIEPEKOBOTO
. 33THHOOOKOBOT'O MEKIIONEPEYHOTO CTIOHAUIONES
[Tankin Onexcauap A cp HIAIONC3Y Kangypar MeIuyuHux HayK
5. BIKTOPOBIY 3 BUKOPUCTAHHAM KiCTKOBOILUIACTUYHUX 28 MOTOTO
p MarepianiB (eKCIepUMEHTAIbHO-KIiHIYHE
JOCTIKEHHA)
» {arHOCTHKA PAHHBOI IEPUIIPOTE3HOT iH(EKIIiT
Mapymax Onexciit a . p PHIPOTC: exny Kanpunar MeInYHIX HAYK
6. S — IiC/IA EHONPOTE3YBAHHA KOMIHHOIO Td 28 MoTOro
p KY/IBIIOBOTIO CYIMIOOIB (KIHIYHE JOCIPKEHHA)
JlikyBanHA fepopMallil JOBIUX KiCTOK Y AiTel
7 [Tamenko Oupapiit i3 HEJIOCKOHAJIUM OCTEOTEHE30M 32 JIOIIOMOT'0I0 Kanpunar MeInYHIX HAYK 13 Gepests
’ Biranittosny {HTpaMERYIAPHUX TENECKOIIYHUX (PIKCATOPIB p
(EKCTIEPUMEHTAIBHO-KIHIYHE JOCII/PKEHHA)
Kriniko-6ioMexaHiyHe OOrpyHTYBaHHS
Kosans Onexcanzp MQJIOiHBA3UBHUX TEXHOJIOITH OCTEOCUHTESY
. I . . K T MEIMYHUX H 26 4epBHA
8 AHATONHOBUY B Pa3i [IEPEIOMIB IUCTATBHOIO AH[ANAT MCR ayK 0 uep
MeTaerihiza KiCTOK rOMiIKA
oy Xipypriune Ji HH$ BEPT/IIOTOBUX NIEPEIOMIB
Kanpuenko Aupapiit PYPITIHC JIKYBak CpTIIOTO Cperio
0. BiKTODOBIY CTErHOBO{ KiCTKH B OCi6 TIOXHJIOTO Kanpmnar MeInYHIX HAyK O nmurHa
p Ta CTAPEYOro BiKy
. BIOKyBaHHS HAPOCTKOBOT 30HU JIOBI'MX KiCTOK
Pokyrtos Bikrop KYBAHEH HAPOCT AOBIHX KICT
10. [ — VL1 KOPEKLLT Pi3HAULI JOBKXIHN HIDKHIX KIHII{BOK Kanpmnar MeIMYHIX HAYK O nunHg
p (EKCTIEPUMEHTAILHO-K/IHIUHE JJOC/LJUKEHHS)
BrocKOHAIEHHS iaTHOCTUKN T4 JTiKYBAHHA
CTIMKUX PO3rMHAJIBHUX KOHTPAKTYP KOJTiHHOTO
bapxos Onexcanzp P TTPAKTYD
11. Cyr7106a, M0 BUHUKIN NiCs AiadizapHux Kanpypar MEIMYHIX HAyK O nunHg
OnekcanapoBuy . i
NEPENOMIB CTETHOBOI KiCTKI
(EKCIIEPUMEHTANBHO-KIHIYHE JOCTKEHHA)
. HITia/IbHA JliarH bOBUX CT4HIB
Axopenko CiTnaHa Jacpepery A/IbHA JHArHOCTHKA GOIIbOBHX CTa
12. Muxaiitisaa Y ALAHIY IVIEYOBOTO CYIIoda Kanauzaar MEAMYHUX HAyK | 28 ceprHa
(Ha OCHOBI Y/IBTPA3BYKOBUX JAOC/I/KEHD)
XipypriuHe niKyBaHHA 6araToOylIaMKOBUX
i TIEPEIOMIB JIOBTMX KiCTOK HHKHIX
Mexune IOpirt  TICPCNIOMIS /10 cTo
13 KiHIIiBOK i3 JOZIATKOBUM BUKOPHUCTAHHAM Kanpupar MeguyHux HayK 4 BepecHd

IOpiiioBry

B-TpuKanbLirihocary
(KIiHIKO-€KCIIEPUMEHTAIBHE JOCL/PKEHHS)
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Ileperik pooir,
HAJIPYKOBAHHX Y KypHa1iy 2020 p.

Iariko I.B., Maromeaos C., Iafiko O.I., becequnckuii C.H.,

Ky3y6 T.A., Homumyk JL.B.

OCOBEHHOCTH META60IN3MA OPraHMYECKOTO U HEOPTAHUYECKOTO MaTPUKCA KOCTHOH TKAHU
y OOJIBHBIX C JIET CHCpaTI/IBHO-[II/ICT pO(i)I/I‘—ICCKI/IMI/I N3MCHCHUAMU T2306Cﬂp€HHOFO CYCTHBH

Nel,4

Crpadyn C.C., borgan C.B., IOpiitayk J.M., Ceprierako P.O.
AHa1i3 IPUYKH PO3BUTKY OCTEOAPTPO3Y IVIEUOBOIO CYI100a Y XBOPHX
TiCJIA NEPENOMiB IIPOKCUMAIBHOTO €MiMeTa(i3a IIeU0BOi KiCTKH

Ne 1,15

Typuun 0.A., Ia6ax A.IL, Koctpy6 O.0.
DaKTOPU BIUIMBY HA PE3YIBTATH JIIKYBAHHA IiJOMOBHOIO (pacuiiry
Ta iX IPOrHOCTUYHE 3HAYCHHA

Ne 1, 24

JIrotko 0O.B., Birpak K.B., MuTakina LIO.
BusHayeHHA YyTIMBOCTI KIIHIYHNX IITaMiB S. aureus, BUIUIEHNX
Bi/l XBOPUX OPTOIE/I0-TPABMATONOTTYHOTO MPOGIIO, I0 aHTHOAKTEPiaNbHOTO 3ac06y “Tliodhar”

Ne 1, 30

Kocrpy6 0.0., Kortok B.B., Itotko O.b., Koros LB.,
bnoucekuii Pl., 3acagaiok LA.

Jndepeniiiiaa larHOCTUKA PEAKTUBHOIO T4 iH(EKIIITHOTO apTPUTY
iC/I IVIACTUKU TIEPEAHBOT XPECTONOAIOHOT 3B’A3KM

Ne 1, 39

Tiixo L.B., Taxysuncekuii 0.A., Hizanos T.B., Ko3ak PA.,

3aeus B.b., Yepnaxk I1.C.

BusHaueHHA 3AIEKHOCT] (POPMH IIPOTPECYBAHHS KOKCAPTPOZY

Bi/] BAPiaHTy BEPTUKAILHOI [IOCTABU XBOPUX i3 Ky/IbIIOBO-TIONEPEKOBUM CUHAPOMOM

Ne 1,48

Haymenxo JLIO., Kocrpunsa K.I0., Mamerses A.O.
Xipypri4He JiKyBaHHA CTiIKMX KOHTPAKTYD MIK(aTAHIOBUX CYITIO0IB ITAIBII{B KUCT]

Ne 1,54

Amincexuu 10.4.
KoMmIuieKkcHe BiJHOBHE XipypriyHe JiKyBaHHA XBOPUX i3 TOCTTPABMATUYHUM TETPAIAPE3OM

Ne 1, 64

Crpadyu C.C., borgan C.B., AG6acos C.M.
PenrrenzieHCUTOMETPIYHI TOKA3HUKY II{IbHOCT] KICTKOBOI TKAHUHU T'OJIiBKU
IJIEYOBOI KICTKU Y XBOPHX 13 YACTKOBUM PO3PUBOM CYXOKIIKA HAJOCTHOBOI'O M'A32

Ne 1,71

Jn6ax A.IL, Pynenko PL
Cy4dacHuit cTaH npobneMu Xipyprigxoro JikysaHus hallux valgus (Ors)

Ne 1,77

Cyanma O.M.
Bapiantn KoMneHcanii KiCTKOBUX Ae(EKTIB IPU PEBi3ilHOMY EHIOIPOTE3YBAHHI
KOJHHOTO cyr1o6a (OTap mirepaTypy)

Ne 1,85

®inimayx B.B., Cysopos B.JL.
AnieTabynapHa AUCIUIA3iL: CydaCHAY MO Ha pooaeMy (OITag TiTepaTypy)

Ne 1,92

Kyx I1.M., Mopuaniok B.0O., Manjimypa M.M.
AKTyaIbHIAN aHAJT3 YCKIAAHEHD TIPU MOHOKOHJWIAPHIN apTPOIUIACTHI KOMHHOTO cyrnoda (Ormax)

Ne 1,101

Crpagyu C.C., Byp’snos O.A., [loBopo3uiok B.B., Iaiiko O.L,

I'purop’esa H.B., Tumomenko C.B., Kotiok B.B.

MynsTHMCIUATIIIHADHNAE KOHCEHCYC: KOMIUIEKCHUI PETiOHAPHUIT 60IbOBUN CUHAPOM I THITy.
OCHOBHI NPUHLWIN JiarHOCTUKH T4 JIKYBAHHA

Ne 1,114
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IInm6amok B.L, Crpadyn C.C., Tpersak Lb., bopaux O.B., Kypinuuii LM.,
TIariko O.I,, lasiosuu B.B., Pe3nikos O.B., JIucaxk A.C.
MynbTUANCHUIIIIHAPHUNM KOHCEHCYC: YPAKEHHA IUIEYOBOIO CIUIETIHHA.
OCHOBHI IIPUHLIUIN JiarHOCTUKY T4 JIIKYBaHHA

Nel,118

Koctpy6 0.0., Homsruenko 10.B., Kotiok B.B., 3acaguiok LA.,

Bbaoucekuii P1., Cmipaos [1.0.

Bu3HA4EHHA Yy4ACT] ayTONOT{YHUX ME3EHXIMATIBHUX CTOBOYPOBUX KIiTHH KICTKOBOT'O MO3KY
B PErapaTUBHOMY XOH/IPOTI€He3i

Ne 2,4

Liabakh A.P, Lazarenko H.M., Piatkovskyi V.M.

Surgical Treatment of Symptomatic Neuromas After Lower Limb Amputations Ne2,11

Zazirnyi LM., Kostrub 0.0.

ACL Reconstruction: Problems, History and Future. Part 1 Ne2, 17

Kocrpy6 0.0., Kortok B.B., [loxik B.A., Ma3eBud B.B., Tperpsakos PA.,
Cumipnos JI.0., 3acaguiok LA.

JlonatkoBi mpotokon MPT-06CTeKeHHS TEPEIHBOI XPECTOMOIOHOT 3B'3KH —
CTAHJAPT A{arHOCTUKY YM IIPUMXA JOCTiHUKIB? (Orman)

Ne 2,26

Mancupos A.B., Iutosuenko B.O., Tapsaqui €.B.
YCKITaIHEHHA (HTPAMEYIAPHOTO GJIOKYIOUOTO OCTEOCUHTESY KiCTOK KiHIiBOK Ne 2, 35
T4 IIAXH X TONEPEUKEHHA

Paguenko K.A., I'aixo O.I
MPT-ZiarHOCTHKA TPaBM Ta 3aXBOPIOBAHb HAJIT ITKOBO-TOMUIKOBOTO CYIVI062 T4 CTOIH Ne 2,43
(Orusn niteparypu)

3asipunii LM., Kpapuenko [I./1I., AHipeeB ATaHac

JlikyBaHHA paH 1pu HeratusHoMy TUCKY (VAC) B oproneauyHiit xipyprii (Orap) Ne2,52

I'yk 10.M., 3uma A.M., Kinga-Ilonimyk T.A., YeBepaa A.L,
Bupepko P.B., Ckyparos O.1O. Ne 2,60
CynHHA Mab(opMAaLis K opToneAnyHa npodaema (Orisy)

Cononinus €.0., [Iponienxo B.B.
[lepenonepanifina TpaHcapTepianbHa eMOOMI3AiA 3MOAKICHUX MyXJIUH KiHI{BOK Ne 2,68
(cyyacHnti cra npodnemu) (Orsn)

Strafun S.S., Borzykh O.V., Kurinnyi LM., Ivchenko D.V., Bilyi S.L,
Tymoshenko S.V., Lieskov V.H., Yarova M.L., Lysak A.S. Ne 2,75
Development of Hand Surgery in Ukraine

3azipuuii LM., Koctpy6 0.0.
COVID-19. Bxa3iBku Ta peKoMeH/anii €BpOIerChKOi acoLiiallii CIOpTUBHOI TPaBMY,

aprpockoriii Ta Xipyprii komizHOro cyrno6a (ESSKA) mozso BiTHOBIECHHA Ne2,83
OPTONEANYHOT Xipyprii
Poliachenko LV., Hrytsai M.P, Liutko O.B., Kolov H.B., Vitrak K.V. Ne 3. 4

New Opportunities in the Diagnosis of the Implant-Associated Infection

3azipuuit LM., Koctpy6 0.0., Kotiok B.B., ILtyrarap O.B.
Ham mor7say Ha BiTHOBHE MiKYBAHHSA MiC/IA [IACTUKY EPEAHBOT Ne 3,9
XPECTONOAIOHO 3B"13KN KOJHHOTO CYIII062a

Tarysuucekui 0.A., Iaiixo 0., Iasiko LB.
MinepabHA MUIBHICTb KICTKOBOI TKAHMHY Y XBOPUX i3 KOKCAPTPO30OM Ne 3,17
i3 CyIyTHBOIO TTATONOTIEI0 Xpe6Ta
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JIa6ax A.IL, Kyuep LB.
[ToMUNIKY Ta YCKIaZAHEHH 1P JIIKYBAHHI NAI[E€HTIB i3 EPEIOMaMU KiCTOYOK I'OMIIKA

Ne 3,24

Koctpy6 0.0., Kortok B.B., Ocagua JL€., TIyako P.B., dixyx IL.B., Bagsiok H.C.
MeTopo0Tis YABTPACOHOTPAPIYHOTO AOCTUKECHHA
AHTEPOJATEPATBHO] 3B’A3KN KOMHHOTO CYIJI062

Ne 3,30

Crpadyu C.C., borgan C.B., Ceprienxo P.O., Ieckos B.L
BIutuB yIKOLKEeHb M'IKOTKAHUHHUX CTPYKTYP IUIEYOBOTO CYII062 HA PO3BUTOK OMAPTPO3Y

Ne 3 41

Kocsaxos A.H., byisra ILB., [peoennuxos K.A., Miwtocepos A.B.,

Ty3 E.B., ®emun E.M., CratkeBua M.B.

OfIHO3TAIHOE OUIATEPATIBHOE TOTANIBHOE 3HIONPOTE3UPOBAHNE Ta300€JPEHHBIX CYCTABOB.
COBPEMEHHBIE NPEACTABACHUA 1 HALI OIIBIT

Ne 3,52

Zazirnyi LM., Kostrub 0.0.
ACL Reconstruction: Problems, History and Future. Part 11

Ne 3,63

TIariko L.B., Fany3unchkmit O.A., Cynuma O.M., Iligraenpkuii B.M.
Ponb cioHAunoapTposy B CTPYKTYpi 60160BOTO CHHAPOMY
TiCI/I €HJONPOTE3YBAHHA KY/IBIIOBOIO CYII00a

Ne 3 71

Crpadyu C.C., Iaitosny B.B., Kymux F0.A., leckoB B.I.
[TapuiaibHi YIIKOMKEHHA BEIMKOTO IPYAHOIO M'A3a

Ne 4,12

Jextapenxo H.O., Ipunai M.IL., Hokano B.M.
JlnHaMiKa IMYHOJIOTTYHUX NOKA3HUKIB Y XBOPHX i3 OCTTPABMATUYHIM
OCTEOMIETITOM Ta TPO(PIUHUMU POINATAMU TKAHUH TOMIUIKA

Ne 4,21

Liabakh A.P, Lazarenko H.M., Kulieva O.V.
Medial Gastrocnemius Flap for Covering Tissue Defects Around the Knee

Ne 4,28

, Haymenko H.O., Anyiak M.b., Yesepaa A.L,

Hemem M.M., Mapuunak C.M.

Croci6 BU3HAYEHHA KIHIKO-DEHTTEHOIPAMOMETPHYHIX IIOKA3HUKIB KY/bIIOBOIO
cyrno6a y nanientis i3 11

Ne 4,35

Auyn E.B., UBuenxo /1.B., [onoBaxa ML

TIepBBIit OMBIT IMHAMUYECKOTO HHTPAMEYUIPHOTO OCTEOCUHTE3 INAPU3APHBIX
TIIEPENOMOB 60JBIIEOEPIIOBOI KOCTH C IPUMEHEHNEM UMILIAHTATOB

H4 OCHOBE MArHMEBOTO CILIABA

Ne 4,43

Zazirnyi LM., Kostrub 0.0., Smigielski R., Andreev A.
The Problems of Meniscal Root Tears

Ne 4,51
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Po6oTa KuiBcbkoro ocepenky BI'O
“YKpaiHChbKa ACOLiallid OpTOIe/IiB-TpaBMaToIoriB” y 2020 p.

Yepes eniieMionoriyny cuTyanito pobora ocepesky Oyiaa nepesefeHa B npocTip inrepuery. Ha mnardop-
Mi “BupaBHuunit fiM 3aCnaBChKuil” Oyau NPOBEEHI BEOiHAPY, B AKUX B3AJI0 y4acTb noHaj 500 ciyxadis.
CniBopranizaTopamu 3axofly suctymuan BI'O “VkpaiHcbka aconianiga opromneis-Tpasmaronoris”, HMAIIO
im. [LJL. Wlynuka, HMV im. O.0. boromoneiid. MogepaTopamu Ta 0NOBijauaMu 6yIu NPOoBiHi (haxiBLii 3 Bifmo-
BiJIHUX NUTAHb TPABMATOJIOTI] Ta OpTONEAii. 3apEECTPOBAHi CIyXadi OTPUMAIN CEPTU(DIKATH IIPO yIACTh, Me-
TOAMYHI MATEPid/In, IPUMiPHUKH XypHAIiB “IpaBMa” Ta “BicHUK opTOneii, TpaBMaTOJIOri TA IPOTE3YBAHHA.
Bignosini Ha 3anKMTaHHA TA AUCKYCil Oy NPOBEJEH] B pexxuMi on-line.

Temaruka BeGiHApiB

19 Bepecns 2020 p.
OcTeoapTpo3 rOMIIKOBOCTOIHOIO CYIVI00a: CYIaCHHI CTaH MPOOIeMH

Mopaeparopu:

npod. JIad6ax Anapi IleTpoBHY, 3aBiTyBay BiIiy HATONOrI CTOMK Ta CKIaAHOTO nmpoTtesyBanusa JY “ITO
HAMH Vkpainu”;

npod. Byp’aHoB O1eKcaHAp AHATOIIHOBHY, 32Bi[yBad Kadeapu TpaBMaTosorii ta opromnesii HarjioHambHOTro
menynisepcurery imM. O.0. Boromorbiig;

I-p Men. Hayk Iaxiko Oxcana TeopriiBHa, 3asifyBad Biginy (yHKuioHansHoi giarnoctuku IV “ITO HAMH

YKpaiHu”.

1. Kopexuifiai 0CT€0TOMii AMCTAIBHOIO Bi/IILTy TOMUIKH IIPH HACTiAKAX IIEPEIOMiB B JUIAHII TOMiT-
KOBOCTOITHOT'O CYIJIO0A.
JIabax A.IL, Omenvuenxo T.M., asaperxo I'M.

JIiCKycig 3 mpo6aeMH 0CTE0APTPO3Y FTOMIIKOBOCTOITHOTO CYIIO0a: /I-p Mel. Hayk OMenbueHKo T.M,
npodecop JIa6ax AL, nikap Ocazua JLE.
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2. XipypriuHe JiKyBaHHA IepeTHbO-IATEPATHHOI HECTAOLTBHOCTi TOMiIKOBOCTOITHOTO CYI/I00A.
Dypuun O.A., Omenvuenxo T.M., [lamxoscokuil B.M.

3. ApTpOZie3 rOMiTKOBOCTOITHOTO CYII00A.
Jaoax AIL, Byp’anos O.A., Omenvuenxo T.M., IlamKkoecorkuii B.M.

4. JlikyBaHHA OCTEOXOHPAJIbHUX IIONIKO/;KEHb TAPAHHOI KiCTKH.
Jlaoax AIL, bByp’anos O.A., Omenvuenxo T.M.

5. IHCTpyMEHTAIbHA JiaTHOCTUKA YIIKO/K€Hb M’ IKHX TKAHHH I'OMLTKOBOCTOITHOTO CYIJIO0A.
Iaixo O.I7, Paouenxo K.A., Ocaoua JL.E.

17 xoBTHA 2020 P.
OpromeTuYHi ACIEKTH JiarHOCTUKH TA JTIKyBAaHHA CHHIPOMY Tia0€THIHOI CTOIH
Mopaeparopu:
npod. JIao6ax Anapii IleTpoBud, 3aBiayBay Biyity matonorii cromu Ta ckiagHoro npotesdysanusa JY “ITO
HAMH Vkpainn”;
a-p men. Hayk laiiko Oxcana TeopriiBHa, 3aBifyBay Bty QyHKIiOHAMBHOI AiarHOCTHKY Y “ITO HAMH
Ykpainu”.

1. TiaGeTnaHa apTPONATiA CTOIH - MOIIA, HA IPOOIEMY 3 HAYKOBHX T4 PAKTHIHHX ITO3HIIiFL.
JIaoax AT, Mixneeuy O.E., [Iamxoscokuti B.M.

2. KriHiko-1a00paTopHa T4 iHCTPYMEHTATBHA IiarHOCTUKA 1ia0€THIHOL ApTPONATIi CTOIIH.
IIamxoecvkuii B.M., Iatixo O.1, Kyresa O.B.

3. IIpoMeHeBa TiarHOCTHKA JiarHOCTHKA Aia0eTHIHOT APTPONATii CTOIH.
Ma3eeuu B.b.

4. Xipypriuse TiKyBaHHA 1ia0€THIHOI OCTEOAPTPONATIi CTOIH.
Jabax A.1L., Jlazapenxo I'M., [Tamxoscoruti B.M.

5. IeMOHCTpaia KIiHiYHINX BUIIATKIB.

Hanuneus B.A.
21 mucromapa 2020 p.
“IPaTKoBa MIOpa” - Mi YU pearbHiCTh?

Mopaeparopm:

npod. JIad6ax Anapii IleTpoBmud, 3aBinyBay BiyiTy matonorii cronu Ta ckiagHoro npotesdysanusa JY “ITO
HAMH Vkpainu”;

a-p men. Hayk laiiko Oxcana TeopriiBHa, 3aBifyBad Bty QyHKIiOHAMBHOL AiarHOCTHKY Y “ITO HAMH
Ykpainu”.

1. BiomexaHika CTOIH Ta HH:KHBOI KiHI[iBKH B PO3pi3i Mpo6aeMu IIaHTapHOTO acuiity.
JIabax A1

2. CTpyKTypHi 3MiHH IUIAHTAPHOT'O ATIOHEBPO3Y Y MAIi€HTIB i3 IUIaHTApHUM (PACIiITOM 32 JAaHHMHU
YABTPA3BYKOBOTO Ta MOP(OJIOTiTHOTO JOCTi/I?KEHb.
Ocaoua JI.€., lyuro PB., Ipuzopoécvka A.B.

3. JiaTHOCTHKA Ta OPTONEUYHE TiKyBAHHA IUIAHTAPHOTO (PaCIiiTy.
Typuun O.A., Jlasapenxo I'M., Omenvuenxo T.M.

4. Kinesiorerinmysans: 1a IOK y nanienris i3 IanTapHum dacuiirom.
Kigpa A.M.
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THO®OPMAIIIA ITPO BEBIHAP

BI'O “YkpaiHCpKa aconiaiia CHOPTUBHOL TPABMATOJIOT I,
Xipyprii KoJaiHa Ta APTPOCKOMii”,
AKUH BigOysca 27 :xoBTHA 2020 p.

BI'O “Vkpaincpka acomianis CHOPTUBHOI TPABMATOJIOT, Xipyprii Ko/iHa Ta apTpOCKOMil” 6YB IPOBEACHUI
BeOIHAD HA TeMy “MEeTOM BifHOBJIEHHS MEHICKA IIPY Pi3Hiit noKami3anii po3pusis. HoBiTHI TeXHOMOT BifHOB-
JIEHHA TOPU3OHTAIBHUX PO3PUBIB MEHICKA”.

Bebinap npoBOAMBCA Mij TATPOHATOM EBPONEHNCHKOI ACOLiaLlii ApTPOCKOILi, Xipyprii KOMIHHOIO Cyr106a Ta
crioptuBHOi TpasMu (ESSKA) Ta Ykpaincpkoi aconjianii opronesis-rpasmaTonoris (YAOT).

Mopneparopamu Be6iHApy Oyu:

npod. O. Koctpyb — npesuzent BI'O “VkpaiHcbKa acomiantis CliOPTUBHOL TPABMATOMOL i, Xipyprii KoiHa Ta
APTPOCKOMI{” T 3aBiyBay4 Bi/IITy CTIOPTUBHOI Ta 61eTHOI TpaMu JY “IHCTHTYT TPAaBMATOMOLI Ta OPTONE/]
HanionanpHoi akagemii MeIMYHUX HayK YKpainn” (M. KuiB);

I-p Mez. Hayk I 3asipauit — kepiBHUK LleHTpy oprormezii, TpaBMaTonorii i CHOPTUBHOI MEAUIIMHUI KIiHIYHOT
nikapHi “Geogpania” (M. KuiB);

npo. M. Tonosaxa — 3asifyBad kadeapu opronesii i TpaBMaTonorii 3anopizskoro IMY;

T. ITionTex — ronosa ITonbepKoi aconianii aprpockomnii (kriHika “Pexacriopr”, M. [To3Haus, [Tobma).

3i BCTYHIAM CJIOBOM BUCTYIHB 1PO(. O. KOCTpyo, AKNI OKPECTUB  BAXIMBICTD BUOPAHOL TEMHU, BPAXOBY-
I0YM CBITOBi TEHJEHLIl IIPX ONEPATUBHOMY JIKYBAHHI [OMKO/PKEHb MEHICKIB. TeMaThKa 3ycTpidi IIpUCBAYCHA
AHATOMIYHOMY BiJIHOBJICHHIO MEHICKiB KOJIHHOTO CYIJI004, OCKIIbKUA OPrdHO30€PEKHA TAKTUKA YMOKIUBIIOE
3aI00iraHHA PO3BUTKY JIET€HEPATUBHUX IIPOLECIB.

3 JICKIiAMU BUCTYIIIM A-p Meql. Hayk L 3asipuuit, B. HOBiKOB — crapmuit opArHaTOp KuiBChbKOI MiChKOi
KIiHIYHOI TikapHi Ne 7 (m. KuiB), €. CKOOEHKO — 3aBi/lyBay Bi/ITy BiTHOBIIOBAILHOI Td PEKOHCTPYKTUBHOI Op-
tonenii Ta peabinitanii IHY HIMT HAHY (m. Kuis), T [TioHTek.

npod. O. Koctpyd npod. L. 3azipuuii
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B. HoBikoB

OF EXCEL

T [Tiontex

€. CKOOEHKO

Y neprmiit yacTuHi Be6iHapy CIyXadi M MOKIUBICTD IPOCIYXATH HACTYIIHI JIEKILi:

1. Oryaz Cy4aCHUX METO/IB BifIHOBJIEHHSA PO3PUBIB MEHICKA.

2. Orya METOAIIB BiTHOBJIEHHA PO3PUBiB MEHICKY 32 IIPUHIUIIAMU “i330BHi JJOCEPEAUHN" TA “3CEPEUHI

HA30BHi”.

3. BinHOBIEHHA PO3PUBIB MEHICKY 34 IPUHIAIIOM “BCE BCEPEANHI’.

4. SIK HaCTIpaB/Ii MOXKHA 30€PErTU MEHICK (3 TEXHIKAMU CTUMYJIALL BilHOBIEHH!)?
Y Apyrit yactuHi BeOiHApy CIyXadi MM MOKIMBICTD TOAUBATUCH TPAHCIALLIO IPOBEJCHHA OLEPAIii HA
TPYIHOMY MaTepia/i 3 BifHOBICHHA PO3PUBIB JTATEPAILHOIO TA MEiAIbHOIO MEHICKIB.
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Yuactp y Be6iHapi B3 1020 nikapis 3 Vkpainu, bBinopycii, Mongosu, Kasaxcrany, Y36ekucTany,
Kupruscrany.

[enepaabHUM CIIOHCOPOM BUCTYNMNA (pipMa “MeasensT” — guctpu6’oTop Komnanii Smith & Nephew.

Cnoncopu: Zimmer, “@apmax”; “Kato”, “lOpiga-®apm”, NOVI Health.
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IH®OPMALIA
Npo 3’1311, KOHTPeCH, CAMIIO3iyMH

Ta HAYKOBO-NPAKTUYHI KOH(pepeHuii,

sIKi npoBoauTUMYThCs y 2021 p. B Ykpaini

KinbkicTs
N H Hara Y4ACHUKIB Meperti OpraHizatiisi, BiOBiiaTbHA
o 43B4 32XOfY, . - 34 TIPOBEZICHHSA 32X0/Y
T4 MicLe KpaiH-
3/m TEeMa IpOBCIEHH yru ACHHID (ampeca, TenedoH
Yevoro | iHOrO- v OPrKOMITETY)
POAHIX
1 2 3 4 5 0 7
3i3aH
YKpaiHcbKa CIiIKa inTpaonepariii-
HOI'0 HEMPOMOHITOPUHIY.
Vkpaina, 61023, M. XapKiB,
binopycs, BYJL JJUHAMIBCBK4, 3, KOPIL b.
Kazaxcran, Ten. (0572) 36-19-19.
III 313 Ipysis, €BPA3iliCbKa ACOLALiA IUTAINX
€BPa3iiiCbKO] Bipmenis, HENPOXIPypriB.
ACOaLil ANTAINX AsepOanpxas, 220114, Pecrybuixa binopycs,
HENPOXIipypris Y30€KUCTaH, M. MiHCBK,
3 MDKHAPOJHOIO Kuprusis, By/I. PpaHuucKa CKopuHy, 24.
ko010 ISPN 10-14 Mormiosa, Ten. (067) 570-38-89.
1 (MDKHApOZHA TPABH, 370 210 Mowromnig, | VKpaiHCbKa acoujanig HeMpoxipyp-
ACOLALIiS TUTIYNX M. Ozeca QiHIHI, IiB.
HEUpoXipypris) Ecronis, 04050, m. Kuis,
Ta CATEJITHOIO Jlarsis, JIuTsa, By/L. [Inarona Maribopoay, 32.
mKosoio 3 IOM Hopsgeris, Ten. (0312) 61-47-33.
(inTpaonepariitnui Himeyunna, Brarogirina oprauisania “biaro-
HEVUPOMOHITOPHHT') CHIA, Benuka | givtHuit ()OHJ PO3BUTKY iHHOBALIIN
Bpurasis, meaunuHy “PIMOH”.
bpasunis, 01001, m. KuiB, By Benmka
[Iseitapisa JKuromupcnbka, 20, 7 OBEPX.
Ten. (044) 537-52-77, (050) 448-
93-38
YKpaiHa,
Bemra LY “IacTutyt HeMpoXipyprii
VII 3’131 Bpuranig, . T POXIPYp
L . im. akazg. AIT. PomogaHoBa
HENPOXIpypris 22-25 CIIIA, HAMH YViogit®
Yipai 370 190 Himeuunna DAL,
KDt 3 Bepect, Y 04050, m. KuiB
MEKHAPOAHOIO M. KuiB Opanuig, Mo
YUACTIO Tlombia, By [1maTona Maitbopoay, 32.
I3paip, Ten. (044) 483-91-98
Kasaxcran
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KOHI'PECH
2 3 4 5 0 7
g;ggg;t HauquaHbHa MCILI/I‘-I-I.-Ia alfaaeMiﬂ
. Tanis IHafﬂ MCIAIATITIOMHOL OCBITH
X MKHAPOJHUI ) ) im. ITJL. Hlynmka MO3 YkpaiHu.
MEJIMYHNN KOHIPEC lenarig, Irasis, 04112, m. KuiB
“BripoBa/pKeHHA 20-22 Kurrait, Kopes, BY/I I[opof‘oﬁcnubléa 9
. Jlarsiq, JInTsa, A .
CYYACHUX JIOCATHEHb KBITHS, 8000 4000 Hinepramm Ten. (044) 205-48-01, 206-10-18,
e, |, OB
3/10pOoB’A YKpaiHu” Horia, MEJMYHUX HayK YKpaiHu.
C{,Igsaqjg;a’ 04050, m. KuiB, Byx. [epuena, 12.
(DiHr;II:H[Li}{ Ter. (044) 489-39-81
IV HanioHaIbHAN BIIH3Y “BykoBUHCbKNI
KOHI'peC 3 KIHIYHOL 19-21 YKpaina, JEPKaBHUN MEIMYHMI YHIBEPCUTET”
imynosorii, TPaBH, 300 150 [Tosba, MO3 Vkpainu.
azeprosorii ta M. HYepHiBii PymyHis 58022, M. YepHibLy, 1u1. TeatpasbHa, 2.
iMmyHOpeaobimiTartii Ten. (050) 513-81-10
Haujonansanit incruryr paky MO3
Yrpainu. 03022, M. Kuis,
ByJL. JIOMOHOCOBA, 33 /43.
Ten. (044) 259-01-86.
HamioHaspHA ACOIialis OHKOMOLB
YKpaiHu.
Vipaita VKpg’iHCbKa CITiIKa OI-.IKOXippriB.
HiMC‘{‘II/I};Q Cnmxa. OHKOYPOJIOTiB YKpaIgH.
Mormbina ’ Acorrialisi OHKOreMaToIOriB
XIV koHrpec FOHMHHB’[ Yrpainu.
OHKOJIOTIB T2 Bi.Hopbe’ Acouijanig pagionorip YKpaiHu.
pazionoris YKpainu, 20-21 CIIIA @paHﬁiﬂ Acoriariig riHeKOIOriuHNUX
HI;I(/)I(C)I?;IE‘?IZIH I/F?;}; Y e ITam.H’ lenatis, YKpaIHCbiI;IéOH{;(I)IZ;B@iHquOI
HanioHaibsHOTrO . MiBzicrHa OHKOJIOT{i
. Koped, Kanapa, . ' -
iHCTHUTYTY PaKy HlBewis YKpaiHcbke TOBAPHCTBO (baxiBLiB 3
) SAEPHOI METUITHIL.
mﬁg}f 91:;1’{ YKp.aIH.cvae TOBAPHCTBO
PaiiaLifIHUX OHKOJIOTIB.
Aconianiis anecresionoris YKpaiHu.
YKpAiHCHKMI JOTILIEPIBCHKUI KITyO.
YKpaiHCbKa aconlianis (haxisIiiB 3
YIBTPA3BYKOBOI IiarHOCTUKH.
YKpaiHChKa acorianis
LIUTONATOJIOTIB
J1V “HarioHanpH1IT HAYKOBUH
1eHTp “IHCTUTYT Kapaionorii iMeHi
VIII HatioHambHII 27-29 YKpaina, akazemika MJI. Crpaxecka” HAMH
KOHI'pecC binopyco, YKpainu”.
PEBMATOJOTB M&o?;g, 700 300 JInrsa, Tlombimna, 03151, m. Kui,
YKpainu ‘ Himeuunna ByJL. HapoaHoro OnomyeHHd, 5.
Ten. (044) 275-52-63,
501-30-84, 249-70-32
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2 3 4 5 0 7
HarioHanpHa MEMUHA aKaeMis
HiC/SUIZIOMHOI OCBITH
) 5 im. ILJL [ymka MO3 Ykpainm.
IV MiKHAPOZHIH 04112, m. Kuis, B%UI. I[opgroxmub}(a,
o\, KoHrpec 13-14 Vipaita, 9. Ten. (096) 338-65-75.
Ant1b1(§¥8 ;e'flstance JHCTONAA, 500 300 Monsma ro YI_(pmHCBKa ACOLIiALIs
" . Kuiis Hiseaamia 52 JOUUIHE BUKODUCTAHHS
3 AKPEAUTALIIEIO AHTUOIOTHKIB”,
ACCME 61007, M. Xapxis, Tip.
Onexcanapiscokuit, 122.
TOB “Tpyma xommair
“MenEcknept”
[V “InctuTyT HEBPOJIOTi, IICHXiaTpii
Ta Hapkosorii HAMH Yxpainu”.
61068, m. Xapxis,
BY/L. AKaziemika [TaBnoBa, 46.
Ten./paxc (057) 738-33-87.
JIBH3 “Yropopcpkuit
HaLliOHAIbHNN YHIBEpCUTET .
88000, m. Vixropog, Byi1. Hapozna, 3.
5 Ten. (0312) 64-30-84.
. VKpaiHa, | VpaiHchKa POTHEIIIIENITIYHA JIira,
[II perioHaIbHUM [3pain, 04080, m. Kuis,
VKPATHCHKHUIT KOHTPEC 25-26 Yexis, Jlanis, By/L Kuprmiseka, 103A.
CONTROVERSIES IN | mucromama, | 500 350 Isernuapis, Ten. (091) 309-23-21
NEUROLOGY M. Kuis CIIIA, Kanaja, daxc (057) 738-23-21.
(lebatu B HEBPOIOTii) Tpeist, Tpysis, VKpaiHcbKa acoriiarlis
HiMeuurua Herponcuxodapmakosorii.
61157, m. Xapkis, By/L. TekcTumbHa, 4.
Ten. (067) 575-85-38.
braropivina opranizarisa
“BraropiitHuit (JOH PO3BUTKY
irHOBaIii MeguuaA “PIMOH”.
01001, m. Kuis, By;1. Besika
JKuromupcbka, 20, 9 mosepx.
Ten. (044) 537-52-77,
(050) 448-93-38
CHUMIIO3IYMH
YKpaiHa,
ABCTpid,
benbrig, NIV “IHCTUTYT repOHTONOTiT
Binopycs, imeni J1.0. Yeb6oTappoBa
Haykosuil cuMniosiym bocris Ta . HAMH YKp.alHH”'
(W [eprieroBuHa, YKpa1g§bKa acortiarist OCTEONOpO3y.
3 MBKHADOIHOM 25-26 Benuka Vipaincokuit miaposiin EVIDAS.
- JIOTOTO, 300 150 BpuraHis, 04114 m. Kuis,
“3AXBOPIOBAHHS M. Kuis, Kazaxcran, BYJI. BUIropozicbka, 67.
HCTKOBO-M 3080 M. JIbBiB Jlutga, Ten. (044) 252-51-91.
CHCTCMIL T4 BIK Monyiosa, Ten./axc (044) 430-41-74.
[Tospma, JIbBiBCHKMH HALIIOHAJIbHUU
[lopryranis, | MeJU4YHUI yHiBEpCUTET iM. [laHnia
PymyHig, Tamrpkoro MO3 Vkpainu
Yropmuna,
[Berapis
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HanioHanpHa MEAUYHA aKAJEMis
Haykosuil cuMnosiym HiC/IAAUIIOMHOL OCBITH
3 MDKHAPOJHOIO im. TLJL Wynuka MO3 Vpainu.
Y4acTIo 22-23 Ykpaina, JIaTsig, 04112, m. Kui,
“PeBmaronoriyxa KBiTH, 150 100 binopycs, BYJL JJOPOTOKUIIBKA, 9.
HATOJOT s IPU M. Kuis YropmiuHa Ten. (044) 201-32-04.
IIEPBUHHUX I'O “Acomiatris aHecTe3i0/0r1iB,
imynozedinuTax” nepysionoris Ta JgiKapis
iHTEeHCHUBHO] Tepartii”
. . NV “Incruryt narosnorii xpeodra ta
&i%?ﬁ&iﬁgg;igﬁ YKpaiHa, Cyrn06iB im. ipod. M.I. Curenka
22 [T, I3pain, HAMH Vkpainu”.
1 YH4CTIo TPaBHH, 150 70 HimMeudnHa, 61024, m. Xapkis,
AI0{HBA3VBHA T4 . S .
IHCTpYMEHTAbHA M. XapKiB [Berwapis, By/1. [Iymkincobka, 80.
Xipyprisi xpe6ia” CIIA Ten./paxc (057) 725-14-77,

725-14-00

HAYKOBO-ITPAKTHYHI KOH®EPEHIIII

HaykoBo-mpakruyna

I'C “VkpaiHCbKa aKajiemis
IE/IiATPUYHKX CIENiaIbHOCTEN.
03065, M. KuiB,

KOH(EPEHLIis 27 By/1. Kosenenpka, 24, og. 10.
“PedSMART. JIOTOTO, 150 75 YKpaina TOB “Tpyna xommasir
[enernka Ta pigkicHi M. Kuis MenExcniepr”. 01024, m. Kuis,
3aXBOPIOBAHHA” BY/I. KpyI/I0yHiBEpCUTETCHKA, 2/1,
oc. 18. Ten. (090) 338-65-75,
(044) 334-50-28
HpaK?HaZI;ZB;MOBa K “@eoq)gniﬂ” JlepsKaBHOTO
HeHpOXIpypriuma 1-2 ) YUPABIIiHHSA CLIPABAMH.
KOH(DEPEHT 3 6epesHs, }’Kpa1Ha, 03}45, M. Kuis,
MIXHADOTHOIO c. [longauu- Himeuuuna, BY/L. AKajieMika 3a60m0THOrO, 21.
. 115t Spem- Yexis, I3pain, Ten. (044) 259-68-94.
Y44CTIO CIIJIBHO 120 100 . LN . ],
3 MOPIYHOIO 4aHCHKOIO HHOHIf[, CIHA, Aconijariia HEHPOXIpyprip YKpaiHu.
KOH(EPEHITiEo pariony IB_a— [IBernapis, 04050, m. Kuis,
Acowiagi Ho-CDQaHKm- binopycnb By/L. [Inarona Maribopoau, 32.
HEpOXIpypriB CBKOI 061 Tex. (044) 483-91-98, 483-95-73.
Vicpaitm Tex./daxc (044) 259-69-55
'O “BeeykpaiHcbKa acoriariis
6es3nepepBHOL TPOPECITHOT OCBITH
JiKapis T2 (papManeBTiB”.
HayKOBO-IpAKTUUHA 04953,'M. Kuis, Bys1. CiuoBux
S —— 3 Crpinbis, 6yz1. 21/27, o. 405.
“KytiHiKO-TIpaKTHYHi ocpesn, 250 - VKpaiHa Ten. (096) 548-80-64. .
ACTICKTY B CyqaCH M. Kpa- Harjonanbha MemudHa aKajiemis
MaTOPCBK TC/IAMIVIOMHOT OCBITH

HEBPOJIOTT”

im. TLJL Wyrka MO3 Vpainm.
04112, m. Kui,
BYJL JJOPOTOKUIIBKA, 9.
Ten. (044) 205-49-46
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N1 “YKpaiHCbKuUii HAYKOBO-
JOCT{IHUN {HCTUTYT MEAUIMHI
Tpancropry MO3 Vkpainu”.
HaykoBo-npakrinyHa 05039, m. Oneca, By Kanatha, 92.
KOH(epeHTIif 10 Ten. (048) 722-68-87,
“Texnoorii PRP- bepests, 70 VKpaiHa (050) 663-94-71.
Teparii’ M. Ozeca [13 “TliBeHHOYKPATHCHKUI
(ceminap) HAL[{OHAJIbHUN [IEAATrOT{YHNN
yriBepcurer iM. KJI, YIIMHCBKOTO”.
65020, m. Ojteca,
ByJ1. CTaponopTo(paHKiBChKa, 26
HaykoBo-nipaxkrununa 15-16 JIBH3 “IBano-PpaHKiBChKUIT
KQH(pepeHum 3 Sepesns, Vicpaina, H.aL[lOHaJIbF,I’I/II/I ME/IMYHHI
MEKHAPO/HOIO yaisepcuter” MO3 YKpainm.
M. IBaHO- 200 125 [Tospma, !
Y9aCTIO Dot y 76018, M. [BaHO-DPAHKIBCBK,
“Cy4acHi acrexkTn p ;HKIBCI’K’ TOpIIHHA ByJL [amuiipKa, 2.
niniunoi nepporori’ | M P Tex. (099) 740-77-03
HayxoBo-npakriyHa
KOH(pEepeHIif 3 NV “Incrutyt HeBpOJIOTii, cuxiaTpii
MDKHQQE)CC’)FLII;OIO 18-19 Vipaia, Ta Haplg)llé%lgl DP/{IA)I(V;HggpamH .
“C i OepesHs, 500 150 binopycs, ) M. 2APKIB,
yuacHa mapajra | e ABCTDiA B/ AKaiemika [TaBiosa, 40.
PanioHABHOT Teparii - A4p P Ten./daxc (057) 738-33-87,
HEBPOJIOT{YHNX 725-58-33
34XBOPIOBAHD”
HaykoBo-IipaxTnyna J1Y “HarioHanpH1IT HAYKOBUH
KOH(EPEHLIis 1eHTp “IHCTUTYT Kapaionorii iMeni
“YKpaiHCbKa 8 akapemika MJI. Crpaxecka” HAMH
pEBMATONIOrYHA KBITH, 250 100 Ykpaina YKpaiuu”.
KoA “THHOBALiFHI M. KuiB 03151, M. Kuis,
TEXHOJIONi B ByJL. HapogHoro OnomyenHs, 5.
pesmaroorii” Ten. (044) 246-87-44
HanioHanpHa MEIMUHA aKaZeMis
HaykoBo-mpakruyHa . . .
KOH(EpCHI 3 16 YKpaina, HiCIAAUIUIOMHOI OCBiTH
MIHADOTHOIO CBITHS 220 20 binopyco, im. TLJL Wyrka MO3 Vpainu.
YYACTIO U1 MONOJUX M. KuiB THonbma, 04112, . Kuig,
BUCHIX ypeydrHa BYJL JJOpPOTOKUIIBKA, 9.
Ten. (044) 206-73-09
Y “IHCTHTYT TPaBMATOJIOTi1
HavkoBo- Ta oproneaii HAMH Ykpainu”.
. aﬁnqna 01061, m. Kuis, By:1. ByasBapHo-
Konlzbe CHIIS 3 Kyapascbka, 27.
YH(EPCHIL 16 . Tex. (044) 486-79-44.
Mi3KHAPOTHOXO . Ykpaina, « " -
ACTIO KBiTHA, 50 25 Toabma BI'O “Ykpaincbka aconianisa
« I . M. KuiB €HJOCKOIIIYHOI Xipyprii
Enpockomiuyna xpeGTa”
Xipypru ).(peﬁ.Tz’l, Ta 02002, m. KuiB, By1.
peadiriTamisa

Yea0iHCbKA, 90, KB, 22.
Tex. (050) 380-87-25
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'O “BceykpaiHCbka aconiartis
6es3nepepBHOL IPOPECITHOT OCBiTH
JiKapis T2 (papMareBTip”.

HaVKOBO-IIDAKTHYHA 04053, m. Kuis, Bys1. CiyoBux

YKOBO-TIPaKT! Crpinbus, 6yz. 21/27, od. 405.
KOH(EpEHLIid 29
i . . . Ten. (096) 548-80-64.
10 | “Knminiko-npaxruyHi KBiTH, 250 - YKpaina . .
» HanioHanpHa MEMYHA aKaZEMis
ACIEKTU B CYYaCHIN M. Opneca . .
HeBpOIOTi” ~ THCAAZUIUIOMHOL OCBITH
im. TLJL Wyrmka MO3 Vkpainm.
04112, m. Kui,

BYJL JJOPOrOKUIIbKA, 9.

Ten. (044) 205-49-46

HayxoBo-npaxkriyHa
KOH(EepEeHIif 3 Ykpaina, HanioHanpHa MEAMYHA aKaEMis
MEKHAPO/HOIO binopycs, HiC/AAUIUIOMHOL OCBITH

Y4aCTIO Besmika im. TLJL Mynmka MO3 Vpainm.
“JliarHOCTHKA 11-12 BpuraHis, 04112, m. Kuis,
1 JIKYBAHHA T4 S 250 20 I'pysis, [3paiis, BYJL JJOPOrOKULIbKA, 9.
PO UIAKTHK e ITais, Ten. (044) 205-48-13, 205-49-12.
CIIAKOBOI T4 ' Kazaxcras, HIC “OXMAINT”.
MYJIBTA(DAKTOPHOT Himeuynna, BeeykpaiHcbka acouianis
niatosoril. OpganHi [Tonpma, CIIELiAJIICTiB 3 MEIUYHOI Ta
MeTa60i4Hi Yexisa NA60PATOPHOI I'€HETUKY
34XBOPIOBAHHA"

HaVKOBO-IIDAKTHYLA 'O “Memanumit npocTip”
féH e EH o 03169, Kuis, By1. MOCKOBCbKa, 286.
MbKHapO ono Ten. (044) 469-11-40,

pox 14 ) (050) 355-61-41,
Y4aCTIO Ykpaina, . S .
12 | ! . TPABHA, 200 50 JIbBiBCbKMH HAITIOHAIBHUN
AHTU6IOTUKOTEDAITiA . [Tonbima N .
. M. JIbBiB MeUYHUN YHiBEpcuTeT iM. Jlannia
— Cy4acHa Teopis T
Td MDKHAPO/JHA MHH]’KO..FO
DAKTHK” MO3 Vkpainu.
P 79010, M. JIbBiB, BYL [Tekapchka, 69
HaKyKoif(s;C-Hg IiKE/I:Ha 'O “YxpaiHceka Acorianis (axisiiis
HCPCHIL Ykpaina, 3 YJIBTPA3BYKOBOI 1{arHOCTUKK .
MDKHAPOJHOIO 19-20 Bi .
« . i10pycb, 03037, m. Kui,
13 | yuactio “AKTyaspHi TPAaBH, 550 450 Tovsi
pysiq, [Tonpma, | By [Ipeobpakenceka, 10/17.
IATAHHSA M. bepasHCcbK : .
S PymyHist, ITamis Ten. (050) 331-96-35.
Y/ILTPA3BYKOBC Ten./daxc (044) 249-91-34
AiarHOCTHKH
'O “BceykpaiHcbka acowiaris
6e3nepepBHOL TPOPECiHOT OCBITH
TiKapiB T2 papManeBTiB”.
HayKkoBO-IpakTryHa 04053, m. KuiB, Bys1. CiuoBUX
KOH(EPEHLIiA y 20 CrpinbLis, 6yz. 21/27, og. 405.
14 | puisHOMY (popmari —— 250 ~ Vicpaitia Ten (096) 548-80-64. '
Kniniko-npakruyni 1 TTbBin HanioHanbHa MeIMYHA AKaIEMid
ACTIEKTH B CYYACHIN ' HiCJIAAUIIOMHOL OCBITH
HEBPOJIOTii” im. TLJL ynuka MO3 Vpainu.
04112, m. Kui,
BYJL JJOPOrOKULIbKA, 9.
Ten. (044) 205-49-46
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OnecbKuil HALIOHAIbHUHI
MEINYHUN YHIBEPCUTET
HaykoBo-Iipakruuna 20-21 MO3 Ykpaiuu.
) KOH(epeHITist . 65082, m. Opieca,
51 « . TPAaBHA, 150 Ykpaina . o
Pesmaromnorig XXI M. Oneca BasixoBCbKUi1 IPOB., 2.
cropiuas” A Ten. (067) 58-69-085,
(063) 365-98-41,
(048) 716-56-36
HaVKOBO-IIDAKTHYHA 'O “Monogi BYeHi Ta CHeiamicTH
YK PaK1 incrutyris HAMH Ykpainu
Kqu)ep CHi 3 M. XapKoBa”.
Mﬁ?}gli%imgi Ten. (097) 92-35-161.
i oo 613]:{(}1 NV “HanioHabHuI iHCTUTYT
AOCIVIXCIH . Teparii imeni JI.T. Manoi HAMH
T4 {HHOBALIil B 21 YKpaina, Vipait”
16 | MeUIVHI: AKTyaIbHI TPABHA, 80 15 Himeuunna, 61 039pM Xa‘ KB
[UTAHHA, BIIKPUTTA | M. XapKiB [Tonbia mpocr fI Maﬂgi 2:3
i jocsarHeHHA” T R
’ Ten. (057) 370-61-79, 373-90-95.
HpHCBIf;eH; fleio NIV “IHCTUTYT MEAMYHOI pajiionorii
YK Ta oukosorif im. CIL I'purop’ea
(At MOTIOTUX HAMH Vipaisn’,
BUCHIX) Ter. (057) 704-10-62
HaykoBo-IipakTnyna J1Y “HarioHanpHMIT HAYKOBUH
KOH(EPEHLIis 1 1eHTp “IHCTuTyT Kapaionorii iMeni
“YKpaiHCbKa R akazemika MJI. Crpaxecka”
17 |  peBmaronoriyna N IBch;- 250 100 YKpaina HAMH Vkpainn”.
KO/ “[HHOBAIiIHI o .aHKiBCbK 03151, m. Kuis,
TEXHOJIONi B P By HapozpHoro Omnomyenns, 5.
pesmarosorii”” Ten. (044) 246-87-44
'O “MixnapoaHa acouianisa
MEIULIMHN",
HayKoBO-TIpaKTh4YHA YKpaina 04070, m. Kz, By
EISH e g H1Tis 3 7.9 HE B2 ’ Bopucorni6ceka, 11, og. 507.
PCHIL : Ten. (067) 548-49-09
18 MIKHAPOTHOKO BEPECHS, 800 650 Bespris, ((')50) 140-65-45 ’
€T yHacTIo - M. Opeca CIHA’. JIBH3 “YXropopcbkuii
Herpocnmosiym paris HalliOHA/IbHUY YHiBEpCUTET”.
88000, M. Vxropoz,
wr. Haponna, 3. Ten. (03122) 3-33-41
HaykoBo-nipakTnyHa [V “HarioHanpHMIT HAYKOBUH
KOH(EPEHLIid 1eHTp “IHCTUTYT Kappionorii iMeHi
“YKpaiHcbKa 10 axkagemika M/JI, Crpaxecka”
19 pEeBMATOJIOTYHA BEpeCH, 250 100 YKpaina HAMH Vkpainn”.
mkona “InHoBariiHi | M. Ozeca 03151, m. Kui,
TEXHOJOTi B ByJL. HapogHoro OnonyenHs, 5.
peBMaTonorii’ Ten. (044) 246-87-44
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HayxoBo-npakriyHa
KOH(epeHLid 3 [HCTUTYT pajiatiitHo] TirieHu i
MDKHAPOHOIO emigemionorii 1Y “HarioHanpHmiz
Y4aCTIO 16 Vicpai HAYKOBUI [IEHTD PaialiiitHO}
20 “CyuacHi nigxoau BEPECHH, 500 250 i<p alHa, meauiya HAMH Vkpainn”.
. ) T ],
JO JiarHOCTHUKHU M. KuiB 04050, M. Kuis,
i miKyBaHHA By/L FOpia Innenka, 53.
HEBPOJIOT{YHO] Ten. (044) 424-87-52
ATONOTi{”
'O “MixHapOHA ACOTIaLlis
MEIUIIIHN".
HaykoBo-mipakruyHa 0407.0’ M. KuliB, By1
o — Bopucorni6eeka, 11, og. 507.
“TlonepepKerss 16-19 Ten. (067) 548-49-09
21 - a—— BEPECHH, 300 250 YkpaiHa T'O “Acoriatis
M. Ogneca HENpoXipypris Ykpainu”.
Hf?gi?mbrﬁ,, 04050, m. KuiB, Bys. [Inatona
poXIpyp Mari6opony (MaHyinbCcbKoro), 32.
Ten. (044) 483-91-98
Ten./daxc (044) 483-95-73
'O “Bceykpaincbka acowiaris
6esnepepBHOL POeCifHO
OCBITH JIiKAPiB
T4 (PApMALEBTIB.
HaykoBo-nipaxkrnyna 04053, m. KuiB, Bys. CiuoBux
KOH(epeHIIis 22 Crpinbuis, 6yz. 21/27, og. 405.
22 | “KniHiKO-TIpAaKTHYHI | BEpecH, 250 - VipaiHa Tex. (096) 548-80-04.
ACTIEKTH B CYYACHIN M. Jlinpo HauionanpHa MeMYHA aKaZeMist
HEBPOJIOT{” HiCTAAUITIOMHOI OCBITH
im. I1JL. Myrmka MO3 Vkpainu.
04112, m. Kuis,
BYJL JJOPOrOKULIbKA, 9.
Ten. (044) 205-49-46
Y “IHCTHTYT TPAaBMATOJIOTIi Ta
oproneaii HAMH Ykpainu”.
01061, m. Kuis, By1.
byabBapHO-KyapaBscbKa, 27.
Hayxoso- Vipaina, Tex. (044) 486-79-44.
npaKanH.a 23-24 IToxpmia BI'O “YkpaiHcbKa acolianisa
, p iany
23 KQH(bepeHum 3 BEPECHA, 250 30 HimeuunHa, CIIOPTHBHO1 TPABMATOJIOT1,
MizKHapOJHOIO N . o
y9aCTIO 3 M. KuiB JIHTB;}, Xipyprii Ko/iHa ra
apTpockonii Ecronia apTpockomii”.
01061, m. Knis,

By byasBapHO-
Kyapascobka, 27.
Texr. (044) 486-60-65
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HayxoBo-npaxkriyHa
KOH(pepeHLif 3
MIKHAPOAHOIO JIBH3 “TepHOmninbcpkmit
Y4aCTIO HALIOHAJIbHUM METUYHUI
“IlepcnexTrBr 23-24 Viepaisa yHiBepcureT im. L. [op6ayeBchKoro
24 | pO3BUTKY MEIUYHO! | BEPECHH, 100 30 Hom,mz[ MO3 Ykpainu”.

Ta (Pi3UYHO] M. TepHominb 46001, M. TepHOTTLIIB,
peabinirarii Ha Manjgas Bomi, 1.
PI3HHUX PiBHAX Ten. (067) 338-78-31

HA/IAaHHS MEIUYHOL
jornomoru”
HayxoBo-npaxkriyHa
KOH(pepeHLif 3 HauioHanpHAN MEAUYHMIT
MDKHAPOAHOIO VHIBEPCUTET
Y4acrio 30 Viepaisa imeni O.0. boromonblg
25 | “AKTyabHI IUTAaHHA | BEPECH, 200 50 Bio CI’> MO3 Vkpainu.

JiarHOCTUKH M. KuiB by 01601, m. Kuis, 6-p [lleBueHka, 13.

T2 JIIKYBAHHS Ten. (044) 249-78-24,
34XBOPIOBAHD 249-78-42

HEPBOBOI cucreMu”
HayxoBo-npakriyHa
KOH(pEPEHLIif 3
MIKHAPORHOIO NIV “Incrutyt naronorii xpeora
“C Z;IiiCIaKe)To " Vipaifa T4 Cyr100is im. ipo. M.I. Curenka
Vi A 7-8 Y KpalH, HAMH Vipaian’,
26|  arHocTHKR KOBTHA, | 250 | 100 | LiMeqdmmd, 61024, M. Xapkis,
B OpTOTICAll T2 M. XapkiB Hperapis, ByIL [1ymikincobka, 80.
TPaBMaTOoJIOi” CHIA /
. , Ten./axc (057) 725-14-77,
(IocTi HayKOBi . 725-14-00
YUTAHHA, IIPUCBAYCH]
aM’ATi
akan, O.0. Kopxa)
YKpaiHa,
HayxoBo-npakrnyHa binopyco, —_
koHpepeHtis (V) HimeyunHa, o é[ggg;;e&%);%&gﬁ?qm
3 MDKHAPOJHOIO 20-22 Kasaxcran, 49000, . Jiinpo .
27 Y44CTIO JKOBTHS, 200 100 Monpiosa, —_ BC’pH.Q.ILCI)KOF(’) 9
“Teopis Ta M. JIHinpo Tobiia, YTC.JI -(097) or
NPAKTHKA CY9ACHOL Cnoseni, ('O 66) 472-43-64 ’
MopQonorii” CIIA,
Y36eKucTan
HayxoBo-npakriyHa
KO.Hq)Cp CHIL 3 'O “YxpaiHceka Acoriianis (paxisiiis
MIKHAPORHOIO . 3 YIIBTPA3BYKOBOI I{ATHOCTUKK .
Y4aCTIO 21-22 Ykpaina, 03037, . Kuis
28 | “HositHi TexHOMOl |  KOBTH, 450 400 binopyco, - Hpeo6pa;KeﬁCBKz{ 10/17
YIBTPA3BYKOBOL M. KuiB [Tombina ¥ .TGJI (050) 331-9 6—’3 5 '
Ta JIOIUIEPIBCHKO]
JATHOCTHKIT" Ten./daxc (044) 249-91-34
(IIKO/Ia-CeMiHap)
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HayKoBO-TIPAKTHYHA T'O “MbkHapO/Ha aCOLiaLLis
KOH(epeHIIiA 45 ME/IIMHN.
29| . e JICTOTA/IA, 300 250 YkpaiHa 04070, m. Kuis,
Cy4acHi migxoau B Kui 5 ’ " S07
TPABMATOOTT M. Kuis ByJL bopucornioeska, 11, og. 507.
Ten. (067) 548-49-09
Hayxoso-
NMPAKTHYHA .
KoH(epeHia 3 ) ay IHCTI/I’I.'.)"T TPABMATOJIOT] T2
, 25-26 VkpaiHa, opromenii HAMH Ykpaiuu”.
Mi2KHApPOJHOIO
30 ACTIO auacromana, | 200 150 Honbma, | 01061, m. Kuis, By BynsBapHo-
“« AyI:ITyaJIbHi M. Kuis Himeyunna Kyapascebka, 27.
npoGaemMu xipyprii Tex. (044) 486-79-44, 486-26-89
cronu”
Hazgﬁéggiﬁﬂdgm I‘%ﬁﬁi’ JIbBiBCHKMIT HALIOHA/IbHUN
e | o Hinewania, | 3 Faeoro
51 y4acrio Ipy/Hs, 300 200 Icramis, 08 Vi 21'1'1?1/1
“Pi3nBsAHi YNTAHHA M. JIbBiB [IBeituapis, )0 YRPAIHH. 6
3 iMyHOIOTii T2 Besmika 790107TM- JIbBIB, BYIL gegaPCbK% 9.
aneprojorii” BprTanis en. (0322) 756-61-42
['O “MixxHapOoHA ACOLIaLTis
HayxoBo-npakriyHa . MEJHIVTHM - i
KOH(DepeHIIis 3 YKpaiHa, 04070, m. KuiB, Bys1. Bopucorniocoka,
MIKHAPOJIHOIO 2-4 Ionpma, 11, o¢h. 507.
32 y4aCTIO TPy, 250 200 Beymia Ten. (067) 548-49-09.
“EBpOTIENChKi . JIbBIB Bpuranis, JIbBiBCHKHIT HAIIOHAIbHUH
CTDPATErTl CVIACHOI ' HimMeuurHa, MEMYHUI YHIBEPCUTET IMEHi
pMe 1 CXI‘:H” Jlatist Hanuna Famnproro MO3 Ykpainu.
A 79010, m. JIbBiB, By [Tekapcbka, 69.
Ten./axc (032) 291-78-51
HayKkoBO-TpaKTHYHA VKpaiHChKa ME/IMYHA
KOH(pepeHis cromarosoriyna axkagemia MO3
“MezmdHa HayKa — 4 VKpaiHu.
33 2021 TPyAHA, 220 80 Vkpaita 36011, m. TTonTasa,
M. [TorraBa By/L. llleByeHKa, 23.
(V11 MOTIOAUX Y.
BYCHIIX) Ten. (0532) 60-96-10, 58-08-81,
56-08-23
I'O “MixkHapoaHa aconianisa
METUIUHHN,
04070, m. KuiB,
Hgiﬁzfga 9-11 By/I. BopucormiGeska, 11,
34| xondepenmia IPY/HA, 120 100 Vkpaina 0(1) 507. Texr. (067) 548-49-09.
“3pMoBa MKOMa | M. fIpemye oy IHCTI/I’I.'}"T TpaBMaTOJ{OI‘ll Ta
TPABMATOJIOTiB” opronenii HAMH Ykpainu”.
01054, m. Kuis, By1. ByasBapHo-

Kyapsascbka, 27.
Ten. (044) 200-01-17
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YMOBH ITYBJIKALII B 2KYPHAJII “BICHMK OPTOIIEZII,
TPABMATOJIOITI TA TPOTE3YBAHHA”

IlIanoBHi aBTOpH!

Bynpb acka, 03HANOMTECH 3 JIETAIBHO BUK/IAJCHUMU
BUMOT'AMU JI0 O(POPMJICHHSA CTAaTEN Ui MyOJIiKaLil B Kyp-
HaJl, AKi CKIajieHi 3 ypaxyBaHHAM BUMOT Hakaszy Ne 112
(“Ilpo 1yOIiKYBAHHA DPE3YAbTATIB AUCEPTALl HA 3[0-
OyTTA HAYKOBUX CTYICHIB JJOKTOPA i KAHAWJATA HAYK')
i BUMOT' 10 BU/JaHb, BKIOUEHUX 710 “TlepeniKy HayKOBUX
(baxoBUX BU/IaHb YKpaiHK 3rigHo 3 Hakazom Ne 1021 Big
07.10.2015 p. MinicrepcTsa OCBiTH i HAyKH, MOJIOAi Ta
CIIopTy YKpainu.

Yei Matepiany nosuHHi 6yT1 OhOPMIIEH] BifIIOBITHO /IO
TAKUX BUMOT:

1. Pykomuc.

1.1. dopmar TeKCTy. PyKonuc HafiCUIaeThes 10 peaK-
1ii B eneKTpoHHOMY BUI/IAAL B ¢popmari MS Word (pos-
mmpenHs .doc, .docx, .rtf), rapuitypa Times New Roman,
Kernp 12 inTepsan 1,5, noad 2 ¢M 1o o6ujsi CTOPOHN.
BupineHHd B TEKCTi MOXHA IPOBOJUTH TiIbKY KYPCUBOM,
ale He HiIKPECIEHHAM. 3 TEKCTYy HEOOXiHO BU/IATUTH
BCi TIOBTOPIOBAHI IIPOIYCKU i 3aiiBi PO3PUBU PAIKIB (B
ABTOMATUYHOMY pexuMi 4yepe3 cepsic Microsoft Word
“3HanTn i 3amMiHATR”).

1.2. O6CAT TEKCTY PYKOIHUCY, BKIIOYAIOUU CIIACOK JIiTe-
paTypy, TAOMWLY, UIOCTPAL, MAIUCK /IO HUX, TIOBUHEH
CKJIA/IATU 1l OpUTiHAMBHUX cTatert 10-12 cropiHoK ¢op-
Mary A4 (zo 5000 ciis), orany sirepatypu — 15-18 cropi-
HOK, TIOBIJIOMJIEHb TIPO CTIOCTEPEKEHHS 3 PAKTUKA — 4-0
CTOPIHOK, PELICH3ii — 4 CTOPIHKH.

Ysaza! [Turanus npo nyOMiKAILio B KypHAI BEMKO] 32
06cAroM in(hopMartii BUPIIyeThCs iHAUBIYAIbHO, AKIIO, Ha
JyMKY PEAKOJIETii, BOHA CTAHOBUTD OCOOIMBUI IHTEPEC V1A
YUTAYiB.

1.3. Kpim HAYKOBHX CTATEH, KyPHAI IyOIKy€e MaTepiain
3 icropii MeaumHY, 6iorpadiuHi HAPKUCH i IOBLIET, HEKPO-
JIOTH, JIACKYCIlHI CTATTi 3 pisHUX NPOGIEM CIIENAIbHOCTI,
CTATTi PO 3’1311, KOH(EPEHLii, CTATTi 3 OOMIHY JIOCBIIOM,
peKrIaMHi MaTepiany, pereHsii Ta iH.

1.4. Mosa ny6uikauii. JIo rmyOsiKarii B KypHaIi npuitMa-
FOTBCA PYKOIIUCH YKPATHCHKOIO, aHITIACHKOIO, POCICHKOIO
MOBaMU. MeTajiani CTarTi NyOMiKyIOTbCA TPbOMA MOBAMU
(YKpAfHCBKOIO, aHIVIICBKOIO, POCIFChKO10). [Ipu Ha6Gopi
TEKCTY JIATUHULICIO BAKIMBO BiAMOB{IHO BCTAHOBIIIOBATH 1
Ha KIABiaTypi.

Hanpuxiaj, HEnpumnycTuMo 3aMiHIOBATH JIATUHCBKY
OyKBy “I” YKPAaiHCBKOIO JITEPOIO “i”, HE3BAKAIOUM HA Bi3y-
AJIbHY {ICHTUYHICTD.

2. JJo 0OOB'A3KOBUX CTPYKIYPHUX €IEMEHTIB CTATT] HA-
JIEKATD:

— TUTYJIbHA CTOPIHKA;

— pesiome;

— KJIIOYOBi CJIOBA;

— TEKCT CTATTi (BKII0YAIOUM TAOIUL, MATIOHKK);

— JOZIATKOBA iH(hopMaLi;

— JiTeparypa.

2.1. TUTy/IbHUI JINCT NOBUHEH MICTUTH IOJAHY YKpa-
HCBKOIO, POCIMCBKOIO T AHIVIMCHKOI0 MOBAMU HACTYITHY
inopmanito: VIK crarTi; Ha3Ba CTATTi MA€ NMOBHOI{HHO
BiTOOPAKATH NPEAMET i TeMy CTaTTi, HE OYTU HAAMIPHO

KOPOTKOIO, aJie i He MictutH Oinbiie 100 cumBonis. Hazsa
TULIETHCA PASKOBUMU JITEPAMHU, KPIM BEJIUKO] JIiTepH ep-
LIOT'O CJIOBA T4 BIACHUX HA3B.

2.2. Pestome (pegpepam) cknradaemovca mpooma
moeamu (YKPaincoKo0, an2iiicvKko, POCiiicbkoro).
ABTOPCBKE PE3IOME JI0 CTATTi € OCHOBHUM JIKEPENOM iH-
(bopmarii y BiTYM3HAHKX i 3aPyOLKHUX iH(OPMALIHUX
CUCTEMAX | HAYKOMETPUYHUX 0234X JJAHUX, B IKUX iHJIEK-
CYeTbCA KypHAL OOCAT PE3IOME M€ CTAHOBUTU OJIM3BKO
250 cniB 260 2000 TrcAYi 3HAKIB. Pe3tome MOBUHHO GyTn
CTPYKTYPOBAHUM | BKJIIOUATH OOOB'A3KOBI PYOPUKM: “AK-
TYaIbHICTB"; “MeTa focnimkeHns”; “Matepianu i meropun’;
“Pesynprati”; “BucHoBkn”. O6car posainy “Pesymbrati”
MOBUHEH CTAaHOBUTH HEe MeHme 50% Bif 3arajabHOTO 00-
cary. Pesome OriiB, JIEKIIH, JUCKYCIMHUX CTATEU CKIA-
JAI0THCA Y JJOBLUIBHIN (hOpMi.

Texcr noBUHEH OYTU 3B'A3HUM, i3 BUKOPUCTAHHAM CJIiB
“omxe”, “Oinmbie”, “HanpuKIAn”, “y pesynsrati’ Tomo. Pede-
pAar aHIIHNACHKOIO IOBUHEH OYTH CKIAACHUN IPAMOTHO, HE
TIEPEKIAIANTE FOTO OCIBHO 3 IOIIOMOTOIO EJIEKTPOHHOTO
nepexIaadal B aHIJIOMOBHOMY PE3IOME CJliff BUKOPUCTOBY-
BATH AKTHMBHi (DOPMU JIi€C/IOBA. Pe3t0ME HE TIOBUHHE MiCTH-
TH A0DEBIaTyp, 34 BUHATKOM 3ar/IbHOIPHUIHATAX (HAIIPU-
Ki1a, JHK), BUHOCOK, IOCMIaHb HA JITEPATYPHI JPKEpeEa.

2.3. Kmouoéi cnosa (Key words). Heo0xiiHO BKazat
3-6 C11iB 260 CMIOBOCTIONYYEHb, BIIOB{IHUX 3MICTY POGOTH,
AKI COPUATUMYTH iHICKCYBAHHIO CTATTi B IIOIIYKOBUX CHC-
TeMax. Y KIIOYOBi CJI0BA OIVIJJOBUX CTATEH CJTiJ| BKIIOYATH
C10BO “orvAx”. KmouoBi ¢10Ba NMOBUHHI OYTH ifeHTHYHI
YKPATHCBHKOIO, POCIHICHKOIO Td aHIVIIACHKOIO MOBAMH, iX CIIiL
TIUCATHU Yepe3 KPAIIKY 3 KOMOIO.

24. Tabauui Ma10Th GYTH BUKOHAHI rapHiTypoio Times
New Roman, 10 kernem, 6€3 C1y:k60BUX CUMBOJIB YCEPEa-
vHi. [1y6mikanii, mo MicTaTh TAOJMNL, BUKOHAHI 34 JIONO-
MOTOI0 TA0Y/IATOPA, PO3MIAAATACA HE OyayTh. Tabmmui 1o-
BUHHI OyTH ITOOY/JOBAHI HAIOYHO, MATH HA3BY, iX 3ar0JIOBOK
M4€ TOYHO BifJIOBiaTH 3MiCTy Ipad. V TEKCTi HEOOXiAHO
BK434TH MiCLIe TA6/ULLi T4 if TOPAAKOBUN ITOMEP.

2.5. Texem cmammi. CTpyKTypa IIOBHOTO TEKCTY Py-
KOIIWCY, NIPUCBAYEHOIO OIUCY PE3Y/IBIATIB OPUTHAIBHUX
JOCII/PKEHD, TIOBUHHA BIfIIOBIATY 3araJIbHOIPUNHATIM
Ma6I0HAM i MiCTUTH 0OOB’13KOBi posaimu: “Beryn”; “Mera”;
“Marepiam i Merogu”; “Pesynsratn”; “O6ropopenns”; “Bu-
CHOBKU'.

2.6. IMpucmametinuti cnucox nimepamypu - “JIi-
mepamypa”. ONTUMAIBHA KiTbKICTh UTOBAHUX POGIT B
OPUIHAIBHUX CTATTAX i JIEKiAX CTaHOBUTH 20-30 preper,
B orsiiax — 40-60 mrepen. BakaHo UTYBATH OPUTiHATb-
Hi po60TH, ONYOIIKOBAHI POTATOM OCTAHHIX 5-7 POKIB Y
3APYOLKHUX NEPIOANYHNX BUIAHHAX. TAKOXK HAMATAUTECH
3BECTH 10 MiHIMyMY IIOCWIAHHA Ha T€3U KOH(EPEHLIH, MO-
HOIpadii. Y CIIUCOK JIiTepaTypy HE BKIIOYAIOTHCA HEOITYOIi-
KOBaHi po60TH, O(ILilHi JOKYMEHTH, PYKOIIUCH JJUCEPTa-
1M1, TiAPYYHUKA i JOBITHUKY. [I0BUHHA OyTH IIpECTaBIeH
JozaTkoBa iHpopmanisa npo crarri — DOL PubMed ID 1a in.
SIKIIO B CIUCKY MEHIIE MOJIOBUHY JKEPET MAIOTh {HICKCH
DOI, crarrd He MOXE OyTH OIyOIiKOBAHA B MKHAPOJZHOMY
HAyKOBOMY KypHA/I. [TOCHIaHHA NOBUHHI NEPEBIPATUCA
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Tiepe]i KOMIUIEKTALEIO CIIUCKY BUKOPUCTAHUX JUKEPET Ye-
pes caitr http://www.crossref.org/guestquery a6o https://
scholar.google.com.ua.

Kosxne prepeno c1iji oMilaTy 3 HOBOIO PA/KA I1if 11o-
PAIKOBUM HOMEPOM, KUY BKA3YEThCA B TEKCTI CTATTi apab-
CbKMMU IIM(PAMU B KBA/JPATHUX JIyKKAX.

Jbxepena 3 KUPWINYHUM HAMMCAHHAM HEOOXINHO JIy-
OJIOBATU AHIVIOMOBHUM BAPiaHTOM; HABOAATH ODILLiiHY
HA3By BUJIAHHA JIATMHULEIO 400 TPAHCIITEPOBAHY, AKIIO
HeMae OPILiTHOL

Y CIIACKY BCi pOOOTH NEPEPAXOBYIOTHCA B TIOPSAKY LIHU-
TYBaHHS, 4 HE B A/IPABITHOMY NOPAZKY. CIIUCOK JIiTEpaTypu
o¢opMIAETHCA BiIIOBITHO 10 Vancouver style, 03Ha-
HOMHTHCH 3 IKUM MO:KHA 32 nocwianaam (https://
ula.org.ua/images/uba_document/programs/
academ_integrety/Academ 4 12 redl.pdf.).

ABTOp HECE BifIIIOBIAIBHICTD 3d NPABWIBHICTD [JAHUX,
HABE/ICHUX Y CIACKY JITEPATYPHU.

2.7. Bionpaexa pyxonucy. JJ0 po3Iisasy NpuiiMa-
I0TbCSA PYKOIIMCH, PAHille Hifie HE ONyOJIiKOBAHi i HE
CIIPAMOBAHI /1 1yOsiKanil B inmi sugannd. CTaTrd Bij-
IPABJIAETHCA HA €JICKTPOHHY aipecy PeAAKLil y BUITIA/1
€AUHOrO (paiy, MO MICTUTb yCi HEOOXifHI eNeMEHTH
(TUTYJIBHUI JIUCT, PE3IOME, KIIOYOBi CJI0BA, TEKCTOBA
YACTUHA, TA0/IUL, CIMCOK BUKOPHUCTAHOI JTEPATYPH,
BiZIOMOCTi 1IpO aBTOPiB). OKpeMUMU (palIaMU B L{bOMY
K JICTI BUCHUIAIOTBCA CYNPOBiAHI JOKYMEHTH i KOIii
imocTpaniit (MaIIOHKIB, CXeM, iiarpam) y GopMaTax Tief
NPOrpaMH, B AKil BOHU Oy/IM CTBOPEHI. KO imocTpa-
uii B CTaTTi NpeACTaBaeHi y BUMAai gororpadin a60
PaCTPOBUX 300PAKEHDb, HEOOXIAHO MOAATU iX KOIiI0
B (popmari *JPG a60 *TIF, opuriHaabHUM pO3MipoM, i3
po3ainpHOI0 3aTHICTIO 300 TOYOK Ha monM. dizny-
HUI PO3MIpP Y CAHTUMETPAX MOBUHEH OYTU JOCTATHIM
A1 OHO3HAYHOI'O CIPUMHATTSA i JIETKOT'O IIPOYUTAHHSA
amicty imocrpanii. Konipaa manitpa RGB a60 CMYK,
6e3 xoMnpecii. biocrpanii nosuHHI 6yTH KOHTPACTHU-
MU 1 YiTKUMU.

Cynpogiona ooxymenmauis. JJo OpUriHANBHOI CTATTI
JIO/LAOTHCA: CYIIPOBIIHUY JIACT Bijl KEPIBHUIITBA YCTAHOBH,
B IKOMY INIPOBOAMIOCA JOC/IKEHHS, JCKIAPALiid PO Ha-
ABHICTb 400 BiACYTHICTh KOH(JIKTY iHTEpECiB; ABTOPCHKA
yroga. i JOKyMEHTH B €IEKTPOHHOMY (BiZICKAHOBAHOMY)
BUIVLA/L HAJICWIAIOTHCA HA EJIEKTPOHHY /JPECY PEAAKLIT pa-
30M 3i CTATTEIO, KA OJAETHCA 0 MyOIiKALTif.

Ha oxpemili CTOpiHLi IOAAI0TH {H(POPMALIO TPHOMA
MOBaMU (YKPA{HCbKA, AHIVIICHKA, POCIACHKA): MPIi3BHIIE,
iM’l, IO 6GATBKOBI KOKHOI'O a4BTOPA; HAYKOB] CTYIIHb T4 3BAH-

H#, TIOCaJTy, MicTie po60TH 3 OMILIIFHOIO 4IPECOI0 YCTAHOBH,
e-mail, Tene¢on, peecrpauiitnuit Homep ORCID (4KIo €).
Bxasaru aBropa it TUCTyBAHHA.

3. Yci craTTi 060BA3KOBO PELEH3YIOThCA. CTAaTT MOXE
OyTH IIOBEPHEHA ABTOPY 1A BUIIPABIECHHA 400 CKOPOYEHHSL.

4. Inaziam i emopunni nyonixawii. 1o nyorikanii B
KYPHAI HE IIPUMMAIOTBCA PYKOIIMCH 3 HEJOOPOCOBICHUM
TEKCTOBKMM 3aIIO3WYCHHAM i NMPUBIACHEHHAM DPE3yJILTATiB
JOCTKEHD, AKi HE HAJICKATh aBTOPAM LIbOTO MaTtepiaiy.
[I[06 nepeBipuTH CTATTIO HA OPUTiHAIBHICTh, MOKHA CKO-
pucratuca nporpamoro Advego plagiatus. Pepaxuia 36e-
pirae 3a co6010 MPABO MEPEBIPKU MOJAHUX PYKOIMCIB HA
HAABHICTb IUIariaTy. TeKCTOBA CXOKICTb B 00’eMi TOHAT 20%
BBA’KAETHCS HEIIPUIHATHOIO.

Cratri, mo pasime Oy Ony61iKoBaHi 460 HAIPAB/IEH] B
{HIIi XKypHAIN 4¥ 36iPHUKH, HE IPUITMAIOThCA.

Crarra Mae 6yIu peTenbHO BiIPEIAroOBaH4 i BUBipEHA
aBropoM. [1epes BiAIPaBKOIO PYKOIIUCY PETEIbHO IEPEBp-
Te i IEPEKOHANTECH, 10 YCi BUIE3raIaHi BUMOI'Y BUKOHAHI.

ABTOpH HECYTb BiIIOBIIAIbHICTD 32 HAYKOBE T JiiTepa-
TYPHE pearyBaHHsA IIOAAHOIO MATEPIy, LIUTAT i [IOCU/IAHD,
aJle PeaKLIiA 3IUIIAE 32 COOOIO IIPABO HA BIACHE PEAary-
BAHH CTATTi (HAYKOBOIO i JIITEPATYPHOI'O XApaKTepy, a Ta-
KO HA CKOPOYCHHS CTATTI, 110 HE MEPEKPYUYe 1i 3MiCT) 41
BiIMOBY 4BTOPOBI Y ITyO/IiKaLlji, AKIO IIOJAHUI MaTepial He
BiANIOBi/Ta€ 32 (POPMOIO 460 3MiCTOM BUIIE34/JAHAM BUMO-
ram. Matepiany, 1o He BifIlIOBiIAI0Th HABEICHUM CTAH/AP-
TAM IyOMiKaLiil y KypHaI “BiCHUK opTomesii, TpaBmMaro-
JIorii Ta IPOTE3YBAaHHA", HE PO3IVIAAIOTHCA TA HE TIOBEPTA-
IOTBCA. JIUCKEeTH, IUCKH, PYKOITUCH, PUCYHKH, (poTOrpadii Ta
iHmi MaTepianm, HAAiCIaH] B PEAAKIIIIO, HE TIOBEPTAIOTHCA.

Crarri, aBTOpH AKMX € TEPEAUIATHUKAMU KYPHAIY, I1y-
OJIKYIOTBCA 1103a4eProBo (NIPU HAZAHHI KOIIi{ KBUTAHLIT
IO HEPEAIUIATY).

TTopAnOK IpUItOMy MaTepiastiB i myoiKai:

dopmanvna excnepmusa (BiNOBLIHICTL TEKCTy Bu-
MOT'aM, BUKIAJICHUM BUIIE) T4 EKCIEPTU32 HA HAABHICTH
Iiariaty. ABTOp OTPUMYE IOBIJOMJIEHHA HA EJIEKTPOHHY
TOIITY PO BiAOBIAHICTb / HEBIAOBIAHICTD HAICIAHOTO
marepiany Bumoram.

Ao marepian crarti Bignosigae Bumoram, 1oro pe-
IEH3YIOTh 34 IpoueAyporo double-blind i aBTop B TpUTHIK-
HEBUI TEPMiH OTPUMYE JIUCT-TIOBIJOMICHHA PO MOMKIIN-
BiCTb / HEMOMJIMBICTb BKIIOYEHHA CTATTi 0 IMyOsiKauii y
KypHai. HeratusHa periensis, 3ayBaKeHHs Ta IPOIO3ULIT
PELIEH3EHTA HAJICUIAIOTHCA aBTOPY.

Mamepianu ona nyonikauii nadcunaiime Ha enex-
mponny aopecy: atou@ukyr.net.

Anpeca penaxuii: 01601, m. Kuis, Bys1. BynbapHo-Kyapsiscbka, 27.
Ten.: (044) 486-42-49, 486-60-65, Ten./daxc: (044) 486-66-28, e-mail: atou@ukr.net.
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